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INSTRUCTIONS FOR USE

1. Units placed on site using “Hook Truck” (Cleanaway Type) over cable pit.

2. Cable pit to be under switchboard section of unit (rear).

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

4. Check engine lube oil level.

5. Check engine coolant level.

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

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

8. Connect power inlet socket (240V).

9. Connect communication socket.

10. Connect pump station control socket.

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

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

13. Remember SAFETY is important ALWAYS wear your Personal Protection
Equipment (PPE)
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Actions are shown in RED 
 
1 MANUAL MODE FUNCTIONAL TESTS 
 
1.1 Manual Mode Start 
Turn the AUTO – TEST – MAN- OFF selector switch to the MANUAL position. 
Press the MANUAL START push button to start the generator. 
The generator set is allowed 3 attempts to start.  
If it fails to start on the third attempt, the generator is locked out on FAIL TO START Alarm. 
Once the generator has started, there is a 10 second time delay for the oil pressure to stabilise. 
Once the generator is running there is a 30 second warm up time before it is ready to accept 
load. 
RESULTS: PASS/FAIL_____________NOTES_________________________________ 
 
 
1.2 Stopping the generator in the Manual Mode. 
Press the MANUAL STOP push button. 
If the generator is still GEN ATS operation. The MANUAL TRANSFER TO MAINS is 
initiated. 
When the GEN ATS is Open, the generator will enter the cool down time of 1 second. 
After the cool down time, the generator will shut down. 
RESULTS: PASS/FAIL_____________NOTES_________________________________ 
 
 
 
2 TEST MODE FUNCTIONAL TESTS 
 
2.1 Test Mode Start – and test of Manual Mode interruption 
Select this operation by turning the AUTO – TEST – MAN- OFF selector switch to the TEST 
position. 
The generator shall begin to crank. 
Change the selector MAN while the generator is operating on TEST: to test that the system 
shall change to MANUAL TRANSFER TO GEN. 
Press the MANUAL STOP push button. 
RESULTS: PASS/FAIL_____________NOTES_________________________________ 
 
 
2.2 Continue Test 
Select TEST operation again by turning the AUTO – TEST – MAN- OFF selector switch to 
the TEST position. 
The generator shall begin to crank. 
Once the generator has started, there is a 10 second time delay for the oil pressure to stabilise. 
Once the generator is running there is a 30 second warm up time before it is ready to accept 
load. 
After the warm up time has expired, the MAINS ATS shall Open and the GEN ATS shall 
Close 
RESULTS: PASS/FAIL_____________NOTES_________________________________ 
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2.3 Stopping Generator In The Test Mode - To Test Mains Failure /Genset 

Restart During Shutdown 
Select this operation by turning the AUTO – TEST – MAN- OFF selector switch to the 
AUTO or OFF position. 
The GEN ATS shall Open and the MAINS ATS shall Close 
When the GEN ATS is Open, the generator will enter the cool down time of 5 minutes. 
 
 
During this time turn off the Mains to the site 
When Mains Failure occurs during the cool down period the generator shall transfer back to 
the GENERATOR ATS without shutting down. 
RESULTS: PASS/FAIL_____________NOTES_________________________________ 
 
 
2.4 Stopping generator in the Test Mode. 
Select this operation by turning the AUTO – TEST – MAN- OFF selector switch to the 
AUTO or OFF position. 
The GEN ATS shall Open and the MAINS ATS shall Close 
After the cool down time of 5 minutes, the generator will shut down. 
RESULTS: PASS/FAIL_____________NOTES_________________________________ 
 
2.5 Test Mode Selected with genset unavailable (fault or GEN CB off). 
Make GENSET unavailable 
Select this operation by turning the AUTO – TEST – MAN- OFF selector switch to the TEST 
position. 
Observe results – Genset discussion of preferred results (unit should not start?) 
RESULTS: PASS/FAIL_____________NOTES_________________________________ 
 
 
 
 
3 AUTOMATIC MODE FUNCTIONAL TESTS 
 
3.1 Automatic Start 
Select this operation by turning the AUTO – TEST – MAN- OFF selector switch to the 
AUTO position. 
Turn off the Mains to the switchboard. 
The Phase Failure Relay from the clients switch board shall give a Start Signal for the 
generators to run. 
Once the generator has started, there is a 10 second time delay for the oil pressure to stabilise. 
Once the generator is running there is a 30 second warm up time before it is ready to accept 
load. 
After the warm up time has expired, the MAINS ATS shall Open and the GEN ATS shall 
Close. 
RESULTS: PASS/FAIL_____________NOTES_________________________________ 
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3.2 Stopping the generator in the Auto Mode –and testing genset restart for 

mains failure during cool-down. 
Turn on the Mains to the switchboard 
The Phase Failure Relay from the clients switch board shall give a Stop Signal for the 
generator 
There is a 2 minute proving time for the Phase Failure Relay. 
After the 2 minute proving time the GEN ATS shall Open and the MAINS ATS shall Close 
When the GEN ATS is Open, the generator will enter the cool down time of 5 minutes. 
 
During this time turn off the Mains to the site 
When Mains Failure occurs during the cool down period the generator shall transfer back to 
the GENERATOR ATS without shutting down. 
RESULTS: PASS/FAIL_____________NOTES_________________________________ 
 
 
3.3 Stopping the generator in the Auto Mode - continued. 
Turn on the Mains to the switchboard 
The Phase Failure Relay from the clients switch board shall give a Stop Signal for the 
generator 
There is a 2 minute proving time for the Phase Failure Relay. 
After the 2 minute proving time the GEN ATS shall Open and the MAINS ATS shall Close 
When the GEN ATS is Open, the generator will enter the cool down time of 5 minutes. 
After the cool down time, the generator will shut down. 
RESULTS: PASS/FAIL_____________NOTES_________________________________ 
 
 
3.4 Automatic ATS Transfer To Genset- Mains ATS Failure 
Disable MAINS ATS CB 
Restart the generator in Auto by turning off the Mains 
The MAINS ATS will fail to Open: After a 5 second delay an Alarm shall be generated and 
the MAINS CONNECTED indicator shall flash to indicate the Alarm. 
The system shall then return back to MAINS ATS operation. 
Stop the generator using the Stop button 
RESULTS: PASS/FAIL_____________NOTES_________________________________ 
 
 
3.5 Automatic ATS Transfer - Gen ATS Failure 
Re-enable the MAINS ATS CB 
Disable GEN ATS CB 
Restart the generator in Auto by turning off the Mains 
The GEN ATS will fail to Close:  After a 5 second delay an Alarm shall be generated and the 
GENERATOR CONNECTED indicator shall flash to indicate the Alarm. 
The system shall return back to MAINS ATS operation. 
Stop the generator using the Stop button 
RESULTS: PASS/FAIL_____________NOTES_________________________________ 
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3.6 Automatic ATS Transfer To Mains - Gen ATS Failure 
Disable GEN ATS CB 
Restart the generator in Auto by turning off the Mains 
The GEN ATS will fail to Open. 
After a 5 second delay an Alarm shall be generated and the GENERATOR CONNECTED 
indicator shall flash to indicate the Alarm. 
The system shall return back to GEN ATS operation. 
Stop the generator using the Stop button 
RESULTS: PASS/FAIL_____________NOTES_________________________________ 
 
 
3.7 Automatic ATS Transfer To Mains - Mains ATS Failure 
Re-enable the GEN ATS CB 
Disable MAINS ATS CB 
Restart the generator in Auto by turning off the Mains 
The MAINS ATS will fail to Close. 
After a 5 second delay an Alarm shall be generated and the MAINS CONNECTED indicator 
shall flash to indicate the Alarm. 
The system shall return back to GEN ATS operation. 
RESULTS: PASS/FAIL_____________NOTES_________________________________ 
 
3.8 Running in Auto and umbilical looses connection. 
Select this operation by turning the AUTO – TEST – MAN- OFF selector switch to the 
AUTO position. 
Turn off the Mains to the switchboard. 
The Phase Failure Relay from the clients switch board shall give a Start Signal for the 
generators to run. 
Once the generator has started, there is a 10 second time delay for the oil pressure to stabilise. 
Once the generator is running there is a 30 second warm up time before it is ready to accept 
load. 
After the warm up time has expired, the MAINS ATS shall Open and the GEN ATS shall 
Close. 
Remove umbilical plug 
Observe results – Genset discussion of preferred results (ATS returns to MAINS?) 
RESULTS: PASS/FAIL_____________NOTES_________________________________ 
 
 
3.9 Running in Auto and genset trips or faults. 
Select this operation by turning the AUTO – TEST – MAN- OFF selector switch to the 
AUTO position. 
Turn off the Mains to the switchboard. 
The Phase Failure Relay from the clients switch board shall give a Start Signal for the 
generators to run. 
Once the generator has started, there is a 10 second time delay for the oil pressure to stabilise. 
Once the generator is running there is a 30 second warm up time before it is ready to accept 
load. 
After the warm up time has expired, the MAINS ATS shall Open and the GEN ATS shall 
Close. 
Cause Genset trip or fault 
Observe results – Genset discussion of preferred results (ATS returns to MAINS?) 
RESULTS: PASS/FAIL_____________NOTES_________________________________ 
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4 REMOTE START/STOP TESTS 
 
4.1 Remote start command. 
Select this operation by turning the AUTO – TEST – MAN- OFF selector switch to the 
AUTO position. 
Initiate a Remote Start Command from the BW Control Room 
Once the generator has started, there is a 10 second time delay for the oil pressure to stabilise. 
Once the generator is running there is a 30 second warm up time before it is ready to accept 
load. 
After the warm up time has expired, the MAINS ATS shall Open and the GEN ATS shall 
Close. 
RESULTS: PASS/FAIL_____________NOTES_________________________________ 
 
 
4.2 Remote stop command. 
Initiate a Remote Start Command from the BW Control Room 
The GEN ATS shall Open and the MAINS ATS shall Close 
When the GEN ATS is Open, the generator will enter the cool down time of 5 minutes. 
After the cool down time, the generator will shut down. 
RESULTS: PASS/FAIL_____________NOTES_________________________________ 
 
4.3 Remote Start with genset unavailable. 
Make GENSET unavailable 
Initiate a Remote Start Command from the BW Control Room 
Observe results – Genset discussion of preferred results (unit should not transfer to MAINS?) 
RESULTS: PASS/FAIL_____________NOTES_________________________________ 
 
4.4 Remote Stop with when running with MAINS not available unavailable. 
Select this operation by turning the AUTO – TEST – MAN- OFF selector switch to the 
AUTO position. 
Turn off the Mains to the switchboard. 
The Phase Failure Relay from the clients switch board shall give a Start Signal for the 
generators to run. 
Once the generator has started, there is a 10 second time delay for the oil pressure to stabilise. 
Once the generator is running there is a 30 second warm up time before it is ready to accept 
load. 
After the warm up time has expired, the MAINS ATS shall Open and the GEN ATS shall 
Close. 
Initiate a Remote Start Command from the BW Control Room 
Observe results – Genset discussion of preferred results (unit should not transfer to MAINS?) 
RESULTS: PASS/FAIL_____________NOTES_________________________________ 
 
 
5 SPECIFIC PROBLEM CHECKS (Variations to Functional Spec) 
 
5.1 RTU IO and IDTS Alarms 
The assumption is that all RTU IO and alarms have been proven by NCS. 
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5.2 From discussions on Indooroopilly Rd: 
If the Genset ATS trips when genset is running - will ATS switch back to Mains? 
If the Genset ATS trips when genset is running (medium alarm) - will ATS switch back to 
Mains? 
 
If the Genset on-board CB trips when genset is running - will ATS switch back to Mains? 
 
If the Mains ATS trips when genset is not running - will the genset start? 
Eg Monitor the Mains ATS and allow the Gen ATS to take load when the Mains ATS is 
tripped. The problem is that genset start is initiated by PFR above the ATS. 
 
If Mains trips amd no genset start is initiated (?) and then Remote Start signal is sent will unit 
start and then transfer to GENSET 
 
Does a Remote start “reset” the tripped ATS CB or provide a “work-around”? 
 
5.3 From M&E:  
The remote start ( from control room ) was sent with the Generator C/B in the off / tripped  
position. 
The generator  started and the ATS Switched to generator supply.  
The generator continued to run with out supplying the site ( C/B was off) and failed to 
transfer back to the available Energex supply with out a remote stop signal. 
 
 
5.4 From Contract: 
Performance guarantee of not less than 0.8pu at alternator terminals during startup - measure 
volts drop on start-up of load. 
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6 FAULTS - TO BE TESTED WHERE REQUIRED 
 
6.1 HIGH HIGH Alarm Operation. 
The Generator CB is Opened immediately. 
The generator is shut down immediately. 
 
The following alarms will initiate a HIGH HIGH Alarm condition :- 
Emergency Stop Fault 
MEN Fault 
Low Oil Pressure Shutdown Fault, 10 Seconds Startup Delay 
High Engine Temperature Shutdown Fault, 30 second Startup Delay 
Low Radiator Level Fault, 5 Second Delay 
Over Speed Fault 
 
 
6.2 HIGH Alarm Operation 
The Generator CB is Opened  immediately. 
Once the generator circuit breaker is opened, the generator will run through its normal cool 
down time and shut down. 
 
The following alarms will initiate a HIGH Alarm condition:- 
Generator Under Speed Fault, 5 Second Delay 
Alternator Under Voltage Fault, 5 Second Delay 
Alternator Over Voltage Fault, 5 Second Delay 
Generator CB Tripped Fault 
Alternator High Temperature Fault, 30 Second Startup Delay 
 
 
6.3 MEDIUM Alarm Operation. 
A Normal Shutdown shall be Initiated. 
If the GEN ATS does not Open then the Generator CB is Opened. 
 
The following alarms will initiate a MEDIUM Alarm condition :- 
Fuel Empty Level Fault, 5 Second Delay 
Fail To Start Fault, 3 Attempts 
 
 
6.4 LOW Alarm Operation. 
A Warning has occurred on the generator. The generator will not shut down for this level of 
alarm. 
 
The following alarms will initiate a LOW Alarm condition :- 
Low Oil Pressure Warning Alarm, 10 Seconds Startup Delay 
High Engine Temperature Warning Alarm, 30 Second Startup Delay 
Fuel Low Level Alarm, 5 Second Delay 
Battery Charger AC Supply Failed Alarm, 60 Second Delay 
Control Battery Low Volts Alarm, 30 Second Delay 
Start Battery Low Volts Alarm, 60 Second Delay 
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AT A LATER DATE?? 
 
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. 
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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ABBREVIATIONS 

 
G1 Generator 1 Diesel 
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1. GENERAL 

1.1. The PLC for the above operation is a GE Fanuc IC693CPU350. This 
program has been designed for the use on G1. The operation below controls 
G1. 

1.2. A mode selector switch selects how G1 shall operate : 

1.2.1. Off 

1.2.2. Manual Mode 

1.2.3. Test Mode. 

1.2.4. Automatic Mode. 

2. MANUAL MODE 

2.1. To operate G1 in MANUAL Mode. 

2.2. Select this operation by turning the AUTO – TEST – MAN- OFF selector 
switch to the MANUAL position. 

2.3. Press the MANUAL START push button to start the generator. 

2.4. The generator will begin to crank. 

2.4.1. If it fails to start within the 10 seconds, the starter motor is stopped and 
a delay of 10 seconds before it will attempt to restart.  

2.4.2. The generator set is allowed 3 attempts to start.  

2.4.3. If it fails to start on the third attempt, the generator is locked out on 
FAIL TO START Alarm. 

2.4.4. When the generator starts, the starter motor is stopped by a stop 
cranking input which measures the speed of the generator. 

2.4.5. Once the generator has started, there is a 10 second time delay for 
the oil pressure to stabilise. 

2.4.6. If the oil pressure is not up to pressure after the 10 second time delay, 
the generator shall shut down on LOW OIL PRESS Alarm. 

2.4.7. Once the generator is running there is a 5 second warm up time 
before it is ready to accept load. 
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2.5. To Manual Transfer to Generator in the MANUAL Mode. 

2.5.1. Start the generator and wait for the generator to run up to speed and 
voltage and ready to accept load. 

2.5.2. Press the MANUAL TRANSFER TO GEN push button. 

2.5.3. The MAINS ATS shall Open. 

2.5.4. After a 30 second delay the GEN ATS shall Close. 

2.5.5. If the MAINS ATS fails to Open. 

2.5.5.1. After a 5 second delay an Alarm shall be generated and the 
MAINS CONNECTED indicator shall flash to indicate the 
Alarm. 

2.5.5.2. The system shall return back to MAINS ATS operation. 

2.5.6. If the GEN ATS fails to Close. 

2.5.6.1. After a 5 second delay an Alarm shall be generated and the 
GENERATOR CONNECTED indicator shall flash to indicate 
the Alarm. 

2.5.6.2. The system shall return back to MAINS ATS operation. 

2.6. To Manual Transfer to Mains in the MANUAL Mode. 

2.6.1. The GENERATOR ATS is Closed.  

2.6.2. Press the MAN TRANSFER TO MAINS push button. 

2.6.3. The GEN ATS shall Open. 

2.6.4. After a 30 second delay the MAINS ATS shall Close. 

2.6.5. If the GEN ATS fails to Open. 

2.6.5.1. After a 5 second delay an Alarm shall be generated and the 
GENERATOR CONNECTED indicator shall flash to indicate 
the Alarm. 

2.6.5.2. The system shall return back to GEN ATS operation. 

2.6.6. If the MAINS ATS fails to Close. 
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2.6.6.1. After a 5 second delay an Alarm shall be generated and the 
MAINS CONNECTED indicator shall flash to indicate the 
Alarm. 

2.6.6.2. The system shall return back to GEN ATS operation. 

2.7. To stop the generator in the MANUAL Mode. 

2.7.1. When the generator is running, it may be stopped by pressing the 
MANUAL STOP push button. 

2.7.2. If the generator is still GEN ATS operation. The MANUAL TRANSFER 
TO MAINS is initiated. 

2.7.3. When the GEN ATS is Open, the generator will enter the cool down 
time of 1 second. 

2.7.4. After the cool down time, the generator will shut down. 

2.7.5. Once the generator has shut down there is a 15 second delay before it 
may be restarted. This is to ensure the engine has mechanically 
stopped. 
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3. NON-PERMANENT SITE, MANUAL MODE 

3.1. To operate G1 in a Non-Permanent Site Location in MANUAL Mode. 

3.2. Connect the generator cables to the site generator CB ensuring the site 
generator CB is OFF. See BCC procedures. 

3.3. A plug with shorting links is required to be installed. It is required to be 
plugged into the 27 Pin Station Plug. 

3.3.1. Pins 11 and 12 are required to be connected. This is to indicate that 
the Mains ATS is Closed. If they are not connected a MAINS ATS 
Alarm shall be indicated. 

3.4. Select from the AUTO – TEST – MAN- OFF selector switch to the MANUAL 
position. 

3.5. Press the MANUAL START push button to start the generator. 

3.6. The generator will begin to crank. 

3.6.1. If it fails to start within the 10 seconds, the starter motor is stopped and 
a delay of 10 seconds before it will attempt to restart.  

3.6.2. The generator set is allowed 3 attempts to start.  

3.6.3. If it fails to start on the third attempt, the generator is locked out on 
FAIL TO START Alarm. 

3.6.4. When the generator starts, the starter motor is stopped by a stop 
cranking input which measures the speed of the generator. 

3.6.5. Once the generator has started, there is a 10 second time delay for 
the oil pressure to stabilise. 

3.6.6. If the oil pressure is not up to pressure after the 10 second time delay, 
the generator shall shut down on LOW OIL PRESS Alarm. 

3.6.7. Once the generator is running there is a 5 second warm up time 
before it is ready to accept load. 

3.7. To connect the generator to the site load. 

3.7.1. Manually switch over to the generator supply via the site CB’s. See 
BCC procedures. 

3.7.2. Do not use the MANUAL TRANSFER TO GEN or the MAN 
TRANSFER TO MAINS push buttons. 
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3.8. To disconnect the generator from the site load. 

3.8.1. Manually switch over to the mains supply via the site CB’s. See BCC 
procedures. 

3.8.2. Do not use the MANUAL TRANSFER TO GEN or the MAN 
TRANSFER TO MAINS push buttons. 

3.9. To stop the generator in the MANUAL Mode. 

3.9.1. When the generator is running, it may be stopped by pressing the 
MANUAL STOP push button. 

3.9.2. The generator will enter the cool down time of 1 second. 

3.9.3. After the cool down time, the generator will shut down. 

3.9.4. Once the generator has shut down there is a 15 second delay before it 
may be restarted. This is to ensure the engine has mechanically 
stopped. 
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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. 
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5.4.8.2. The system shall shut down and return back to MAINS ATS 
operation. 

5.4.9. If the GEN ATS fails to Close. 

5.4.9.1. After a 5 second delay an Alarm shall be generated and the 
GENERATOR CONNECTED indicator shall flash to indicate 
the Alarm. 

5.4.9.2. The system shall shut down and return back to MAINS ATS 
operation. 

5.5. To stop the generator in the AUTO Mode. 

5.5.1. The Phase Failure Relay from the clients switch board shall give a 
Stop Signal for the generators to run. 

5.5.2. The Remote Stop Command. 

5.5.3. There is a 2 minute proving time for the Phase Failure Relay. 

5.5.4. After the 2 minute proving time the GEN ATS shall Open. 

5.5.5. After a 30 second delay the MAINS ATS shall Close. 

5.5.6. If the GEN ATS fails to Open. 

5.5.6.1. After a 5 second delay an Alarm shall be generated and the 
GENERATOR CONNECTED indicator shall flash to indicate 
the Alarm. 

5.5.6.2. The system shall return back to GEN ATS operation. 

5.5.7. If the MAINS ATS fails to Close. 

5.5.7.1. After a 5 second delay an Alarm shall be generated and the 
MAINS CONNECTED indicator shall flash to indicate the 
Alarm. 

5.5.7.2. The system shall return back to GEN ATS operation. 

5.5.8. When the GEN ATS is Open, the generator will enter the cool down 
time of 5 minutes. 

5.5.9. After the cool down time, the generator will shut down. 

5.5.10. If a Mains Failure occurs during the cool down period the generator 
shall transfer back to the GENERATOR ATS without shutting down. 
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5.5.11. Once the generator has shut down there is a 15 second delay before it 
may be restarted. This is to ensure the engine has mechanically 
stopped. 
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6. FAULT OPERATION 

6.1. Emergency Stop Operation. 

6.1.1. Operation of the Emergency Stop push button immediately shuts down 
the generator and Opens the Generator CB. The Emergency Stop is 
latched, and requires manual resetting to release the Emergency Stop 
push button. 

6.1.2. After the Emergency Stop push button is released, a fault reset will 
need to be initiated to reset the PLC. 

6.2. HIGH HIGH Alarm Operation. 

6.2.1. The Generator CB is Opened  immediately. 

6.2.2. The generator is shut down immediately. 

6.2.3. The following alarms will initiate a HIGH HIGH Alarm condition :- 

6.2.3.1. Emergency Stop Fault 

6.2.3.2. MEN Fault 

6.2.3.3. Low Oil Pressure Shutdown Fault, 10 Seconds Startup Delay 

6.2.3.4. High Engine Temperature Shutdown Fault, 30 Second Startup 
Delay 

6.2.3.5. Low Radiator Level Fault, 5 Second Delay 

6.2.3.6. Over Speed Fault 

6.3. HIGH Alarm Operation 

6.3.1. The Generator CB is Opened  immediately. 

6.3.2. Once the generator circuit breaker is opened, the generator will run 
through its normal cool down time and shut down. 

6.3.3. The following alarms will initiate a HIGH Alarm condition:- 

6.3.3.1. Generator Under Speed Fault, 5 Second Delay 

6.3.3.2. Alternator Under Voltage Fault, 5 Second Delay 

6.3.3.3. Alternator Over Voltage Fault, 5 Second Delay 
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6.3.3.4. Generator CB Tripped Fault 

6.3.3.5. Alternator High Temperature Fault, 30 Second Startup Delay 

6.4. MEDIUM Alarm Operation. 

6.4.1. A Normal Shutdown shall be Initiated. 

6.4.2. If the GEN ATS does not Open then the Generator CB is Opened. 

6.4.3. The following alarms will initiate a MEDIUM Alarm condition :- 

6.4.3.1. Fuel Empty Level Fault, 5 Second Delay 

6.4.3.2. Fail To Start Fault, 3 Attempts 

6.5. LOW Alarm Operation. 

6.5.1. A Warning has occurred on the generator. The generator will not shut 
down. 

6.5.2. The following alarms will initiate a LOW Alarm condition :- 

6.5.2.1. Low Oil Pressure Warning Alarm, 10 Seconds Startup Delay 

6.5.2.2. High Engine Temperature Warning Alarm, 30 Second Startup 
Delay 

6.5.2.3. Fuel Low Level Alarm, 5 Second Delay 

6.5.2.4. Battery Charger AC Supply Failed Alarm, 60 Second Delay 

6.5.2.5. Control Battery Low Volts Alarm, 30 Second Delay 

6.5.2.6. Start Battery Low Volts Alarm, 60 Second Delay 
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OPERATOR'S
MANUAL

John Deere Usine de Saran
OMCD16564  (03JAN00)

Printed in Germany
ENGLISH

POWER Units for
Gensets (Saran)

2.9L/4039/4.5/6.8L
(128/008/158/258)
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Introduction

DPSG,CD03523,1 –19–01JUL99–1/1

THIS MANUAL COVERS the following engines for
generator sets:

ENGINE FAMILY ENGINE MODEL
300-SERIES CD3029DF128

CD4039DF008
CD4039TF008

POWERTECH CD4045DF158
CD4045HF158
CD4045TF158
CD4045TF258
CD6068HF158
CD6068TF158
CD6068TF258

READ THIS MANUAL carefully to learn how to operate
and service your engine correctly. Failure to do so
could result in personal injury or equipment damage.

THIS MANUAL SHOULD BE CONSIDERED a
permanent part of your engine and should remain with
the engine when you sell it.

MEASUREMENTS IN THIS MANUAL are given in
metric. Use only correct replacement parts and
fasteners. Metric and inch fasteners may require a
specific metric or inch wrench.

WRITE ENGINE SERIAL NUMBERS and option codes
in the spaces indicated in the Record Keeping Section.
Accurately record all the numbers. Your dealer also
needs these numbers when you order parts. File the
identification numbers in a secure place off the engine
or machine.

RIGHT-HAND AND LEFT-HAND sides are determined
by standing at the drive or flywheel end (rear) of the
engine and facing toward the front of the engine.

SETTING FUEL DELIVERY beyond published factory
specifications or otherwise overpowering will result in
loss of warranty protection for this engine.

Information relative to emissions regulations
Depending on final destination, this engine can meet
the emissions regulations according to the US
Environmental Protection Agency (EPA), California Air
Resources Board (CARB) and for Europe, the
Directive 97/68/EC relating the measures against the
emissions of gaseous and particulates pollutants from
internal combustion engines. In this case an emission
label is stuck on the engine.

Emission regulations prohibit tampering with the
emission-related components listed below which would
render that component inoperative or to make any
adjustment on the engine beyond published
specifications. It is also illegal to install a part or
component where the principal effect of that
component is to bypass, defeat, or render inoperative
any engine component or device which would affect
the engine conformance to the emissions regulations.
To summarize, it is illegal to do anything except return
the engine to its original published specifications.

List of emission-related components:

• Fuel injection pump
• Intake manifold
• Turbocharger
• Charge air cooling system
• Piston

CALIFORNIA PROPOSITION 65 WARNING
Diesel engine exhaust and some of its constituents are known to

the State of California to cause cancer,
birth defects and other reproductive harm.

POWERTECH is a trademark of Deere & Company
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All information, illustrations and specifications in this manual are based on
the latest information available at the time of publication. The right is re-
served to make changes at any time without notice.

COPYRIGHT  1999
DEERE & COMPANY

European Office Mannheim
All rights reserved

A John Deere ILLUSTRUCTION Manual

i 112699

PN=1

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 114 of 1433



Contents

Page

Checking crankshaft vibration damper
(6-CYLINDER ENGINE ONLY) . . . . . . . . . . . 40-4

Maintenance/2500 hours/3 years
Drain and flush cooling system . . . . . . . . . . . . . 45-1

Maintenance/As required
Additional service information . . . . . . . . . . . . . . . 50-1
Do not modify fuel system . . . . . . . . . . . . . . . . . 50-1
Clean or replace air filter (one-piece) . . . . . . . . 50-2
Clean or replace air filter element . . . . . . . . . . . 50-3
Replacing fan and alternator belt

(POWERTech ENGINES) . . . . . . . . . . . . . . . 50-4
Checking fuel filter . . . . . . . . . . . . . . . . . . . . . . . 50-5
Bleeding the fuel system . . . . . . . . . . . . . . . . . . 50-6

Troubleshooting
Engine troubleshooting . . . . . . . . . . . . . . . . . . . . 55-1
Electrical troubleshooting . . . . . . . . . . . . . . . . . . 55-6

Storage
Engine storage guidelines . . . . . . . . . . . . . . . . . 60-1
Use AR41785 engine storage kit . . . . . . . . . . . . 60-1
Preparing engine for long term storage . . . . . . . 60-2
Removing engine from long term storage . . . . . . 60-3

Specifications
General engine specifications. . . . . . . . . . . . . . . 65-1
Unified Inch Bolt and Cap Screw Torque

Values . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65-4
Metric Bolt and Cap Screw Torque Values . . . . 65-5

ii 112699

PN=2

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 115 of 1433



Identification Views
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Maintenance Records

DPSG,CD03523,6 –19–05JUL99–1/1

USING MAINTENANCE RECORDS

To obtain the best performance, economy and service
life from your engine, ensure service is carried out
according to this present manual and recorded in the
following pages. It is recommended that your engine
Distributor or your Dealer carry out this service work
and stamp the appropriate case.

Keeping an accurate account of all service performed
on your engine will give more value to the machine
when you resell it.

John Deere oils and coolants have been formulated to
give maximum protection and performance to your
engine. We recommend only genuine John Deere
service products and replacement parts.

To protect your rights under the warranty ensure all
scheduled services are carried out and recorded. If
your engine is covered by extended warranty, it is
important to maintain this record for the duration of the
warranty.

DPSG,CD03523,7 –19–05JUL99–1/1

100 HOURS OF OPERATION

❒ Engine oil, replace

❒ Engine oil filter, replace

❒ Hose connections, check

Number of hours: Comments: Dealer or distributor stamp

Date:

Job done by:

02-1 112699
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Maintenance Records

DPSG,CD03523,8 –19–05JUL99–1/1

500 HOURS OF OPERATION

❒ Engine oil, replace
❒ Engine oil filter, replace

❒ Fuel filter, replace

❒ Belt, check tension and wear (300-Series and POWERTech with
manual tensioner)

❒ Valve clearance, adjust (300-Series)

Number of hours: Comments: Dealer or distributor stamp

Date:

Job done by:

DPSG,CD03523,9 –19–05JUL99–1/1

1000 HOURS OF OPERATION

❒ Engine oil, replace ❒ Air intake system, check

❒ Engine oil filter, replace

❒ Fuel filter, replace

❒ Check belt and tensioning system

❒ Crankcase vent tube, clean

Number of hours: Comments: Dealer or distributor stamp

Date:

Job done by:

02-2 112699
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Maintenance Records

DPSG,CD03523,10 –19–05JUL99–1/1

1500 HOURS OF OPERATION

❒ Engine oil, replace

❒ Engine oil filter, replace

❒ Fuel filter, replace

❒ Belt, check tension and wear (300-Series and POWERTech with
manual tensioner)

❒ Valve clearance, adjust (300-Series)

Number of hours: Comments: Dealer or distributor stamp

Date:

Job done by:

DPSG,CD03523,59 –19–16AUG99–1/1

2000 HOURS OF OPERATION

❒ Engine oil, replace ❒ Cooling system, drain and flush (if COOL-GARD is not used)

❒ Engine oil filter, replace ❒ Valve clearance, adjust (POWERTech)

❒ Fuel filter, replace ❒ Air intake system, check

❒ Check belt and tensioning system ❒ Vibration damper, check

❒ Crankcase vent tube, clean

Number of hours: Comments: Dealer or distributor stamp

Date:

Job done by:

02-3 112699
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Maintenance Records

DPSG,CD03523,60 –19–16AUG99–1/1

2500 HOURS OF OPERATION

❒ Engine oil, replace ❒ Cooling system, drain and flush (if COOL-GARD is used)

❒ Engine oil filter, replace

❒ Fuel filter, replace

❒ Belt, check tension and wear (300-Series and POWERTech with
manual tensioner)

❒ Valve clearance, adjust (300-Series)

Number of hours: Comments: Dealer or distributor stamp

Date:

Job done by:

DPSG,CD03523,61 –19–16AUG99–1/1

3000 HOURS OF OPERATION

❒ Engine oil, replace ❒ Air intake system, check

❒ Engine oil filter, replace

❒ Fuel filter, replace

❒ Check belt and tensioning system

❒ Crankcase vent tube, clean

Number of hours: Comments: Dealer or distributor stamp

Date:

Job done by:

02-4 112699
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Maintenance Records

DPSG,CD03523,62 –19–16AUG99–1/1

3500 HOURS OF OPERATION

❒ Engine oil, replace

❒ Engine oil filter, replace

❒ Fuel filter, replace

❒ Belt, check tension and wear (300-Series and POWERTech with
manual tensioner)

❒ Valve clearance, adjust (300-Series)

Number of hours: Comments: Dealer or distributor stamp

Date:

Job done by:

DPSG,CD03523,63 –19–16AUG99–1/1

4000 HOURS OF OPERATION

❒ Engine oil, replace ❒ Cooling system, drain and flush (if COOL-GARD is not used)

❒ Engine oil filter, replace ❒ Valve clearance, adjust (POWERTech)

❒ Fuel filter, replace ❒ Air intake system, check

❒ Check belt and tensioning system ❒ Vibration damper, check

❒ Crankcase vent tube, clean

Number of hours: Comments: Dealer or distributor stamp

Date:

Job done by:

02-5 112699
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Maintenance Records

DPSG,CD03523,64 –19–16AUG99–1/1

4500 HOURS OF OPERATION

❒ Engine oil, replace ❒ Vibration damper, replace (6 cyl.)

❒ Engine oil filter, replace

❒ Fuel filter, replace

❒ Belt, check tension and wear (300-Series and POWERTech with
manual tensioner)

❒ Valve clearance, adjust (300-Series)

Number of hours: Comments: Dealer or distributor stamp

Date:

Job done by:

DPSG,CD03523,65 –19–16AUG99–1/1

5000 HOURS OF OPERATION

❒ Engine oil, replace ❒ Injection nozzles, replace

❒ Engine oil filter, replace ❒ Air intake system, check

❒ Fuel filter, replace ❒ Cooling system, drain and flush (if COOL-GARD is used)

❒ Check belt and tensioning system

❒ Crankcase vent tube, clean

Number of hours: Comments: Dealer or distributor stamp

Date:

Job done by:

02-6 112699
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Maintenance Records

DPSG,CD03523,66 –19–16AUG99–1/1

5500 HOURS OF OPERATION

❒ Engine oil, replace

❒ Engine oil filter, replace

❒ Fuel filter, replace

❒ Belt, check tension and wear (300-Series and POWERTech with
manual tensioner)

❒ Valve clearance, adjust (300-Series)

Number of hours: Comments: Dealer or distributor stamp

Date:

Job done by:

DPSG,CD03523,67 –19–16AUG99–1/1

6000 HOURS OF OPERATION

❒ Engine oil, replace ❒ Cooling system, drain and flush (if COOL-GARD is not used)

❒ Engine oil filter, replace ❒ Valve clearance, adjust (POWERTech)

❒ Fuel filter, replace ❒ Air intake system, check

❒ Check belt and tensioning system ❒ Vibration damper, check

❒ Crankcase vent tube, clean

Number of hours: Comments: Dealer or distributor stamp

Date:

Job done by:

02-7 112699
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Maintenance Records

DPSG,CD03523,68 –19–16AUG99–1/1

6500 HOURS OF OPERATION

❒ Engine oil, replace

❒ Engine oil filter, replace

❒ Fuel filter, replace

❒ Belt, check tension and wear (300-Series and POWERTech with
manual tensioner)

❒ Valve clearance, adjust (300-Series)

Number of hours: Comments: Dealer or distributor stamp

Date:

Job done by:

DPSG,CD03523,69 –19–16AUG99–1/1

7000 HOURS OF OPERATION

❒ Engine oil, replace ❒ Air intake system, check

❒ Engine oil filter, replace

❒ Fuel filter, replace

❒ Check belt and tensioning system

❒ Crankcase vent tube, clean

Number of hours: Comments: Dealer or distributor stamp

Date:

Job done by:

02-8 112699
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Maintenance Records

DPSG,CD03523,70 –19–16AUG99–1/1

7500 HOURS OF OPERATION

❒ Engine oil, replace ❒ Cooling system, drain and flush (if COOL-GARD is used)

❒ Engine oil filter, replace

❒ Fuel filter, replace

❒ Belt, check tension and wear (300-Series and POWERTech with
manual tensioner)

❒ Valve clearance, adjust (300-Series)

Number of hours: Comments: Dealer or distributor stamp

Date:

Job done by:

DPSG,CD03523,71 –19–16AUG99–1/1

8000 HOURS OF OPERATION

❒ Engine oil, replace ❒ Cooling system, drain and flush (if COOL-GARD is not used)

❒ Engine oil filter, replace ❒ Valve clearance, adjust (POWERTech)

❒ Fuel filter, replace ❒ Air intake system, check

❒ Check belt and tensioning system ❒ Vibration damper, check

❒ Crankcase vent tube, clean

Number of hours: Comments: Dealer or distributor stamp

Date:

Job done by:

02-9 112699
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Maintenance Records

DPSG,CD03523,72 –19–16AUG99–1/1

8500 HOURS OF OPERATION

❒ Engine oil, replace

❒ Engine oil filter, replace

❒ Fuel filter, replace

❒ Belt, check tension and wear (300-Series and POWERTech with
manual tensioner)

❒ Valve clearance, adjust (300-Series)

Number of hours: Comments: Dealer or distributor stamp

Date:

Job done by:

DPSG,CD03523,73 –19–16AUG99–1/1

9000 HOURS OF OPERATION

❒ Engine oil, replace ❒ Air intake system, check

❒ Engine oil filter, replace ❒ Vibration damper, replace (6 cyl.)

❒ Fuel filter, replace

❒ Check belt and tensioning system

❒ Crankcase vent tube, clean

Number of hours: Comments: Dealer or distributor stamp

Date:

Job done by:

02-10 112699
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Maintenance Records

DPSG,CD03523,74 –19–16AUG99–1/1

9500 HOURS OF OPERATION

❒ Engine oil, replace

❒ Engine oil filter, replace

❒ Fuel filter, replace

❒ Belt, check tension and wear (300-Series and POWERTech with
manual tensioner)

❒ Valve clearance, adjust (300-Series)

Number of hours: Comments: Dealer or distributor stamp

Date:

Job done by:

DPSG,CD03523,75 –19–16AUG99–1/1

10000 HOURS OF OPERATION

❒ Engine oil, replace ❒ Cooling system, drain and flush

❒ Engine oil filter, replace ❒ Valve clearance, adjust (POWERTech)

❒ Fuel filter, replace ❒ Thermostat, replace

❒ Check belt and tensioning system ❒ Vibration damper, check

❒ Crankcase vent tube, clean ❒ Injection nozzles, replace

❒ Air intake system, check

Number of hours: Comments: Dealer or distributor stamp

Date:

Job done by:

02-11 112699
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Record Keeping

DPSG,CD03523,11 –19–05JUL99–1/1

POWERTECH MEDALLION

R
G

80
41

–U
N

–1
5J

A
N

99

A medallion is located on the rocker arm cover which
identifies each engine as a John Deere POWERTECH

engine.

POWERTECH is a trademark of Deere & Company

DPSG,CD03523,12 –19–05JUL99–1/1

ENGINE SERIAL NUMBER PLATE
R

G
80

07
–U

N
–1

5J
A

N
99

POWERTech engine

C
D

30
74

6
–U

N
–2

4S
E

P
99

300-Series engine

Each engine has a 13–digit John Deere serial number.
The first two digits identify the factory that produced
the engine:

“CD” indicates the engines was built in Saran, France.

Your engine’s serial number plate (A) is located on the
right-hand side of cylinder block behind the fuel filter
for POWERTech engines and near the fuel supply
pump on 300–Series engines.

03-1 112699
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Record Keeping

DPSG,CD03523,13 –19–05JUL99–1/1

RECORD ENGINE SERIAL NUMBER

C
D

30
70

5B
–U

N
–2

4A
U

G
99

300-Series engine plate

C
D

30
74

7
–U

N
–2

3A
U

G
99

POWERTech engine plate

Record all of the numbers and letters found on your
engine serial number plate in the spaces provided below.

This information is very important for repair parts or
warranty information.

Engine Serial Number (B)

___________________

Engine Model Number (C)

___________________

Coefficient of Absorption Value (D)

___________________

03-2 112699
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Record Keeping

DPSG,CD03523,14 –19–05JUL99–1/2

ENGINE OPTION CODES

C
D

30
74

8A
–U

N
–2

6A
U

G
99

Engine option code label

In addition to the serial number plate, OEM engines
have an engine option code label affixed to the rocker
arm cover. These codes indicate which of the engine
options were installed on your engine at the factory.
When in need of parts or service, furnish your
authorized servicing dealer or engine distributor with
these numbers.

An additional sticker may be also delivered (in a plastic
bag attached to the engine or inserted in the machine
documentation). It is recommended to stick this option
code list sticker either:

• On this page of your Operator’s manual below this
section.

or
• On the “Engine Owner’s Warranty” booklet under the

title OPTION CODES (Engine manufacturing
configuration).

NOTE: The Machine Manufacturer may have already
stuck it at a specific accessible place (inside
the enclosure or close to a maintenance area).

The engine option code label includes an engine base
code (A). This base code must also be recorded along
with the option codes. At times it will be necessary to
furnish this base code to differentiate two identical
option codes for the same engine model.

The first two digits of each code identify a specific
group, such as alternators. The last two digits of each
code identify one specific option provided on your
engine, such as a 12-volt, 55-amp alternator.

NOTE: These option codes are based on the latest
information available at the time of publication.
The right is reserved to make changes at any
time without notice.

If an engine is ordered without a particular component,
the last two digits of that functional group option code
will be 99, 00, or XX. The list on the next page shows
only the first two digits of the code numbers. For future
reference such as ordering repair parts, it is important
to have these code numbers available. To ensure this
availability, enter the third and fourth digits shown on
your engine option code label in the spaces provided
on the following page.

NOTE: Your engine option code label may not contain
all option codes if an option has been added
after the engine left the producing factory.

If option code label is lost or destroyed,
consult your servicing dealer or engine
distributor selling the engine for a replacement.

03-3 112699
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Record Keeping

DPSG,CD03523,14 –19–05JUL99–2/2

Option Description Option Description
Codes Codes

Engine Base Code:________

11____ Rocker Arm Cover 45____ Balancer Shaft
12____ Oil Filler Neck 46____ Cylinder Block With Liners and Camshaft
13____ Crankshaft Pulley 47____ Crankshaft and Bearings
14____ Flywheel Housing 48____ Connecting Rods and Pistons
15____ Flywheel 49____ Valve Actuating Mechanisms
16____ Fuel Injection Pump 50____ Oil Pump
17____ Air inlet 51____ Cylinder Head With Valves
18____ Air cleaner 52____ Auxiliary Gear Drive
19____ Oil pan 54____ Oil heater
20____ Coolant pump 55____ Shipping stand
21____ Thermostat Cover 56____ Paint Option
22____ Thermostat 57____ Coolant Inlet
23____ Fan Drive 59____ Oil Cooler
24____ Fan Belt 60____ Add-on Auxiliary Drive Pulley
25____ Fan 62____ Alternator Mounting
26____ Engine Coolant Heater 64____ Exhaust Elbow
27____ Radiator 65____ Turbocharger
28____ Exhaust Manifold 66____ Temperature Switch
29____ Ventilator System 67____ Electronic Tachometer Sensor
30____ Starting Motor 68____ Damper
31____ Alternator 69____ Engine Serial Number Plate
32____ Instrument Panel 74____ Air Conditioning System Compressor Mounting
35____ Fuel Filter 75____ Air Restriction Indicator
36____ Front Plate 76____ Oil Pressure Switch
37____ Fuel Transfer Pump 86____ Fan Pulley
39____ Thermostat Housing 87____ Automatic Belt Tensioner
40____ Oil Dipstick 88____ Oil Filter
41____ Belt Driven Front Auxiliary Drive 91____ Special Equipment (Factory Installed)
43____ Starting Aid 97____ Special Equipment (Field Installed)
44____ Timing Gear Cover with Gears 98____ Shipping
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Record Keeping

DPSG,CD03523,15 –19–07JUL99–1/1

RECORD FUEL INJECTION PUMP MODEL
NUMBER

C
D

30
74

9
–U

N
–2

4S
E

P
99

Record the fuel injection pump model and serial
information found on the serial number plate (A).

Model No. _____________________ RPM _______

Manufacturer’s No. __________________________

Serial No. _________________________________
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Safety

DX,ALERT –19–29SEP98–1/1

RECOGNIZE SAFETY INFORMATION
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This is a safety-alert symbol. When you see this symbol
on your machine or in this manual, be alert to the
potential for personal injury.

Follow recommended precautions and safe operating
practices.

DX,SIGNAL –19–03MAR93–1/1

UNDERSTAND SIGNAL WORDS
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A signal word—DANGER, WARNING, or CAUTION—is
used with the safety-alert symbol. DANGER identifies the
most serious hazards.

DANGER or WARNING safety signs are located near
specific hazards. General precautions are listed on
CAUTION safety signs. CAUTION also calls attention to
safety messages in this manual.

05-1 112699
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Safety

DPSG,CD03523,95 –19–06OCT99–1/1

ENGINE LIFTING PROCEDURE
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CAUTION: The only recommended method for
lifting the engine is with JDG23 Engine Lifting
Sling (A) and safety approved lifting straps (B)
that come with engine. Use extreme caution
when lifting and NEVER permit any part of the
body to be positioned under an engine being
lifted or suspended.

Lift engine with longitudinal loading on lifting
sling and lifting straps only. Angular loading
greatly reduces lifting capacity of sling and
straps.

NOTE: If engine does not have lifting straps, universal
straps can be procured through service parts
under part numbers JD-244-1 and JD-244-2.

1. If not equipped, install lifting straps and torque to
200 N•m (145 lb-ft).

2. Attach JDG23 Engine Lifting Sling (A) to engine lifting
straps (B) and overhead hoist.

IMPORTANT: Lifting straps are designed to lift the
engine and accessories such as
radiator, air filter and other small
components. If larger components,
such as power take-off, transmission,
generator air compressor... etc, are
attached to engine, the lifting straps
provided with engine or through parts
channel are not intended for this
purpose. Technician is responsible for
providing adequate lifting devices under
these situations. See machine manuals
for additional information on removing
engine from machine.

3. Carefully move engine to desired location.
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Safety

DX,READ –19–03MAR93–1/1

FOLLOW SAFETY INSTRUCTIONS
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Carefully read all safety messages in this manual and on
your machine safety signs. Keep safety signs in good
condition. Replace missing or damaged safety signs. Be
sure new equipment components and repair parts include
the current safety signs. Replacement safety signs are
available from your John Deere dealer.

Learn how to operate the machine and how to use
controls properly. Do not let anyone operate without
instruction.

Keep your machine in proper working condition.
Unauthorized modifications to the machine may impair the
function and/or safety and affect machine life.

If you do not understand any part of this manual and need
assistance, contact your John Deere dealer.

DX,BYPAS1 –19–29SEP98–1/1

PREVENT MACHINE RUNAWAY
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Avoid possible injury or death from machinery runaway.

Do not start engine by shorting across starter terminals.
Machine will start in gear if normal circuitry is bypassed.

NEVER start engine while standing on ground. Start
engine only from operator’s seat, with transmission in
neutral or park.

05-3 112699
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Safety

DX,FIRE1 –19–03MAR93–1/1

HANDLE FUEL SAFELY—AVOID FIRES
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Handle fuel with care: it is highly flammable. Do not refuel
the machine while smoking or when near open flame or
sparks.

Always stop engine before refueling machine. Fill fuel tank
outdoors.

Prevent fires by keeping machine clean of accumulated
trash, grease, and debris. Always clean up spilled fuel.

DX,FIRE2 –19–03MAR93–1/1

PREPARE FOR EMERGENCIES
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Be prepared if a fire starts.

Keep a first aid kit and fire extinguisher handy.

Keep emergency numbers for doctors, ambulance service,
hospital, and fire department near your telephone.

DX,FIRE3 –19–16APR92–1/1

HANDLE STARTING FLUID SAFELY
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Starting fluid is highly flammable.

Keep all sparks and flame away when using it. Keep
starting fluid away from batteries and cables.

To prevent accidental discharge when storing the
pressurized can, keep the cap on the container, and store
in a cool, protected location.

Do not incinerate or puncture a starting fluid container.
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Safety

DX,WEAR –19–10SEP90–1/1

WEAR PROTECTIVE CLOTHING
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Wear close fitting clothing and safety equipment
appropriate to the job.

Prolonged exposure to loud noise can cause impairment
or loss of hearing.

Wear a suitable hearing protective device such as
earmuffs or earplugs to protect against objectionable or
uncomfortable loud noises.

Operating equipment safely requires the full attention of
the operator. Do not wear radio or music headphones
while operating machine.

DX,NOISE –19–03MAR93–1/1

PROTECT AGAINST NOISE
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Prolonged exposure to loud noise can cause impairment
or loss of hearing.

Wear a suitable hearing protective device such as
earmuffs or earplugs to protect against objectionable or
uncomfortable loud noises.

05-5 112699
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Safety

DX,MSDS,NA –19–03MAR93–1/1

HANDLE CHEMICAL PRODUCTS SAFELY
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Direct exposure to hazardous chemicals can cause
serious injury. Potentially hazardous chemicals used with
John Deere equipment include such items as lubricants,
coolants, paints, and adhesives.

A Material Safety Data Sheet (MSDS) provides specific
details on chemical products: physical and health hazards,
safety procedures, and emergency response techniques.

Check the MSDS before you start any job using a
hazardous chemical. That way you will know exactly what
the risks are and how to do the job safely. Then follow
procedures and recommended equipment.

(See your John Deere dealer for MSDS’s on chemical
products used with John Deere equipment.)

CD,PTO –19–12SEP95–1/1

STAY CLEAR OF ROTATING DRIVELINES
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Entanglement in rotating driveline can cause serious injury
or death.

Keep master shield and driveline shields in place at all
times. Make sure rotating shields turn freely.

Wear close fitting clothing. Stop the engine and be sure
the PTO driveline is stopped before making adjustments
or performing any type service on the engine or
PTO-driven equipment.
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Safety

DX,SERV –19–17FEB99–1/1

PRACTICE SAFE MAINTENANCE
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Understand service procedure before doing work. Keep
area clean and dry.

Never lubricate, service, or adjust machine while it is
moving. Keep hands, feet , and clothing from
power-driven parts. Disengage all power and operate
controls to relieve pressure. Lower equipment to the
ground. Stop the engine. Remove the key. Allow machine
to cool.

Securely support any machine elements that must be
raised for service work.

Keep all parts in good condition and properly installed. Fix
damage immediately. Replace worn or broken parts.
Remove any buildup of grease, oil, or debris.

On self-propelled equipment, disconnect battery ground
cable (-) before making adjustments on electrical systems
or welding on machine.

On towed implements, disconnect wiring harnesses from
tractor before servicing electrical system components or
welding on machine.

DX,AIR –19–17FEB99–1/1

WORK IN VENTILATED AREA
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Engine exhaust fumes can cause sickness or death. If it is
necessary to run an engine in an enclosed area, remove
the exhaust fumes from the area with an exhaust pipe
extension.

If you do not have an exhaust pipe extension, open the
doors and get outside air into the area

05-7 112699
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Safety

DX,FLUID –19–03MAR93–1/1

AVOID HIGH-PRESSURE FLUIDS
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Escaping fluid under pressure can penetrate the skin
causing serious injury.

Avoid the hazard by relieving pressure before
disconnecting hydraulic or other lines. Tighten all
connections before applying pressure.

Search for leaks with a piece of cardboard. Protect hands
and body from high pressure fluids.

If an accident occurs, see a doctor immediately. Any fluid
injected into the skin must be surgically removed within a
few hours or gangrene may result. Doctors unfamiliar with
this type of injury should reference a knowledgeable
medical source. Such information is available from Deere
& Company Medical Department in Moline, Illinois, U.S.A.

DX,TORCH –19–03MAR93–1/1

AVOID HEATING NEAR PRESSURIZED FLUID
LINES
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Flammable spray can be generated by heating near
pressurized fluid lines, resulting in severe burns to
yourself and bystanders. Do not heat by welding,
soldering, or using a torch near pressurized fluid lines or
other flammable materials. Pressurized lines can be
accidentally cut when heat goes beyond the immediate
flame area.
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Safety

DX,PAINT –19–03MAR93–1/1

REMOVE PAINT BEFORE WELDING OR
HEATING
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Avoid potentially toxic fumes and dust.

Hazardous fumes can be generated when paint is heated
by welding, soldering, or using a torch.

Do all work outside or in a well ventilated area. Dispose of
paint and solvent properly.

Remove paint before welding or heating:

• If you sand or grind paint, avoid breathing the dust.
Wear an approved respirator.

• If you use solvent or paint stripper, remove stripper with
soap and water before welding. Remove solvent or
paint stripper containers and other flammable material
from area. Allow fumes to disperse at least 15 minutes
before welding or heating.

DX,RCAP –19–04JUN90–1/1

SERVICE COOLING SYSTEM SAFELY
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Explosive release of fluids from pressurized cooling
system can cause serious burns.

Shut off engine. Only remove filler cap when cool enough
to touch with bare hands. Slowly loosen cap to first stop
to relieve pressure before removing completely.
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Safety

DX,DUST –19–15MAR91–1/1

AVOID HARMFUL ASBESTOS DUST
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Avoid breathing dust that may be generated when
handling components containing asbestos fibers. Inhaled
asbestos fibers may cause lung cancer.

Components in products that may contain asbestos fibers
are brake pads, brake band and lining assemblies, clutch
plates, and some gaskets. The asbestos used in these
components is usually found in a resin or sealed in some
way. Normal handling is not hazardous as long as
airborne dust containing asbestos is not generated.

Avoid creating dust. Never use compressed air for
cleaning. Avoid brushing or grinding material containing
asbestos. When servicing, wear an approved respirator. A
special vacuum cleaner is recommended to clean
asbestos. If not available, apply a mist of oil or water on
the material containing asbestos.

Keep bystanders away from the area.

DX,DRAIN –19–03MAR93–1/1

DISPOSE OF WASTE PROPERLY
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Improperly disposing of waste can threaten the
environment and ecology. Potentially harmful waste used
with John Deere equipment include such items as oil, fuel,
coolant, brake fluid, filters, and batteries.

Use leakproof containers when draining fluids. Do not use
food or beverage containers that may mislead someone
into drinking from them.

Do not pour waste onto the ground, down a drain, or into
any water source.

Air conditioning refrigerants escaping into the air can
damage the Earth’s atmosphere. Government regulations
may require a certified air conditioning service center to
recover and recycle used air conditioning refrigerants.

Inquire on the proper way to recycle or dispose of waste
from your local environmental or recycling center, or from
your John Deere dealer.
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Fuels, Lubricants and Coolant

DX,FUEL1 –19–17FEB99–1/1

DIESEL FUEL

Consult your local fuel distributor for properties of the
diesel fuel available in your area.

In general, diesel fuels are blended to satisfy the low
temperature requirements of the geographical area in
which they are marketed.

Diesel fuels specified to EN 590 or ASTM D975 are
recommended.

In all cases, the fuel shall meet the following
properties:

Cetane number of 40 minimum. Cetane number
greater than 50 is preferred, especially for
temperatures below -20°C (-4°F) or elevations above
1500 m (5,000 ft).

Cold Filter Plugging Point (CFPP) below the
expected low temperature OR Cloud Point at least
5°C (9°F) below the expected low temperature.

Fuel lubricity should pass a minimum of 3100 gram
load level as measured by the BOCLE scuffing test.

Sulfur content:

• Sulfur content should not exceed 0.5%. Sulfur
content less than 0.05% is preferred.

• If diesel fuel with sulfur content greater than 0.5%
sulfur content is used, reduce the service interval for
engine oil and filter by 50%.

• DO NOT use diesel fuel with sulfur content greater
than 1.0%.

Bio-diesel fuels may be used ONLY if the fuel
properties meet DIN 51606 or equivalent specification.

DO NOT mix used engine oil or any other type of
lubricant with diesel fuel.

DX,FUEL4 –19–18MAR96–1/1

HANDLING AND STORING DIESEL FUEL

CAUTION: Handle fuel carefully. Do not fill
the fuel tank when engine is running.

DO NOT smoke while you fill the fuel tank or
service the fuel system.

Fill the fuel tank at the end of each day’s operation to
prevent condensation and freezing during cold
weather.

IMPORTANT: The fuel tank is vented through the
filler cap. If a new filler cap is
required, always replace it with an
original vented cap.

When fuel is stored for an extended period or if there
is a slow turnover of fuel, add a fuel conditioner to
stabilize the fuel and prevent water condensation.
Contact your fuel supplier for recommendations.
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Fuels, Lubricants and Coolant

DX,ENOIL4 –19–10OCT97–1/1

ENGINE BREAK-IN OIL

New engines are filled at the factory with John Deere
ENGINE BREAK-IN OIL. During the break-in period,
add John Deere ENGINE BREAK-IN OIL as needed to
maintain the specified oil level.

Change the oil and filter after the first 100 hours of
operation of a new or rebuilt engine.

After engine overhaul, fill the engine with John Deere
ENGINE BREAK-IN OIL.

If John Deere ENGINE BREAK-IN OIL is not available,
use a diesel engine oil meeting one of the following
during the first 100 hours of operation:

• API Service Classification CE

• ACEA Specification E1

After the break-in period, use John Deere PLUS-50 or
other diesel engine oil as recommended in this
manual.

IMPORTANT: Do not use PLUS-50 oil or engine
oils meeting API CG4, API CF4,
ACEA E3, or ACEA E2 performance
levels during the first 100 hours of
operation of a new or rebuilt engine.
These oils will not allow the engine
to break-in properly.

PLUS-50 is a registered trademark of Deere & Company.
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Fuels, Lubricants and Coolant

CD,ENOIL –19–10OCT97–1/1

DIESEL ENGINE OIL
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Use oil viscosity based on the expected air temperature
range during the period between oil changes.

The following oil is preferred:

• John Deere PLUS-50

The following oil is also recommended:

• John Deere TORQ-GARD SUPREME TORQ-GARD
SUPREME

Other oils may be used if they meet one or more of the
following:

• API Service Classification CG-4
• API Service Classification CF-4
• ACEA Specification E3
• ACEA Specification E2

Multi-viscosity diesel engine oils are preferred.

If diesel fuel with sulfur content greater than 0.5% is used,
reduce the service interval by 50%.

PLUS-50 is a registered trademark of Deere & Company.
TORQ-GARD SUPREME is a trademark of Deere & Company

DX,LUBST –19–18MAR96–1/1

LUBRICANT STORAGE

Your equipment can operate at top efficiency only
when clean lubricants are used.

Use clean containers to handle all lubricants.

Whenever possible, store lubricants and containers in
an area protected from dust, moisture, and other
contamination. Store containers on their side to avoid
water and dirt accumulation.

Make certain that all containers are properly marked to
identify their contents.

Properly dispose of all old containers and any residual
lubricant they may contain.
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Fuels, Lubricants and Coolant

DX,LUBMIX –19–18MAR96–1/1

MIXING OF LUBRICANTS

In general, avoid mixing different brands or types of oil.
Oil manufacturers blend additives in their oils to meet
certain specifications and performance requirements.

Mixing different oils can interfere with the proper
functioning of these additives and degrade lubricant
performance.

Consult your John Deere dealer to obtain specific
information and recommendations.

DX,COOL8 –19–12FEB99–1/1

DIESEL ENGINE COOLANT

The engine cooling system is filled to provide
year-round protection against corrosion and cylinder
liner pitting, and winter freeze protection to -37°C
(-34°F).

John Deere COOL-GARD is preferred for service.

If John Deere COOL-GARD is not available, use a low
silicate ethylene glycol base coolant concentrate in a
50% mixture of concentrate with quality water.

The coolant concentrate shall be of a quality that
provides cavitation protection to cast iron and
aluminum parts in the cooling system. John Deere
COOL-GARD meets this requirement.

A 50% mixture of ethylene glycol engine coolant in
water provides freeze protection to -37°C (-34°F). If
protection at lower temperatures is required, consult
your John Deere dealer for recommendations.

Water quality is important to the performance of the
cooling system. Distilled, deionized, or demineralized

water is recommended for mixing with ethylene glycol
base engine coolant concentrate.

IMPORTANT: Do not use cooling system sealing
additives or antifreeze that contains
sealing additives.

COOLANT DRAIN INTERVALS

Drain the factory fill engine coolant, flush the cooling
system, and refill with new coolant after the first 3
years or 3000 hours of operation. Subsequent drain
intervals are determined by the coolant used for
service. At each interval, drain the coolant, flush the
cooling system, and refill with new coolant.

When John Deere COOL-GARD is used, the coolant
drain interval is 3 years or 3000 hours of operation.

If COOL-GARD is not used, the drain interval is
reduced to 2 years or 2000 hours of operation.
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Fuels, Lubricants and Coolant

DX,COOL6 –19–18MAR96–1/1

OPERATING IN WARM TEMPERATURE
CLIMATES

John Deere engines are designed to operate using glycol
base engine coolants.

Always use a recommended glycol base engine coolant,
even when operating in geographical areas where freeze
protection is not required.

IMPORTANT: Water may be used as coolant in
emergency situations only.

Foaming, hot surface aluminum and
iron corrosion, scaling, and cavitation
will occur when water is used as the
coolant, even when coolant
conditioners are added.

Drain cooling system and refill with
recommended glycol base engine
coolant as soon as possible.
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Operating the Engine

DPSG,CD03523,17 –19–09JUL99–1/1

BREAK-IN PERIOD

Within first 100 hours of operation
During the first 100 hours of operation, avoid
overloading, excessive idling and no-load operation.

See ENGINE BREAK-IN OIL for eventual addition of
oil.

NOTE: During the break-in period a higher-than-usual
oil consumption should be considered as
normal.

After first 100 hours of operation
After the first 100 hours, drain the crankcase and

change the oil filter (see CHANGING ENGINE OIL
AND FILTER). Fill crankcase with seasonal viscosity
grade oil (see DIESEL ENGINE OIL).

Check tension of alternator belt.

Check connections of air intake hoses.

Check for proper tightening of cap screws all around
the engine.

DPSG,CD03523,18 –19–09JUL99–1/1

STARTING THE ENGINE

CAUTION: Before starting engine in a
confined building, install proper outlet
exhaust ventilation equipment. Always use
safety approved fuel storage and piping.

NOTE: If temperature is below 0°C (32°F), it may be
necessary to use cold weather starting aids
(See COLD WEATHER OPERATION).

1. Perform all prestarting checks outlined in
Maintenance/Daily Section.

2. Open the fuel supply shut-off valve, if equipped.

3. Activate the starter motor switch to crank the
engine and release it as soon as engine starts.

NOTE: Do not operate the starter motor more than
20 seconds at a time.

DPSG,CD03523,19 –19–09JUL99–1/4

COLD WEATHER OPERATION

Depending on equipment, various cold weather starting
aids are available to assist in starting the engine at
temperatures below 0°C (32°F).
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Operating the Engine

DPSG,CD03523,19 –19–09JUL99–2/4
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Air intake heater

Air intake heater is either a grid-type (A) for POWERTech
engines or a glow plug-type (B) for 300-Series engines
installed in the air intake channel.

CAUTION: NEVER use Ether Starting Fluid
when air intake heater is used to start the
engine.

Activate the heating element (preheater position) for
30 seconds maximum then start the engine.

DPSG,CD03523,19 –19–09JUL99–3/4
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Coolant heater

Connect plug of coolant heater (A) to a power source (110
or 220 V).

At an ambient temperature of -15°C (5°F), the heating
process takes approximatively 2 hours. Extend heating
period if ambient temperature is lower.

DPSG,CD03523,19 –19–09JUL99–4/4
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Fuel preheater

Fuel preheater (A) switches ON and OFF automatically in
relation to the ambient temperature.
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Operating the Engine

DPSG,CD03523,20 –19–09JUL99–1/1

USING A BOOSTER BATTERY OR CHARGER
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12-Volt System
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24-Volts System

A—12-Volt Machine battery/batteries
B—12-Volt Booster battery/batteries
C—Booster cable
D—Cable to starter motor

A 12-volt booster battery can be connected in parallel with
battery(ies) on the unit to aid in cold weather starting.
ALWAYS use heavy duty jumper cables.

CAUTION: Gas given off by batteries is
explosive. Keep sparks and flames away from
batteries. Before connecting or disconnecting a
battery charger, turn charger off. Make last
connection and first disconnection at a point
away from battery. Always connect NEGATIVE
(–) cable last and disconnect this cable first.

IMPORTANT: Be sure polarity is correct before
making connections. Reversed polarity
will damage electrical system. Always
connect positive to positive and
negative to ground. Always use 12-volt
booster battery for 12-volt electrical
systems and 24-volt booster battery/
batteries for 24-volt electrical systems.

1. Connect booster battery or batteries to produce the
required system voltage for your engine application.

NOTE: To avoid sparks, DO NOT allow the free ends of
jumper cables to touch the engine.

2. Connect one end of jumper cable to the POSITIVE (+)
post of the booster battery.

3. Connect the other end of the jumper cable to the
POSITIVE (+) post of battery connected to starter.

4. Connect one end of the other jumper cable to the
NEGATIVE (–) post of the booster battery.

5. ALWAYS complete the hookup by making the last
connection of the NEGATIVE (–) cable to a good
ground on the engine frame and away from the
battery(ies).

6. Start the engine. Disconnect jumper cables
immediately after engine starts. Disconnect NEGATIVE
(–) cable first.
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Operating the Engine
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ENGINE OPERATION

Warming engine
Operate engine at high idle for 1 to 2 minutes before
applying the load.

NOTE: This procedure does not apply to standby
generator sets where the engine is loaded
immediately upon reaching rated speed.

Normal engine operation
Compare engine coolant temperature and engine oil
pressure with specifications below:

Minimum oil pressure at full load rated speed1—Specification

Pressure 275 kPa (2.75 bar; 40 psi).....................................................

Coolant temperature range—Specification

Temperature 82°—94°C (180°—202°F)...............................................

Stop engine immediately if coolant temperature is
above or oil pressure below specifications or if there
are any signs of part failure. Symptoms that may be
early signs of engine problems could be:

• Sudden loss of power

• Unusual noise or vibration
• Excessive black exhaust fumes
• Excessive fuel consumption
• Excessive oil consumption
• Fluid leaks

Recommendation for turbocharger engines
Should the engine stall when operating under load,
IMMEDIATELY restart it to prevent overheating of
turbocharger components.

Idling engine
Avoid excessive engine idling. Prolonged idling may
cause the engine coolant temperature to fall below its
normal range. This, in turn, causes crankcase oil
dilution, due to incomplete fuel combustion, and
permits formation of gummy deposits on valves,
pistons and piston rings. It also promotes rapid
accumulation of engine sludge and unburned fuel in
the exhaust system. If an engine will be idling for more
than 5 minutes, stop and restart later.

NOTE: Generator set applications have the governor
locked at a specified speed and do not have a
slow idle function. These engines idle at no
load governed speed (fast idle).

1Oil at normal operating temperature of 115°C (240°F).

DPSG,CD03523,22 –19–09JUL99–1/1

STANDBY POWER UNITS

To assure that your engine will deliver efficient standby
operation when needed, start engine and run at rated
speed (with 50%—70% load) for 30 minutes every

2 weeks. DO NOT allow engine to run an extended
period of time with no load.
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STOPPING THE ENGINE

1. Before stopping, run engine for at least 2 minutes at
fast idle and no load.

2. Stop the engine.
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OBSERVE SERVICE INTERVALS

Using hour meter as a guide, perform all services at
the hourly intervals indicated on following pages. At
each scheduled maintenance interval, perform all
previous maintenance operations in addition to the
ones specified. Keep a record of hourly intervals and
services performed using charts provided in
Maintenance Records Section.

IMPORTANT: Recommended service intervals are
for normal operating conditions.
Service MORE OFTEN if engine is
operated under adverse conditions.
Neglecting maintenance can result in
failures or permanent damage to the
engine.
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USE CORRECT FUELS, LUBRICANTS AND
COOLANT
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IMPORTANT: Use only fuels, lubricants, and coolants
meeting specifications outlined in
Fuels, Lubricants, and Coolant Section
when servicing your John Deere
Engine.

Consult your John Deere engine distributor, servicing
dealer or your nearest John Deere Parts Network for
recommended fuels, lubricants, and coolant. Also
available are necessary additives for use when operating
engines in tropical, arctic, or any other adverse conditions.
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Maintenance
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MAINTENANCE INTERVAL CHART

Item 10 H / 500 H 1000 H / 2000 H / 2500 H / As
daily 1 year 2 years 3 years required

Check engine oil and coolant level •

Check air filter restriction indicatora •

Change engine oil and filterb •

Replace fuel filter element •

Check belt tension and automatic tensionerc • •

Check and adjust valve clearanced • •

Clean crankcase vent tube •

Check air intake hoses, connections and system •

Check vibration damper (6 cyl.)e •

Check engine speed and speed droop governor •

Drain and flush cooling systemf • •

Drain water and sediment from fuel filter •

Clean filter element (see note a) •

Test thermostat and injection nozzles (see your dealer)g •

aClean air filter element when restriction indicator is red. Replace filter element after 6 cleanings or once a year.
bChange oil and filter after the first 100 hours of operation, then every 500 hours thereafter. Change oil and filter at least once a year.
cCheck belt tension every 500 hours on 300-Series engines and on POWERTech engines with manual tensioner. Check automatic belt
tensioner every 1000 hours/1 year on POWERTech engines when equipped.
dHave your authorized servicing dealer or engine distributor adjust valve clearance as follows. After the first 500 hours of operation then every
1000 hours thereafter on 300-Series engines. Every 2000 hours on POWERTech engines.
eHave your authorized dealer or engine distributor replace the vibration damper every 4500 hours/5 years.
fDrain and flush cooling system every 2500 hours/3 years when John Deere COOL-GARD coolant is used. Otherwise every 2000
hours/2 years.
gContact your dealer when thermostat or injection nozzles are suspected to be defective. Replace injection nozzles every 5000 hours and
thermostat every 10000 hours.
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DPSG,CD03523,27 –19–12JUL99–1/3

DAILY PRESTARTING CHECKS
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Do the following BEFORE STARTING THE ENGINE
for the first time each day:

IMPORTANT: DO NOT top up with fresh oil until
the oil level is BELOW the add mark.

1. Check engine oil level on dipstick (A). Add as
required, using seasonal viscosity grade oil. (See

DIESEL ENGINE OIL). Add oil at rocker arm cover
filler cap (B).

IMPORTANT: DO NOT fill above the crosshatch
area. Oil levels anywhere within
crosshatch are considered in the
acceptable operating range.

Continued on next page
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2. CAUTION: Explosive release of fluids from
pressurized cooling system can cause
serious burns.

Only remove filler cap when engine is cold
or when cool enough to touch with bare
hands. Slowly loosen cap to first stop to
relieve pressure before removing completely.

Remove radiator cap (E) and check coolant level
which should be at bottom of filler neck. Fill radiator
with proper coolant solution if level is low. (See
DIESEL ENGINE COOLANT). Check overall cooling
system for leaks.
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3. If air filter has a dust unloading valve (C), squeeze
valve tip to release any trapped dirt particles.

4. Check air intake restriction indicator (D). When
indicator is red, air filter needs to be cleaned.

IMPORTANT: Maximum air intake restriction is
6.25 kPa (0.06 bar; 1.0 psi) (25 in. H2O).
A clogged air cleaner element will
cause excessive intake restriction and a
reduced air supply to the engine.

5. Make a thorough inspection of the engine
compartment.

NOTE: Wipe all fittings, caps and plugs before performing
any maintenance to reduce the chance of system
contamination.
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CHANGING ENGINE OIL AND FILTER
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300-Series engine

NOTE: Change engine oil and filter for the first time after
100 hours maximum of operation, then every 500
hours thereafter. Change oil and filter at least
once a year.

1. Run engine approximately 5 minutes to warm up oil.
Shut engine off.

2. Open oil pan drain valve (A).

3. Drain crankcase oil from engine while warm.

4. Remove and discard oil filter element (B) using a
suitable filter wrench.

5. Remove oil filter packing and clean filter mounting pad.

IMPORTANT: Filtration of oils is critical to proper
lubrication. Always change filter
regularly. Use filters meeting John
Deere performance specifications.

6. Oil the new packing and install a new filter element.
Hand tighten element according to values printed on
filter element. If values are not provided, tighten
element approximately 3/4 — 1-1/4 turn after packing
contacts filter housing. DO NOT overtighten filter
element.

7. Close oil pan drain valve.

Continued on next page

30-1 112699

PN=47

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 158 of 1433



Maintenance/500 hours

DPSG,CD03523,29 –19–12JUL99–2/2

C
D

30
76

1
–U

N
–2

4S
E

P
99

F
D

00
00

47
–U

N
–1

3M
A

R
96

8. Fill engine crankcase with correct John Deere engine
oil through rocker arm cover opening (C); see DIESEL
ENGINE OIL.

To determine the correct oil fill quantity for your engine,
see “Engine Oil Quantities” in Specifications Section.

NOTE: Crankcase oil capacity may vary slightly.
ALWAYS fill crankcase to full mark or within
crosshatch on dipstick, whichever is present. DO
NOT overfill.

IMPORTANT: Immediately after completing any oil
change, crank engine for 30 seconds
without permitting engine to start. This
will help insure adequate lubrication to
engine components before engine
starts.

9. Start engine and run to check for possible leaks.

10. Stop engine and check oil level after 10 minutes. If
necessary, top up.
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REPLACING FUEL FILTER ELEMENT
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A—Retaining ring B—Filter element C—Drain plug D—Bleed plug

CAUTION: CAUTION: Escaping fluid under
pressure can penetrate the skin causing
serious injury. Relieve pressure before
disconnecting fuel or other lines. Tighten all
connections before applying pressure. Keep
hands and body away from pinholes and
nozzles which eject fluids under high
pressure. Use a piece of cardboard or paper
to search for leaks. Do not use your hand.

If any fluid is injected into the skin, it must
be surgically removed within a few hours by
a doctor familiar with this type injury or
gangrene may result. Doctors unfamiliar with
this type of injury may call the Deere &
Company Medical Department in Moline,
Illinois, or other knowledgeable medical
source.

1. Thoroughly clean fuel filter assembly and
surrounding area.

2. Loosen drain plug (C) and drain fuel into a suitable
container.

NOTE: Lifting up on retaining ring as it is rotated helps
to get it past raised locators.

3. Firmly grasp the retaining ring (A) and rotate it
clockwise 1/4 turn. Remove ring with filter element
(B).

IMPORTANT: Do not dump the old fuel into the
new filter element. This could cause
fuel injection problem.

A plug is provided with the new
element for plugging the used
element.

4. Inspect filter mounting base for cleanliness. Clean
as required.

NOTE: Raised locators on fuel filter canister must be
indexed properly with slots in mounting base
for correct installation.

5. Install new filter element dry onto mounting base.
Be sure element is properly indexed and firmly
seated on base. It may be necessary to rotate filter
for correct alignment.

6. Install retaining ring onto mounting base making
certain dust seal is in place on filter base. Hand
tighten ring (about 1/3 turn) until it “snaps” into the
detent. DO NOT overtighten retaining ring.

NOTE: The proper installation is indicated when a
"click" is heard and a release of the retaining
ring is felt.

7. Bleed the fuel system.
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CHECKING BELT (300-SERIES ENGINES)
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1. Inspect belt for cracks, fraying, or stretched out areas.
Replace as necessary.

2. Check belt tension using one of following methods:

a) Use of JDG529 Tension Gauge (A)

Belt tension—Specification

New belt 578—622 N (130—140 lb-force)..................................................
Used belt 378—423 N (85—94 lb-force)....................................................

NOTE: Belt is considered used after 10 minutes of
operation.

b) Use of tension tester (B) and straight edge (C)
A 89 N (20 lb) force applied halfway between pulleys
should deflect belt by 19 mm (0.75 in.).

3. If adjustment is necessary, loosen alternator nuts (D)
and (E). Pull alternator frame outward until belt is
correctly tensioned.

IMPORTANT: Do not pry against the alternator rear
frame. Do not tighten or loosen belts
while they are hot.

4. Tighten alternator bracket nuts firmly.

5. Run engine for 10 minutes then recheck belt tension.
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CHECKING BELT (POWERTECH ENGINES
WITH MANUAL TENSIONER)
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A—Belt gauge
B—Cap screw
C—Cap screw

Inspect belt for cracks, fraying, or stretched out areas.
Replace if necessary.

NOTE: Belt adjustment is measured using a gauge
stamped on the top edge of the alternator bracket.

1. Loosen cap screws (B) and (C).

2. Slide alternator in slot by hand to remove all excess
slack in belt.

IMPORTANT: Do not pry against alternator rear frame.

3. Using the gauge (A) on the alternator bracket, stretch
belt by prying outward on alternator front frame.
Stretch the belt 1 gauge unit for a used belt and 1.5
gauge units for a new belt.

4. Tighten cap screws (B) and (C).
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CLEANING CRANKCASE VENT TUBE

C
D

30
77

3
–U

N
–2

7A
U

G
99

If you operate the engine in dusty conditions, clean the
tube at shorter intervals.

1. Remove and clean crankcase vent tube (A).

2. Install the vent tube. Be sure the O-ring fits correctly in
the rocker arm cover bore for elbow adapter. Tighten
hose clamp securely.
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CHECKING AIR INTAKE SYSTEM
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IMPORTANT: The air intake system must not leak.
Any leak, no matter how small, may
result in engine failure due to
abrasive dirt and dust entering the
intake system.

1. Inspect all intake hoses (piping) for cracks. Replace
as necessary.

2. Check clamps on piping (A) which connect the air
filter, engine and, if present, turbocharger and
air-to-air radiator. Tighten clamps as necessary.

3. Test air restriction indicator (B) for proper operation.
Replace indicator as necessary.
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4. If engine has a rubber dust unloading valve (C),
inspect the valve on bottom of air filter for cracks or
plugging. Replace as necessary.

5. Service air filter as necessary.
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CHECKING AUTOMATIC BELT TENSIONER
(POWERTECH ENGINES)
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Belt drive systems equipped with automatic (spring) belt
tensioners cannot be adjusted or repaired. The automatic
belt tensioner is designed to maintain proper belt tension
over the life of the belt. If tensioner spring tension is not
within specification, replace tensioner assembly.

• Checking belt wear
The belt tensioner is designed to operate within the limit
of arm movement provided by the cast stops (A) and
(B) when correct belt length and geometry is used. If
the tensioner stop on swing arm (A) is hitting the fixed
stop (B), check mounting brackets (alternator, belt
tensioner, idler pulley, etc.) and the belt length. Replace
belt as needed (see REPLACING FAN AND
ALTERNATOR BELTS).

Continued on next page
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• Checking tensioner spring tension
A belt tension gauge will not give an accurate measure
of the belt tension when automatic spring tensioner is
used. Measure tensioner spring tension using a torque
wrench and procedure outlined below:
a. Release tension on belt using a breaker bar and

socket on tension arm. Remove belt from pulleys.
b. Release tension on tension arm and remove breaker

bar.
c. Put a mark (A) on swing arm of tensioner as shown.
d. Measure 21 mm (0.83 in.) from (A) and put a mark

(B) on tensioner mounting base.
e. Rotate the swing arm using a torque wrench until

marks (A) and (B) are aligned.
f. Record torque wrench measurement and compare

with specification below. Replace tensioner assembly
as required.

Spring—Specification

Force 18—22 N•m (13—16 lb-ft).................................................................

DPSG,CD03523,35 –19–13JUL99–1/4

CHECK AND ADJUST ENGINE VALVE
CLEARANCE (300-SERIES ENGINES)
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NOTE: Valve clearance must be adjusted after the first
500 hours of operation, then every 1000 hours
thereafter.

Adjust engine valve clearance as follows or have your
authorized servicing dealer or engine distributor adjust the
engine valve clearance.

1. Remove rocker arm cover and crankcase vent tube.

2. Using JDE83 or JDG820 Flywheel Turning Tool (A),
rotate engine flywheel in running direction (clockwise
viewed from water pump) until No.1 piston (front) has
reached top dead center (TDC) on compression stroke.
Insert timing pin JDE81-4 (B) into flywheel bore.
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3. Check and adjust valve clearance to specifications
according to following procedures.

Valve clearance (engine cold)—Specification

Intake 0.35 mm (0.014 in.)..........................................................................
Exhaust 0.45 mm (0.018 in.).......................................................................

NOTE: If rocker arm is equipped with adjusting screw and
lock nut (A), tighten lock nut to 27 N•m (20 lb-ft)
after adjusting valve clearance.

4. Reinstall rocker arm cover and crankcase vent tube.
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A—Front of engine
B—Exhaust valve
C—Intake valve
D—No.1 Piston at TDC compression stroke
E—No.1 Piston at TDC exhaust stroke

• 3-Cylinder Engine:

NOTE: Firing order is 1-2-3.

a. Lock No. 1 piston at TDC compression stroke (D).
b. Adjust valve clearance on No. 1 and 2 exhaust

valves and No.1 and 3 intake valves.
c. Rotate flywheel 360°. Lock No. 1 piston at TDC

exhaust stroke (E).
d. Adjust valve clearance on No. 3 exhaust valve and

No. 2 intake valve.
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A—Front of engine
B—No.1 Piston at TDC compression stroke
C—No.4 Piston at TDC compression stroke
E—Exhaust valve
I—Intake valve

• 4-Cylinder Engine:

NOTE: Firing order is 1-3-4-2.

a. Lock No. 1 piston at TDC compression stroke (B).
b. Adjust valve clearance on No. 1 and 3 exhaust

valves and No.1 and 2 intake valves.
c. Rotate flywheel 360°. Lock No. 4 piston at TDC

compression stroke (C).
d. Adjust valve clearance on No. 2 and 4 exhaust

valves and No. 3 and 4 intake valves.
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CHECK AND ADJUST ENGINE VALVE
CLEARANCE (POWERTECH ENGINE)
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Adjust engine valve clearance as follows or have your
authorized servicing dealer or engine distributor adjust the
engine valve clearance.

1. Remove rocker arm cover and crankcase vent tube.

2. Using JDE83 or JDG820 Flywheel Turning Tool (A),
rotate engine flywheel in running direction (clockwise
viewed from water pump) until No.1 piston (front) has
reached top dead center (TDC) on compression stroke.
Insert timing pin JDE81-4 (B) into flywheel bore.
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3. Check and adjust valve clearance to specifications
according to following procedures.

Valve clearance (engine cold)—Specification

Intake 0.35 mm (0.014 in.)..........................................................................
Exhaust 0.45 mm (0.018 in.).......................................................................

4. If valves need adjusting, loosen the lock nut on rocker
arm adjusting screw. Turn adjusting screw until feeler
gauge slips with a slight drag. Hold the adjusting screw
from turning with screwdriver and tighten lock nut to
27 N•m (20 lb-ft). Recheck clearance again after
tightening lock nut. Readjust clearance as necessary

5. Reinstall rocker arm cover and crankcase vent tube.

Continued on next page
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A—Front of engine
B—No.1 Piston at TDC compression stroke
C—No.4 Piston at TDC compression stroke
E—Exhaust valve
I—Intake valve

• 4-Cylinder Engine:

NOTE: Firing order is 1-3-4-2.

a. Lock No. 1 piston at TDC compression stroke (B).
b. Adjust valve clearance on No. 1 and 3 exhaust

valves and No.1 and 2 intake valves.
c. Rotate flywheel 360°. Lock No. 4 piston at TDC

compression stroke (C).
d. Adjust valve clearance on No. 2 and 4 exhaust

valves and No. 3 and 4 intake valves.
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A—Front of engine
B—No.1 Piston at TDC compression stroke
C—No.6 Piston at TDC compression stroke
E—Exhaust valve
I—Intake valve

• 6-Cylinder Engine:

NOTE: Firing order is 1-5-3-6-2-4.

a. Lock No. 1 piston at TDC compression stroke (B).
b. Adjust valve clearance on No. 1, 3, and 5 exhaust

valves and No. 1, 2, and 4 intake valves.
c. Rotate flywheel 360°. Lock No. 6 piston at TDC

compression stroke (C).
d. Adjust valve clearance on No. 2, 4, and 6 exhaust

valves and No. 3, 5, and 6 intake valves.
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CHECKING ENGINE SPEED
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NOTE: Most engines for generator set application
(1500 rpm for 50 Hz or 1800 rpm for 60 Hz) run
only at fast idle and therefore they do not have
slow idle.

Fast idle—Specification

50 Hz Generator set 1550—1580 rpm........................................................
60 Hz Generator set 1865—1890 rpm........................................................

NOTE: Fast idle is settled by the factory then the idle
adjusting screw (A) is sealed to prevent from
tampering. Fast idle adjustment can only be done
by an authorized fuel system agent.
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ADJUST SPEED DROOP GOVERNOR
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1. Warm engine to normal operating temperature.

2. Run engine at fast idle.

3. Apply full load.

4. If specified power cannot be obtained, turn screw (B)
to adjust droop until the requested power is reached.

NOTE: If surging exists upon removing the load, turn
screw (B) clockwise to eliminate.
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CHECKING CRANKSHAFT VIBRATION
DAMPER (6-CYLINDER ENGINE ONLY)
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1. Remove belts (shown removed).

2. Grasp vibration damper with both hands and attempt to
turn it in both directions. If rotation is felt, damper is
defective and should be replaced.

IMPORTANT: The vibration damper assembly is not
repairable and should be replaced every
4500 hours or 5 years, whichever
occurs first.

3. Check vibration damper radial runout by positioning a
dial indicator so probe contacts damper outer
circumference.

4. With engine at operating temperature, rotate crankshaft
using JDG820 or JDE83 Flywheel Turning Tool.

5. Note dial indicator reading. If runout exceeds
specifications given below, replace vibration damper.

Damper—Specification

Maximum radial runout 1.50 mm (0.060 in.)...............................................
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DRAIN AND FLUSH COOLING SYSTEM
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NOTE: Drain and flush cooling system every
2500 hours/3 years when John Deere
COOL-GARD coolant is used. Otherwise every
2000 hours/2 years.

CAUTION: Explosive release of fluids from
pressurized cooling system can cause serious
burns.

Shut off engine. Only remove filler cap when
cool enough to touch with bare hands. Slowly
loosen cap to first stop to relieve pressure
before removing completely.

1. Slowly open the radiator cap.

2. Remove engine block drain plug (A).

3. On POWERTech engines, remove oil cooler housing
drain plug (B).

4. Open radiator drain valve (C). Drain all coolant from
radiator.

5. Close all drain orifices after coolant has drained.

6. Fill the cooling system with clean water. Run engine
until water passes through the thermostat to stir up
possible rust or sediment.

7. Stop engine and immediately drain the water from
system before rust and sediment settle.

8. After draining water, close all drain orifices and fill the
cooling system with clean water and TY15979 John
Deere Heavy Duty Cooling System Cleaner or
equivalent cleaner. Follow manufacturer’s directions on
label.

9. After cleaning the cooling system, drain cleaner and fill
with water to flush the system. Run engine until water
passes through the thermostat, then drain out flushing
water.
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10. Check cooling system hoses for proper condition.
Replace as necessary.

11. Close all drain orifices and fill the cooling system with
specified coolant (see DIESEL ENGINE COOLANT).

Cooling system capacity—Specification

CD3029DF128 14.5 L (15.5 qt)...................................................................
CD4039DF008 16.5 L (17.5 qt)...................................................................
CD4039TF008 16.5 L (17.5 qt)...................................................................
CD4045DF158 20 L (21 qt).........................................................................
CD4045HF158 25 L (26.5 qt)......................................................................
CD4045TF158 25 L (26.5 qt)......................................................................
CD4045TF258 25 L (26.5 qt)......................................................................
CD6068HF158 29 L (30.5 qt)......................................................................
CD6068TF158 26 L (27.5 qt)......................................................................
CD6068TF258 26 L (27.5 qt)......................................................................

DPSG,CD03523,41 –19–13JUL99–3/3

C
D

30
64

3
–U

N
–0

4M
A

Y
98

12. When refilling cooling system, loosen temperature
sensor (B) or plug at the rear of cylinder head to
allow air to escape.

13. Run engine until it reaches operating temperature
then check coolant level and entire cooling system for
leaks.
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ADDITIONAL SERVICE INFORMATION
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This manual does not allow a complete repair of your
engine. If you want want more detailled service
information the following publications are available from
your regular parts channel.

• PC2451 — Parts Catalog
• CTM3274 — Component Technical Manual for

300-Series engines (English)
• CTM104 — Component Technical Manual for

POWERTech engines (English)
• CTM67 — Component Technical Manual for OEM

Engine accessories (English only)
• CTM77 — Component Technical Manual for Alternators

and Starter Motors (English only)
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DO NOT MODIFY FUEL SYSTEM
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IMPORTANT: Modification or alteration of the
injection pump, the injection pump
timing, or the fuel injectors in ways not
recommended by the manufacturer will
terminate the warranty obligation to the
purchaser.

Do not attempt to service injection
pump or fuel injectors yourself. Special
training and special tools are required
(see your authorized servicing dealer or
engine distributor).
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CLEAN OR REPLACE AIR FILTER
(ONE-PIECE)
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Clean air filter when restriction indicator (A) is red. Air
filter can be cleaned up to six times. Thereafter, or at
least once a year, it must be replaced.

Proceed as follows:

1. Thoroughly clean all dirt around air filter area.

2. Loosen clamp (B) then remove air filter.

IMPORTANT: Never reinstall an air filter which shows
evidence of bad condition (punched,
dented...) allowing no filtered air to
enter the engine.

3. Clean air filter with compressed air working from
“clean” to “dirty” side.

NOTE: Compressed air must not exceed 600 kPa (6 bar;
88 psi).

4. Mark air filter to keep track of each cleaning operation.

5. Fully depress air restriction indicator reset button and
release to reset indicator.

6. Check air system entirely for proper condition (see
CHECKING AIR INTAKE SYSTEM).
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CLEAN OR REPLACE AIR FILTER ELEMENT
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A—Primary element C—Air restriction indicator
B—Secondary (safety) D—Wing nut

element

Clean air filter when restriction indicator (C) is red.
Replace both primary (A) and secondary (B) filter
elements every 6 primary element cleaning or at least
once a year.

Proceed as follows:

1. Thoroughly clean all dirt around air filter area.

2. Remove wing nut (D) and remove primary element
(A) from canister.

IMPORTANT: Do not attempt to clean the
secondary (safety) element (B). It
must be only replaced as
recommended.

3. Thoroughly clean all dirt from inside canister.

IMPORTANT: If primary element shows evidence
of bad condition (punched,

dented...), replace both the primary
and the secondary elements.

4. Clean primary element with compressed air working
from “clean” to “dirty” side.

NOTE: Compressed air must not exceed 600 kPa
(6 bar; 88 psi).

5. Mark air filter to keep track of each cleaning
operation.

6. Fully depress air restriction indicator reset button
and release to reset indicator.

7. Check air system entirely for proper condition (see
CHECKING AIR INTAKE SYSTEM).
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REPLACING FAN AND ALTERNATOR BELT
(POWERTECH ENGINES)
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Installation on 4 cyl. engines
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Installation on 6 cyl. engines

ALT—Alternator
CP—Crankshaft Pulley
FD—Fan Drive
I—Idler Pulley
T—Tensioner
WP—Water Pump

NOTE: Refer to CHECKING BELT TENSIONER SPRING
TENSION AND BELT WEAR for additional
information on the belt tensioner.

1. Inspect belts for cracks, fraying, or stretched out areas.
Replace if necessary.

2. On engines with automatic belt tensioner, release
tension on belt using a breaker bar and socket on
tension arm.

On engines with manual tensioner, loosen cap screws
holding the alternator.

3. Remove poly-vee belt from pulleys and discard belt.

4. Install new belt, making sure belt is correctly seated in
all pulley grooves. Refer to belt routing at right for your
application.

5. Apply tension to belt (see CHECKING BELT).

6. Start engine and check belt alignment.
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CHECKING FUEL FILTER
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Periodically the fuel filter should be checked for water or
debris.

IMPORTANT: Drain water into a suitable container
and dispose of properly.

1. Loosen drain plug (B) at bottom of fuel filter two or
three turns.

2. Loosen air bleed plug two full turns (A) on fuel filter
base and drain water from bottom until fuel starts to
drain out.

3. When fuel starts to drain out, tighten drain plug
securely.

4. After draining water from the fuel filter, the filter must
be primed by bleeding all air from the fuel system.
Operate primer lever of the fuel supply pump (C) until
fuel flow is free from air bubbles.

5. Tighten bleed plug securely, continue operating hand
primer until pumping action is not felt. Push hand
primer inward (toward engine) as far as it will go.

If the fuel system needs further bleeding of air, see
BLEEDING THE FUEL SYSTEM.
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BLEEDING THE FUEL SYSTEM
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CAUTION: Escaping fluid under pressure can
penetrate the skin causing serious injury.
Relieve pressure before disconnecting fuel or
other lines. Tighten all connections before
applying pressure. Keep hands and body away
from pinholes and nozzles which eject fluids
under high pressure. Use a piece of cardboard
or paper to search for leaks. Do not use your
hand.

If ANY fluid is injected into the skin, it must be
surgically removed within a few hours by a
doctor familiar with this type injury or gangrene
may result. Doctors unfamiliar with this type of
injury may call the Deere & Company Medical
Department in Moline, Illinois, or other
knowledgeable medical source.

Whenever the fuel system has been opened up for
service (lines disconnected or filters removed), it will be
necessary to bleed air from the system.

1. Loosen the air bleed screw (A) two full turns by hand
on fuel filter base.

2. Operate supply pump primer lever (B) until fuel flow is
free from air bubbles.

3. Tighten bleed plug securely, continue operating hand
primer until pumping action is not felt. Push hand
primer inward (toward engine) as far as it will go.

4. Start engine and check for leaks.

If engine will not start, it may be necessary to bleed air
from fuel system at fuel injection pump or injection
nozzles as explained next.

Continued on next page
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• At Fuel Injection Pump:
a. Slightly loosen fuel return line connector (C) at fuel

injection pump.
b. Operate fuel supply pump primer lever until fuel,

without air bubbles, flows from fuel return line
connection.

c. Tighten return line connector to 16 N•m (12 lb-ft).
d. Leave hand primer in the inward position toward

cylinder block.

• At Fuel Injection Nozzles:
a. Using two open-end wrenches, loosen fuel line

connection at injection nozzle.
b. Crank engine over with starting motor (but do not

start engine), until fuel free from bubbles flows out of
loosened connection. Retighten connection to
27 N•m (20 lb-ft).

c. Repeat procedure for remaining injection nozzles (if
necessary) until all air has been removed from fuel
system.

If engine still will not start, see your authorized servicing
dealer or engine distributor.
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Troubleshooting
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ENGINE TROUBLESHOOTING

Symptom Problem Solution

Engine cranks but will not start Incorrect starting procedure. Verify correct starting procedure.

No fuel. Check fuel in tank and manual
shut-off valve.

Exhaust restricted. Check and correct exhaust
restriction.

Fuel filter plugged or full of water. Replace fuel filter or drain water
from filter.

Injection pump not getting fuel or air Check fuel flow at supply pump or
in fuel system. bleed fuel system.

Faulty injection pump or nozzles. Consult authorized diesel repair
station for repair or replacement.

Engine hard to start or will not Engine starting under load. Remove load.
start

Improper starting procedure. Review starting procedure.

No fuel. Check fuel tank.

Air in fuel line. Bleed fuel line.

Cold weather. Use cold weather starting aids.

Slow starter speed. See “Starter Cranks Slowly”.

Crankcase oil too heavy. Use oil of correct viscosity.

Improper type of fuel. Consult fuel supplier; use proper
type fuel for operating conditions.

Water, dirt or air in fuel system. Drain, flush, fill and bleed system.

Clogged fuel filter. Replace filter element.

Dirty or faulty injection nozzles. Have authorized servicing dealer or
engine distributor check injectors.
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DPSG,CD03523,49 –19–10AUG99–2/5

Symptom Problem Solution

Injection pump shut-off not reset. Turn key switch to “OFF” then to
“ON”.

Engine knocks Low engine oil level. Add oil to engine crankcase.

Injection pump out of time. See your authorized servicing dealer
or engine distributor.

Low coolant temperature. Remove and check thermostat.

Engine overheating. See “Engine Overheats”.

Engine runs irregularly or stalls Low coolant temperature. Remove and check thermostat.
frequently

Clogged fuel filter. Replace fuel filter element.

Water, dirt or air in fuel system. Drain, flush, fill and bleed system.

Dirty or faulty injection nozzles. Have authorized servicing dealer or
engine distributor check injectors.

Below normal engine Defective thermostat. Remove and check thermostat.
temperature

Defective temperature gauge or Check gauge, sender and
sender. connections.

Lack of power Engine overloaded. Reduce load.

Intake air restriction. Service air cleaner.

Clogged fuel filter. Replace filter element.

Improper type of fuel. Use proper fuel.

Overheated engine. See “Engine Overheats”.

Below normal engine temperature. Remove and check thermostat.

Improper valve clearance. See your authorized servicing dealer
or engine distributor.

Dirty or faulty injection nozzles. Have authorized servicing dealer or
engine distributor check injectors.
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Symptom Problem Solution

Injection pump out of time. See your authorized servicing dealer
or engine distributor.

Turbocharger not functioning. See your authorized servicing dealer
or engine distributor.

Leaking exhaust manifold gasket. See your authorized servicing dealer
or engine distributor.

Defective aneroid control line. See your authorized servicing dealer
or engine distributor.

Restricted fuel hose. Clean or replace fuel hose.

Low fast idle speed. See your authorized servicing dealer
or engine distributor.

Low oil pressure Low oil level. Add oil.

Improper type of oil. Drain and fill crankcase with oil of
proper viscosity and quality.

High oil consumption Crankcase oil too light. Use oil of correct viscosity.

Oil leaks. Check for leaks in lines, gaskets,
and drain plug.

Restricted crankcase vent tube. Clean vent tube.

Defective turbocharger. See your authorized servicing dealer
or engine distributor.

Engine emits white smoke Improper type of fuel. Use proper fuel.

Low engine temperature. Warm up engine to normal operating
temperature.

Defective thermostat. Remove and check thermostat.

Defective injection nozzles. See your authorized servicing dealer
or engine distributor.

Engine out of time. See your authorized servicing dealer
or engine distributor.
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Symptom Problem Solution

Engine emits black or grey Improper type of fuel. Use proper fuel.
exhaust smoke

Clogged or dirty air cleaner. Service air cleaner.

Engine overloaded. Reduce load.

Injection nozzles dirty. See your authorized servicing dealer
or engine distributor.

Engine out of time. See your authorized servicing dealer
or engine distributor.

Turbocharger not functioning. See your authorized servicing dealer
or engine distributor.

Engine overheats Engine overloaded. Reduce load.

Low coolant level. Fill radiator to proper level, check
radiator and hoses for loose
connections or leaks.

Faulty radiator cap. Have serviceman check.

Stretched poly-vee belt or defective Check automatic belt tensioner and
belt tensioner. check belts for stretching. Replace

as required.

Low engine oil level. Check oil level. Add oil as required.

Cooling system needs flushing. Flush cooling system.

Defective thermostat. Remove and check thermostat.

Defective temperature gauge or Check coolant temperature with
sender. thermometer and replace, if

necessary.

Incorrect grade of fuel. Use correct grade of fuel.

High fuel consumption Improper type of fuel. Use proper type of fuel.

Clogged or dirty air cleaner. Service air cleaner.
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Symptom Problem Solution

Engine overloaded. Reduce load.

Improper valve clearance. See your authorized servicing dealer
or engine distributor.

Injection nozzles dirty. See your authorized servicing dealer
or engine distributor.

Engine out of time. See your authorized servicing dealer
or engine distributor.

Defective turbocharger. See your authorized servicing dealer
or engine distributor.

Low engine temperature. Check thermostat.
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ELECTRICAL TROUBLESHOOTING

Symptom Problem Solution

Undercharged system Excessive electrical load from added Remove accessories or install higher
accessories. output alternator.

Excessive engine idling. Increase engine rpm when heavy
electrical load is used.

Poor electrical connections on Inspect and clean as necessary.
battery, ground strap, starter or
alternator.

Defective battery. Test battery.

Defective alternator. Test charging system.

Battery uses too much water Cracked battery case. Check for moisture and replace as
necessary.

Defective battery. Test battery.

Battery charging rate too high. Test charging system.

Battery will not charge Loose or corroded connections. Clean and tighten connections.

Sulfated or worn-out battery. See your authorized servicing dealer
or engine distributor.

Stretched poly-vee belt or defective Adjust belt tension or replace belts.
belt tensioner.

Starter will not crank Engine under load Remove load

Loose or corroded connections. Clean and tighten loose connections.

Low battery output voltage. See your authorized servicing dealer
or engine distributor.

Faulty start circuit relay. See your authorized servicing dealer
or engine distributor.

Blown fuse. Replace fuse.
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Symptom Problem Solution

Starter cranks slowly Low battery output. See your authorized servicing dealer
or engine distributor.

Crankcase oil too heavy. Use proper viscosity oil.

Loose or corroded connections. Clean and tighten loose connections.

Entire electrical system Faulty battery connection. Clean and tighten connections.

Sulfated or worn-out battery. See your authorized servicing dealer
or engine distributor.

Blown fuse. Replace fuse.
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ENGINE STORAGE GUIDELINES

1. John Deere engines can be stored outside for up to
three (3) months with no long term preparation IF
COVERED BY WATERPROOF COVERING.

2. John Deere engines can be stored in a standard
overseas shipping container for up to three (3)
months with no long term preparation.

3. John Deere engines can be stored inside,
warehoused, for up to six (6) months with no long
term preparation.

4. John Deere engines expected to be stored more
than six (6) months, long term storage preparation

MUST BE taken. (See PREPARING ENGINE FOR
LONG TERM STORAGE).

5. For John Deere engines not yet installed in
machines, run a line from a container of AR41937
Nucle Oil (from AR41785 Engine Storage Kit) to the
fuel transfer pump intake, and another line from the
fuel return manifold to the tank, so that Nucle Oil is
circulated through the injection system during
cranking.

DPSG,CD03523,52 –19–10AUG99–1/1

USE AR41785 ENGINE STORAGE KIT

T
85

45
2

–U
N

–0
6D

E
C

88

See your John Deere servicing dealer or engine distributor
for an AR41785 Engine Storage Kit. Closely follow
instructions provided with this kit.

IMPORTANT: Inhibitors can easily change to gas.
Seal or tape each opening immediately
after adding inhibitor.
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PREPARING ENGINE FOR LONG TERM STORAGE

The following storage preparations are good for long
term engine storage up to one year. After that, the
engine should be started, warmed up, and retreated
for an extended storage period.

IMPORTANT: Any time your engine will not be
used for over six (6) months, the
following recommendations for
storing it and removing it from
storage will help to minimize
corrosion and deterioration. Use the
AR41785 Engine Storage Kit. Follow
recommended service procedure
included with storage kit.

1. Change engine oil and replace filter. Used oil will
not give adequate protection. (See CHANGING
ENGINE OIL AND FILTER).

2. Service air cleaner. (See CLEAN OR REPLACE
AIR FILTER).

3. Draining and flushing of cooling system is not
necessary if engine is to be stored only for several
months. However, for extended storage periods of a
year or longer, it is recommended that the cooling
system be drained, flushed, and refilled. Refill with
appropriate coolant. (See DIESEL ENGINE
COOLANT).

4. Drain fuel tank and add 30 ml (1 oz) of inhibitor to
the fuel tank for each 15 L (4 U.S. gal) of tank
capacity. Completely drain fuel filter and close fuel
valve, if equipped.

5. Add 30 ml (1 oz) of inhibitor to the engine
crankcase for each 0.95 L (1 qt) of crankcase oil.

6. Disconnect air intake piping from the manifold. Pour
90 ml (3 oz) of inhibitor into intake system and
reconnect the piping.

7. Crank the engine several revolutions with starter
(do not allow the engine to start).

8. Remove fan/alternator belt, if desired.

9. Remove and clean battery. Store them in a cool,
dry place and keep them fully charged.

10. Clean the exterior of the engine with salt-free
water and touchup any scratched or chipped
painted surfaces with a good quality paint.

11. Coat all exposed (machined) metal surfaces with
grease or corrosion inhibitor if not feasible to paint.

12. Seal all openings on engine with plastic bags and
tape supplied in storage kit. Follow instructions
supplied in kit.

13. Store the engine in a dry protected place. If
engine must be stored outside, cover it with a
waterproof canvas or other suitable protective
material and use a strong waterproof tape.

60-2 112699
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Storage

DPSG,CD03523,54 –19–10AUG99–1/1

REMOVING ENGINE FROM LONG TERM STORAGE

Refer to the appropriate section for detailed services
listed below or have your authorized servicing dealer
or engine distributor perform services that you may not
be familiar with.

1. Remove all protective coverings from engine.
Unseal all openings in engine and remove covering
from electrical systems.

2. Remove the battery from storage. Install battery
(fully charged) and connect the terminals.

3. Install fan/alternator belt if removed.

4. Fill fuel tank.

5. Perform all appropriate prestarting checks. (See
DAILY PRESTARTING CHECKS).

IMPORTANT: DO NOT operate starter more than
30 seconds at a time. Wait at least 2
minutes for starter to cool before
trying again.

6. Crank engine for 20 seconds with starter (do not
allow the engine to start). Wait 2 minutes and crank
engine an additional 20 seconds to assure bearing
surfaces are adequately lubricated.

7. Start engine and run at no load for several minutes.
Warm up carefully and check all gauges before
placing engine under load.

8. On the first day of operation after storage, check
overall engine for leaks and check all gauges for
correct operation.
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Specifications

DPSG,CD03523,55 –19–10AUG99–1/3

GENERAL ENGINE SPECIFICATIONS

ITEM UNIT OF MEASURE 3029DF128 4039DF008 4039TF008

Number of Cylinders 3 4 4

Fuel Diesel Diesel Diesel

Bore mm 106.5 106.5 106.5

Stroke mm 110 110 110

Displacement L 2.9 3.9 3.9

Compression Ratio 17.8:1 17.8:1 17.8:1

POWERa @ kW (hp) 26 (35) 35 (48) 55 (75)
1500 rpm (Prime)

POWERa @ kW (hp) 30 (41) 38 (52) 61 (83)
1500 rpm (Standby)

POWERa @ kW (hp) 30 (41) 41 (56) 67 (91)
1800 rpm (Prime)

POWERa @ kW (hp) 34 (46) 47 (64) 73 (99)
1800 rpm (Standby)

Width (overall) mm 582 588 588

Length (overall) mm 888 1016 1016

Height (overall) mm 931 960 979

Weight (dry)b kg 345 410 455

Engine oil quantity L 6 12 12

Engine coolant L 14.5 16.5 16.5
quantity

aWith Fan
bApproximate

Continued on next page
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Specifications

DPSG,CD03523,55 –19–10AUG99–2/3

ITEM UNIT OF MEASURE 4045HF158 4045TF158 4045TF258 4045DF158

Number of Cylinders 4 4 4 4

Fuel Diesel Diesel Diesel Diesel

Bore mm 106.5 106.5 106.5 106.5

Stroke mm 127 127 127 127

Displacement L 4.5 4.5 4.5 4.5

Compression Ratio 17.0:1 17.0:1 17.0:1 17.6:1

POWERa @ kW (hp) 88 (120) 61 (83) 72 (98) 41 (56)
1500 rpm (Prime)

POWERa @ kW (hp) 96 (131) 68 (92) 80 (109) 42 (57)
1500 rpm (Standby)

POWERa @ kW (hp) 108 (147) 72 (98) 80 (109) 48 (65)
1800 rpm (Prime)

POWERa @ kW (hp) 120 (163) 79 (107) 88 (120) 51 (69)
1800 rpm (Standby)

Width (overall) mm 798 668 668 668

Length (overall) mm 1356 1219 1219 1219

Height (overall) mm 1136 1010 1010 1010

Weight (dry)b kg 446 436 436 391

Engine oil quantity L 12 12 12 8

Engine coolant L 25 25 25 20
quantity

aWith Fan
bApproximate

Continued on next page
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Specifications

DPSG,CD03523,55 –19–10AUG99–3/3

ITEM UNIT OF 6068HF158 6068TF158 6068TF258
MEASURE

Number of Cylinders 6 6 6

Fuel Diesel Diesel Diesel

Bore mm 106.5 106.5 106.5

Stroke mm 127 127 127

Displacement L 6.8 6.8 6.8

Compression Ratio 17.0:1 17.0:1 17.0:1

POWERa @ 1500 rpm kW (hp) 134 (182) 92 (125) 105 (143)
(Prime)

POWERa @ 1500 rpm kW (hp) 148 (201) 101 (137) 116 (158)
(Standby)

POWERa @ 1800 rpm kW (hp) 164 (223) 108 (147) 124 (169)
(Prime)

POWERa @1800 rpm kW (hp) 187 (254) 119 (162) 137 (186)
(Standby)

Width (overall) mm 798 668 668

Length (overall) mm 1476 1383 1383

Height (overall) mm 1136 1032 1032

Weight (dry)b kg 613 593 593

Engine oil quantity L 19.5 19.5 19.5

Engine coolant L 29 26 26
quantity

aWith Fan
bApproximate
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Specifications

DX,TORQ1 –19–20JUL94–1/1

UNIFIED INCH BOLT AND CAP SCREW TORQUE VALUES

T
S

16
56

–1
9–
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A

P
R

97
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Specifications

DX,TORQ2 –19–20JUL94–1/1

METRIC BOLT AND CAP SCREW TORQUE VALUES

T
S

16
57

–1
9–

02
A

P
R

97
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Index
Page Page

A Fuel system
Bleeding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50-6

FuelAir filter
Diesel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-1Clean or replace (one-piece). . . . . . . . . . . . . . 50-2
Handling and storing . . . . . . . . . . . . . . . . . . . . 10-1Clean or replace element . . . . . . . . . . . . . . . . 50-3

Air intake system
Checking. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35-1

I

B Identification views, . . . . . . . . . . . . . . . . . . . . . . 01-1
Inch torque values . . . . . . . . . . . . . . . . . . . . . . . 65-4

Belt
Check automatic tensioner . . . . . . . . . . . . . . . 35-2
Check tension . . . . . . . . . . . . . . . . . . . . . . . . . 30-4
Replace (POWERTech) . . . . . . . . . . . . . . . . . 50-4 L

Break-in engine oil . . . . . . . . . . . . . . . . . . . . . . . 10-2

Lubricant
Mixing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-4
Storage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-3C

Coolant
Diesel engine . . . . . . . . . . . . . . . . . . . . . . . . . 10-4 M
Drain and flush cooling system . . . . . . . . . . . . 45-1
Warm temperature climates . . . . . . . . . . . . . . 10-5 Maintenance records . . . . . . . . . . . . . . . . . . . . . 02-1

Crankcase vent tube Maintenance
Cleaning . . . . . . . . . . . . . . . . . . . . . . . . .03-1, 35-1 1000 hours/1 year

Check and adjust valve clearance
(300-Series) . . . . . . . . . . . . . . . . . . . . . . . 35-3

Checking air intake system . . . . . . . . . . . . . 35-1D
Checking automatic belt tensioner

(POWERTech) . . . . . . . . . . . . . . . . . . . . . 35-2Damper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40-4
Cleaning crankcase vent tube . . . . . . .03-1, 35-1Diesel engine oil. . . . . . . . . . . . . . . . . . . . . . . . . 10-3

2000 hours/2 yearsDiesel fuel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-1
Adjust speed droop governor. . . . . . . . . . . . 40-3
Adjust valve clearance (POWERTech) . . . . 40-1
Check engine speed . . . . . . . . . . . . . . . . . . 40-3
Damper check . . . . . . . . . . . . . . . . . . . . . . . 40-4E

2500 hours/3 years
Drain and flush cooling system . . . . . . . . . . 45-1Engine oil

50 hours/2 weeksBreak-In . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-2
Checking fuel filter . . . . . . . . . . . . . . . . . . . . 50-5Diesel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-3

500 hoursDraining . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30-1
Changing engine oil and filter . . . . . . . . . . . 30-1Engine speed . . . . . . . . . . . . . . . . . . . . . . . . . . . 40-3
Checking belt. . . . . . . . . . . . . . . . . . . . . . . . 30-4
Replace fuel filter. . . . . . . . . . . . . . . . . . . . . 30-3

As required
F Additional service information . . . . . . . . . . . 50-1

Clean or replace air filter (one-piece). . . . . . 50-2
Clean or replace air filter element . . . . . . . . 50-3Fuel filter

Replacement. . . . . . . . . . . . . . . . . . . . . . . . . . 30-3 Do not modify fuel system . . . . . . . . . . . . . . 50-1
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Index

Page Page

Replace fan and alternator belts V
(POWERTech) . . . . . . . . . . . . . . . . . . . . . 50-4

Daily or every 10 hours. . . . . . . . . . . . . . . . . . 25-1 Valve clearance
Adjust (300-Series) . . . . . . . . . . . . . . . . . . . . . 35-3Observe service intervals . . . . . . . . . . . . . . . . 20-1

Use correct fuel, lubricant and coolant . . . . . . 20-1 Adjust (POWERTech) . . . . . . . . . . . . . . . . . . . 40-1
Metric torque values . . . . . . . . . . . . . . . . . . . . . . 65-5
Mixing lubricants. . . . . . . . . . . . . . . . . . . . . . . . . 10-4

O

Operating the engine
Break-in period . . . . . . . . . . . . . . . . . . . . . . . . 15-1
Engine operation. . . . . . . . . . . . . . . . . . . . . . . 15-4
Standby power units . . . . . . . . . . . . . . . . . . . . 15-4
Starting the engine . . . . . . . . . . . . . . . . . . . . . 15-1
Stopping the engine . . . . . . . . . . . . . . . . . . . . 15-5
Using a booster battery or charger . . . . . . . . . 15-3

R

Record keeping
Engine option codes . . . . . . . . . . . . . . . . . . . . 03-3
Engine serial number plate . . . . . . . . . . . . . . . 03-1
POWERTech medallion . . . . . . . . . . . . . . . . . 03-1
Record engine serial number . . . . . . . . . . . . . 03-2
Record fuel injection pump model number . . . 03-5

S

Specifications
Engine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65-1

Storage
Engine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60-1

Storing fuel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-1
Storing lubricants . . . . . . . . . . . . . . . . . . . . . . . . 10-3

T

Torque values
Inch. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65-4
Metric . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65-5

Troubleshooting
Electrical . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55-6
Engine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55-1
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1A2
POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED

PRIMARY PICTORIAL INDEX
INDEX PRINCIPAL
HAUPTINDEX
INDICE PRINCIPALE
INDICE DE MATERIAS
HUVUDFORTECKNING
CDP45059       -UN-13NOV01

1100 - 1B12
1200 - 1B18
1300 - 1C2
1400 - 1C10
1500 - 1C16
1600 - 1D3
1600 - 1D4
1700 - 1F14
1800 - 1G2
1900 - 1H8
2000 - 1H19
2100 - 1I2
2200 - 1I9
2300 - 1I15
2400 - 1I20
2500 - 1J3
2600 - 1J15
2700 - 1J19
2800 - 1K10
2900 - 1K20
3000 - 2B12
3100 - 2C7
3500 - 2D2
3600 - 2D14
3600 - 2D15
3700 - 2E2
3900 - 2E8
4000 - 2E11
4000 - 2E12
4300 - 2E20
4400 - 2F9
4400 - 2F10
4500 - 2G2
4600 - 2G7
4700 - 2G21
4800 - 2H7
4900 - 2I3
5000 - 2I10
5100 - 2I16
5600 - 2J3
5700 - 2J9
5900 - 2J14
5900 - 2J15
6200 - 2K4
6200 - 2K5
6400 - 2K11
6500 - 2K20
6600 - 3B12
6800 - 3B21
7500 - 3C2
7600 - 3C6
8600 - 3C12
8700 - 3C19
8800 - 3D2
9700 - 3D10

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 10-A01
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Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 211 of 1433



1A3
POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED

PRIMARY PICTORIAL INDEX
INDEX PRINCIPAL
HAUPTINDEX
INDICE PRINCIPALE
INDICE DE MATERIAS
HUVUDFORTECKNING
CDP45060       -UN-13NOV01

1100 - 1B12
1200 - 1B18
1300 - 1C2
1400 - 1C10
1500 - 1C16
1600 - 1D3
1600 - 1D4
1700 - 1F14
1800 - 1G2
1900 - 1H8
2000 - 1H19
2100 - 1I2
2200 - 1I9
2300 - 1I15
2400 - 1I20
2500 - 1J3
2600 - 1J15
2700 - 1J19
2800 - 1K10
2900 - 1K20
3000 - 2B12
3100 - 2C7
3500 - 2D2
3600 - 2D14
3600 - 2D15
3700 - 2E2
3900 - 2E8
4000 - 2E11
4000 - 2E12
4300 - 2E20
4400 - 2F9
4400 - 2F10
4500 - 2G2
4600 - 2G7
4700 - 2G21
4800 - 2H7
4900 - 2I3
5000 - 2I10
5100 - 2I16
5600 - 2J3
5700 - 2J9
5900 - 2J14
5900 - 2J15
6200 - 2K4
6200 - 2K5
6400 - 2K11
6500 - 2K20
6600 - 3B12
6800 - 3B21
7500 - 3C2
7600 - 3C6
8600 - 3C12
8700 - 3C19
8800 - 3D2
9700 - 3D10

10-A02 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
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1A4
POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED

PRIMARY PICTORIAL INDEX
INDEX PRINCIPAL
 HAUPTINDEX
INDICE PRINCIPALE
 INDICE DE MATERIAS
HUVUDFORTECKNING
CDP45061       -UN-13NOV01

1100 - 1B12
1200 - 1B18
1300 - 1C2
1400 - 1C10
1500 - 1C16
1600 - 1D3
1600 - 1D4
1700 - 1F14
1800 - 1G2
1900 - 1H8
2000 - 1H19
2100 - 1I2
2200 - 1I9
2300 - 1I15
2400 - 1I20
2500 - 1J3
2600 - 1J15
2700 - 1J19
2800 - 1K10
2900 - 1K20
3000 - 2B12
3100 - 2C7
3500 - 2D2
3600 - 2D14
3600 - 2D15
3700 - 2E2
3900 - 2E8
4000 - 2E11
4000 - 2E12
4300 - 2E20
4400 - 2F9
4400 - 2F10
4500 - 2G2
4600 - 2G7
4700 - 2G21
4800 - 2H7
4900 - 2I3
5000 - 2I10
5100 - 2I16
5600 - 2J3
5700 - 2J9
5900 - 2J14
5900 - 2J15
6200 - 2K4
6200 - 2K5
6400 - 2K11
6500 - 2K20
6600 - 3B12
6800 - 3B21
7500 - 3C2
7600 - 3C6
8600 - 3C12
8700 - 3C19
8800 - 3D2
9700 - 3D10

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 10-A03
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1A5
POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED

PRIMARY PICTORIAL INDEX
 INDEX PRINCIPAL
 HAUPTINDEX
INDICE PRINCIPALE
 INDICE DE MATERIAS
HUVUDFORTECKNING
CD42786        -UN-22FEB99

1100 - 1B12
1200 - 1B18
1300 - 1C2
1400 - 1C10
1500 - 1C16
1600 - 1D3
1600 - 1D4
1700 - 1F14
1800 - 1G2
1900 - 1H8
2000 - 1H19
2100 - 1I2
2200 - 1I9
2300 - 1I15
2400 - 1I20
2500 - 1J3
2600 - 1J15
2700 - 1J19
2800 - 1K10
2900 - 1K20
3000 - 2B12
3100 - 2C7
3500 - 2D2
3600 - 2D14
3600 - 2D15
3700 - 2E2
3900 - 2E8
4000 - 2E11
4000 - 2E12
4300 - 2E20
4400 - 2F9
4400 - 2F10
4500 - 2G2
4600 - 2G7
4700 - 2G21
4800 - 2H7
4900 - 2I3
5000 - 2I10
5100 - 2I16
5600 - 2J3
5700 - 2J9
5900 - 2J14
5900 - 2J15
6200 - 2K4
6200 - 2K5
6400 - 2K11
6500 - 2K20
6600 - 3B12
6800 - 3B21
7500 - 3C2
7600 - 3C6
8600 - 3C12
8700 - 3C19
8800 - 3D2
9700 - 3D10

10-A04 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
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1A6
POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED

PRIMARY PICTORIAL INDEX
 INDEX PRINCIPAL
HAUPTINDEX
INDICE PRINCIPALE
 INDICE DE MATERIAS
HUVUDFORTECKNING
CD42787A       -UN-05JUL01

1100 - 1B12
1200 - 1B18
1300 - 1C2
1400 - 1C10
1500 - 1C16
1600 - 1D3
1600 - 1D4
1700 - 1F14
1800 - 1G2
1900 - 1H8
2000 - 1H19
2100 - 1I2
2200 - 1I9
2300 - 1I15
2400 - 1I20
2500 - 1J3
2600 - 1J15
2700 - 1J19
2800 - 1K10
2900 - 1K20
3000 - 2B12
3100 - 2C7
3500 - 2D2
3600 - 2D14
3600 - 2D15
3700 - 2E2
3900 - 2E8
4000 - 2E11
4000 - 2E12
4300 - 2E20
4400 - 2F9
4400 - 2F10
4500 - 2G2
4600 - 2G7
4700 - 2G21
4800 - 2H7
4900 - 2I3
5000 - 2I10
5100 - 2I16
5600 - 2J3
5700 - 2J9
5900 - 2J14
5900 - 2J15
6200 - 2K4
6200 - 2K5
6400 - 2K11
6500 - 2K20
6600 - 3B12
6800 - 3B21
7500 - 3C2
7600 - 3C6
8600 - 3C12
8700 - 3C19
8800 - 3D2
9700 - 3D10

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 10-A05
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1A7
POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED

GUIDELINES (WITH ORDERABLE OPTION CODES)
GUIDE D’UTILISATION (AVEC CODES OPTIONS COMMANDABLES)

GEBRAUCHSANWEISUNG (MIT BESTELLBARE ZUSATZAUSREUSTUNGEN)
GUIDA PER L’USO (CON CODICI DI OPZIONE ORDINABILI)

GUIA DE UTILIZATION (CON CODIGOS DE OPCIONES QUE PUEDEN PEDIRSE)
RAACH FUER ANVAENDNING (MED BESTALLNINGSKODER)

CD42169        -UN-26MAY98

1100 - 1B12
1200 - 1B18
1300 - 1C2
1400 - 1C10
1500 - 1C16
1600 - 1D3
1600 - 1D4
1700 - 1F14
1800 - 1G2
1900 - 1H8
2000 - 1H19
2100 - 1I2
2200 - 1I9
2300 - 1I15
2400 - 1I20
2500 - 1J3
2600 - 1J15
2700 - 1J19
2800 - 1K10
2900 - 1K20
3000 - 2B12
3100 - 2C7
3500 - 2D2
3600 - 2D14
3600 - 2D15
3700 - 2E2
3900 - 2E8
4000 - 2E11
4000 - 2E12
4300 - 2E20
4400 - 2F9
4400 - 2F10
4500 - 2G2
4600 - 2G7
4700 - 2G21
4800 - 2H7
4900 - 2I3
5000 - 2I10
5100 - 2I16
5600 - 2J3
5700 - 2J9
5900 - 2J14
5900 - 2J15
6200 - 2K4
6200 - 2K5
6400 - 2K11
6500 - 2K20
6600 - 3B12
6800 - 3B21
7500 - 3C2
7600 - 3C6
8600 - 3C12
8700 - 3C19
8800 - 3D2
9700 - 3D10
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1A8
POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED

GUIDELINES (WITHOUT OPTION CODES)
GUIDE D’UTILISATION (SANS CODES OPTIONS)

GEBRAUCHSANWEISUNG (OHNE ZUSATZAUSREUSTUNGEN)
GUIDA PER L’USO (SENZA CODICI DI OPZIONE)

GUIA DE UTILIZATION (SIN CODIGOS DE OPCIONES)
RAACH FUER ANVAENDNING (UTAN TILLVALSKODER)

CD42170A       -UN-15NOV01

1100 - 1B12
1200 - 1B18
1300 - 1C2
1400 - 1C10
1500 - 1C16
1600 - 1D3
1600 - 1D4
1700 - 1F14
1800 - 1G2
1900 - 1H8
2000 - 1H19
2100 - 1I2
2200 - 1I9
2300 - 1I15
2400 - 1I20
2500 - 1J3
2600 - 1J15
2700 - 1J19
2800 - 1K10
2900 - 1K20
3000 - 2B12
3100 - 2C7
3500 - 2D2
3600 - 2D14
3600 - 2D15
3700 - 2E2
3900 - 2E8
4000 - 2E11
4000 - 2E12
4300 - 2E20
4400 - 2F9
4400 - 2F10
4500 - 2G2
4600 - 2G7
4700 - 2G21
4800 - 2H7
4900 - 2I3
5000 - 2I10
5100 - 2I16
5600 - 2J3
5700 - 2J9
5900 - 2J14
5900 - 2J15
6200 - 2K4
6200 - 2K5
6400 - 2K11
6500 - 2K20
6600 - 3B12
6800 - 3B21
7500 - 3C2
7600 - 3C6
8600 - 3C12
8700 - 3C19
8800 - 3D2
9700 - 3D10
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POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED

MEMORANDA
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1A9
POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED

CODES USED IN "REMARKS" COLUMN
LVP454         -UN-23SEP94
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1A10
POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED

CODES USED IN "REMARKS" COLUMN
CD42164        -UN-13FEB98
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1A11
POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED

ENGINE INFORMATION
CD39701A       -UN-20FEB96
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1A12
POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED

SERIAL NUMBER LISTING INFORMATION

SERIAL NUMBER INFORMATION IS LISTED TO SHOW ON WHICH MACHINES EACH PART CAN BE USED.
FOR EXAMPLE:

      -        THE PART CAN BE USED ON ALL MACHINES.
      -000000  THE PART CAN BE USED ON ALL MACHINES UP TO AND INCLUDING
THE SERIAL NUMBER.
000000-        THE PART CAN BE USED ON ALL MACHINES BEGINNING
WITH THE SERIAL NUMBER LISTED.
000000-000000  THE PART CAN BE USED ON ALL MACHINES BETWEEN AND INCLUDING THE SERIAL NUMBERS
LISTED.

WHEN XXXXXX’S ARE LISTED IN PLACE OF SERIAL NUMBERS, A SERIAL NUMBER CHANGE
WAS MADE BUT THE EXACT SERIAL NUMBER WAS NOT AVAILABLE
WHEN THE CATALOG WAS PRODUCED.

BOX-ENCLOSED ILLUSTRATIONS

A KEY NUMBER, SHOWN IN THE PARTS LIST, IS ASSIGNED TO A BOX ENCLOSING ALL PARTS SOLD AS A SERVICE
ASSEMBLY.
A BOX NOT KEYED INCLUDES NON-CURRENT PARTS.

CHANGE INDICATOR LINE
(MICROFICHE PARTS CATALOGS ONLY)

CHANGES AFFECTING THE ORDERING OF PARTS ARE IDENTIFIED BY VERTICAL LINES
MARKED IN THE LEFT-HAND MARGIN OF REVISED PARTS LISTING IMAGES. A LINE
IS ALSO AT THE LEFT-HAND EDGE OF THE SAME PART NUMBER IN THE NUMERICAL
INDEX TO SHOW THE LOCATION OF REVISED INFORMATION.

BOLT AND CAP SCREW STRENGTH IDENTIFICATION

INCH DIMENSIONED PRODUCT: BOLTS AND CAP SCREWS REQUIRED TO HAVE
HIGH-STRENGTH QUALITIES EQUIVALENT TO SAE GRADE 8 ARE IDENTIFIED
THROUGHOUT THIS CATALOG BY THE DESCRIPTION SAE 8. ALL STANDARD
BOLTS AND CAP SCREWS WHICH ARE SAE GRADE 5 OR LOWER ARE NOT INDICATED.

METRIC DIMENSIONED PRODUCT: BOLTS AND CAP SCREWS REQUIRED TO HAVE HIGH-STRENGTH QUALITIES
EQUIVALENT TO PROPERTY CLASS 10.9 OR HIGHER ARE IDENTIFIED THROUGHOUT THIS CATALOG BY THE
DESCRIPTION 10.9, 12.9 & 14.9. ALL STANDARDS BOLTS AND CAP SCREWS WHICH ARE PROPERTY CLASS 8.8
OR LOWER ARE NOT INDICATED.
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1A13
POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED

ENGINE GROUPING INFORMATION

ENGINES IN THIS CATALOG ARE MANUFACTURED IN SARAN, THESE ENGINES COULD BE
NATURALLY-ASPIRATED DIESEL OR TURBOCHARGED DIESEL OR AIR TO AIR INTERCOOLED.

TO ASSIST YOUR DEALER IN GIVING YOU PROMPT AND EFFICIENT SERVICE REFER TO THE ENGINE SERIAL NUMBER
PLATE FOR PROPER ENGINE TYPE IDENTIFICATION.

ENGINE SERIAL NUMBER PLATE

CD42700        -UN-25NOV98

1. DESIGNATES ENGINE MANUFACTURER CD - JOHN DEERE SARAN
2. DESIGNATES NUMBER OF CYLINDERS 3 OR 4 OR 6
3. DESIGNATES TOTAL DISPLACEMENT (IN LITER) 029 (2.9 L) (BORE 106.5MM X STROKE 110MM)

039 (3.9 L) (BORE 106.5MM X STROKE 110MM)
045 (4.5 L) (BORE 106.5MM X STROKE 127MM)
068 (6.8 L) (BORE 106.5MM X STROKE 127MM)

4. DESIGNATES THE TYPE OF ASPIRATION D - NATURALLY ASPIRATED DIESEL
T - TURBOCHARGED DIESEL
H - AIR TO AIR INTERCOOLER

5. DESIGNATES ENGINE SERIAL NUMBER 123456 (SIX DIGITS)
6. DESIGNATES ENGINE USER F (OEM)
7. DESIGNATES ENGINE VERSION 007 (THREE DIGITS)

120 (THREE DIGITS)
150 (THREE DIGITS)
157 (THREE DIGITS)
250 (THREE DIGITS)
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1A14
POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED

ENGINE OPTION CODE LABEL

CD30524        -UN-27MAY98

ENGINE OPTION CODES

IN ADDITION TO THE SERIAL NUMBER PLATE, OEM ENGINES HAVE AN ENGINE OPTION CODE LABEL AFFIXED
TO THE ROCKER ARM COVER.
THESE CODES INDICATES WHICH OF THE ENGINE OPTIONS WERE INSTALLED ON YOUR ENGINE AT THE FACTORY.
WHEN IN NEED OF PARTS OR SERVICE, FURNISH YOUR AUTHORIZED SERVICING DEALER OR ENGINE DISTRIBUTOR
WITH THESE NUMBERS.
THE FIRST TWO DIGITS OF EACH CODE IDENTIFY A SPECIFIC GROUP, SUCH AS AN ALTERNATOR. THE TWO LAST
DIGITS OF EACH CODE IDENTIFY ONE SPECIFIC OPTION PROVIDED ON YOUR ENGINE, SUCH AS A 12 VOLTS,
55 AMPERES ALTERNATOR.
IF AN ENGINE IS ORDERED WITHOUT A PARTICULAR COMPONENT, THE LAST TWO DIGITS OF THAT FUNCTIONAL
GROUP OPTION CODE WILL BE 9.
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POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED

MEMORANDA
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1A15
POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED

ORDERABLE OPTION CODES FOR ENGINE MODEL CD3029DF128 (029D)

1500 MIN-1 1800 MIN-1

1103 1103
1299 1299
1312 1312
1418/1421 1418/1421
1501/1551 1501/1551
1641(12V)/1648(24V) 1603(12V)/1644(24V)
1710/1712 1710/1712
1804/1810/1818 1804/1810/1818
1910 1910
2034 2034
2129 2129
2204 2204
2402 2402
2512 2512
2710 2710
2806 2806
2902 2902
3008/3016(12V) 3008/3016(12V)
3025/3026(24V) 3025/3026(24V)
3121(24V)/3123(12V) 3121(24V)/3123(12V)
3561 3561
3601 3601
3710 3710
4004 4004
4303(12V)/4306(24V)/4399 4303(12V)/4306(24V)/4399
4499 4499
4607 4607
4710 4710
4809 4809
4903 4903
5001 5001
5105 5105
5601/5602/5603/5607 5601/5602/5603/5607
6218 6218
6418 6418
6610/6612/6699 6610/6612/6699
7503/7504 7503/7504
7622/7624 7622/7624
9700 - SERVICE PARTS 9700 - SERVICE PARTS
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1A16
POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED

ORDERABLE OPTION CODES FOR ENGINE MODEL CD4039DF008 (039D)

1500 MIN-1 1800 MIN-1

1104 1104
1299 1299
1317 1317
1421 1421
1505 1505
1641(12V)/1645(24V) 1603(12V)/1620(24V)
1710/1712 1710/1712
1802/1810/1811 1802/1810/1811
1908 1908
2026 2026
2109 2109
2204 2204
2308 2308
2408 2408
2501 2501
2711 2711
2803/2806 2803/2806
2902/2906 2902/2906
3009(12V)/3026(24V) 3009(12V)/3026(24V)
3106(12V)/3119(24V) 3106(12V)/3119(24V)
3567 3567
3601 3601
3704 3704
3909 3909
4003 4003
4303(12V)/4305(24V)/4399 4303(12V)/4305(24V)/4399
4499 4499
4603 4603
4708 4708
4802 4802
4901 4901
5001 5001
5101 5101
5601/5602/5603/5607 5601/5602/5603/5607
6218 6218
6410/6418 6410/6418
6608/6613/6699 6608/6613/6699
7503/7504 7503/7504
7622/7625 7622/7625
9700 - SERVICE PARTS 9700 - SERVICE PARTS
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1A17
POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED

ORDERABLE OPTION CODES FOR ENGINE MODEL CD4039TF008 (039T)

1500 MIN-1 1800 MIN-1

1104 1104
1299 1299
1317 1317
1421 1421
1505 1505
1635(24V)/1641(12V) 1603(12V)/1620(24V)
1735 1735
1805/1811/1812/1820 1805/1811/1812/1820
1908 1908
2027 2027
2112 2112
2204 2204
2308 2308
2408 2408
2532 2532
2711 2711
2803 2803
2902/2906 2902/2906
3009(12V)/3026(24V) 3009(12V)/3026(24V)
3106(12V)/3119(24V) 3106(12V)/3119(24V)
3567 3567
3602 3602
3704 3704
3909 3909
4003 4003
4302(12V)/4305(24V)/4397 4302(12V)/4305(24V)/4397
4499 4499
4603 4603
4708 4708
4802 4802
4901 4901
5001 5001
5101 5101
5601/5602/5603/5607 5601/5602/5603/5607
5906 5906
6218 6218
6411/6417 6411/6417
6576 6576
6608/6613/6699 6608/6613/6699
7503 7503
7622/7625 7622/7625
9700 - SERVICE PARTS 9700 - SERVICE PARTS
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1A18
POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED

ORDERABLE OPTION CODES FOR ENGINE MODEL CD4045DF158 (045D)

1500 MIN-1 1800 MIN-1

1101 1101
1299 1299
1301 1301
1433 1433
1503 1503
16RB(12V)/16RC(24V) 1673(12V)/1674(24V)
1705/1723/1762 1705/1723/1762
1810/1822 1810/1822
1949 1949
2002 2002
2109 2109
2201 2201
2312 2312
240B 240B
2507 2507
2715 2715
2826 2826
2904 2904
3052(12V)/3054(24V) 3052(12V)/3054(24V)
3115(12V)/3114(24V) 3115(12V)/3114(24V)
3586 3586
3601 3601
3707 3707
4017 4017
4311(12V)/4312(24V)/4399 4311(12V)/4312(24V)/4399
4401 4401
4502 4502
4601 4601
4701 4701
4801 4801
4901 4901
5001 5001
5102 5102
5601/5602/5603/5607 5601/5602/5603/5607
5702 5702
5904 5904
6211 6211
6410 6410
6609/6612/6699 6609/6612/6699
7503/7504 7503/7504
7622/7625 7622/7625
8604 8604
8711 8711
8801 8801
9700 - SERVICE PARTS 9700 - SERVICE PARTS
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1A19
POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED

ORDERABLE OPTION CODES FOR ENGINE MODEL CD4045DF150 (045D)

VARIABLE SPEED

1101
1299
1302
1433
1503

16GB(12V)/16EN(24V)
1705/1723/1762

1810/1822
1949
2002
2109
2201
2312
240B

2507/2545
2601/2602

2715
2822/2826

2904
3052(12V)/3054(24V)
3115(12V)/3114(24V)

3586
3601
3707
4017

4311(12V)/4312(24V)/4399
4401
4502
4601
4701
4801
4901
5002
5102

5601/5602/5603/5607
5702
5904
6211
6410

6609/6612/6699
7503/7504
7622/7625

8605
8711
8801

9700 - SERVICE PARTS
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1A20
POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED

ORDERABLE OPTION CODES FOR ENGINE MODEL CD4045TF158 (045T)

1500 MIN-1 1800 MIN-1

1101 1101
1299 1299
1301 1301
1433 1433
1503 1503
16MT(12V)/16MU(24V) 16LZ(12V)/16MA(24V)
1740 1740
1813/1816 1813/1816
1949 1949
2002 2002
2109 2109
2201 2201
2312 2312
240B 240B
2507/2534 2507/2534
2713/2715 2713/2715
2803 2803
2904 2904
3052(12V)/3054(24V) 3052(12V)/3054(24V)
3115(12V)/3114(24V) 3115(12V)/3114(24V)
3586 3586
3601 3601
3707 3707
4017 4017
4311(12V)/4312(24V)/4399 4311(12V)/4312(24V)/4399
4401 4401
4501 4501
4601 4601
4701 4701
4803 4803
4901 4901
5001 5001
5102 5102
5601/5602/5603/5607 5601/5602/5603/5607
5702 5702
5901 5901
6211 6211
6401/6412 6401/6412
6503 6503
6609/6612/6699 6609/6612/6699
7503 7503
7622/7625 7622/7625
8604/8634 8604/8634
8711 8711
8801 8801
9700 - SERVICE PARTS 9700 - SERVICE PARTS
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1A21
POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED

ORDERABLE OPTION CODES FOR ENGINE MODEL CD4045TF258 (045T)

1500 MIN-1 1800 MIN-1

1101 1101
1299 1299
1301 1301
1433 1433
1503 1503
16GQ(12V)/16LV(24V) 16MB(12V)/16MC(24V)

16MV(12V)/16MW(24V)
1740 1740
1813/1816 1813/1816
1949 1949
2002 2002
2109 2109
2201 2201
2312 2312
240B 240B
2534 2534
2713 2713
2803 2803
2904 2904
3052(12V)/3054(24V) 3052(12V)/3054(24V)
3115(12V)/3114(24V) 3115(12V)/3114(24V)
3586 3586
3601 3601
3707 3707
4017 4017
4311(12V)/4312(24V)/4399 4311(12V)/4312(24V)/4399
4401 4401
4501 4501
4601 4601
4701 4701
4809 4809
4901 4901
5001 5001
5102 5102
5601/5602/5603/5607 5601/5602/5603/5607
5702 5702
5901 5901
6211 6211
6401/6412 6401/6412
6577 6577
6609/6612/6699 6609/6612/6699
7503 7503
7622/7625 7622/7625
8604 8604
8711 8711
8801 8801
9700 - SERVICE PARTS 9700 - SERVICE PARTS
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1A22
POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED

ORDERABLE OPTION CODES FOR ENGINE MODEL CD4045TF250 (045T)

VARIABLE SPEED

1101
1299
1302
1433
1503

1606(12V)/1683(24V)
1740

1813/1816
1949
2002
2109
2201
2312
240B

2510/2534
2601/2602

2713
2803
2904

3052(12V)/3054(24V)
3115(12V)/3114(24V)

3515
3601
3702
4017

4311(12V)/4312(24V)/4399
4401
4501
4601
4701
4809
4901
5001
5102

5601/5602/5603/5607
5702
5901
6211

6401/6412
6577

6609/6612/6699
7503

7622/7625
8605
8711
8806

9700 - SERVICE PARTS
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1A23
POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED

ORDERABLE OPTION CODES FOR ENGINE MODEL CD4045HF158 (045H)

1500 MIN-1 1800 MIN-1

1101 1101
1299 1299
1301 1301
1433 1433
1503 1503
16GR(12V)/16LW(24V) 16QZ(12V)/16RA(24V)
1760 1760
1815/1816 1815/1816
1949 1949
2002 2002
2109 2109
2201 2201
2312 2312
240B/2408 240B/2408
2533 2533
2712 2712
2803 2803
2904 2904
3052(12V)/3054(24V) 3052(12V)/3054(24V)
3115(12V)/3114(24V) 3115(12V)/3114(24V)
3586 3586
3601 3601
3707 3707
4017 4017
4311(12V)/4312(24V)/4399 4311(12V)/4312(24V)/4399
4401 4401
4501 4501
4601 4601
4701 4701
4809 4809
4901 4901
5001 5001
5102 5102
5601/5602/5603/5607 5601/5602/5603/5607
5701/5702 5701/5702
5901 5901
6211 6211
6401/6413 6401/6413
6503 6503
6609/6612/6699 6609/6612/6699
7503 7503
7622/7625 7622/7625
8604/8634 8604/8634
8711 8711
8801 8801
9700 - SERVICE PARTS 9700 - SERVICE PARTS
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1A24
POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED

ORDERABLE OPTION CODES FOR ENGINE MODEL CD6068DF150 (068D)

VARIABLE SPEED

1102
1299
1306
1433
1503

1613(12V)/1678(24V)
1723
1833
1950
2001
2109
2201
2312
24AV

2510/2534
2601/2602

2713
2825
2904

3052(12V)/3054(24V)
3115(12V)/3114(24V)

3517
3601
3702
4002

4311(12V)/4312(24V)/4399
4403
4603
4702
4805
4902
5001
5108

5601/5602/5603/5607
5702
5901
6211
6410

6609/6612/6699
6801
7503

7622/7625
8605
8711
8802

9700 - SERVICE PARTS
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1A25
POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED

ORDERABLE OPTION CODES FOR ENGINE MODEL CD6068TF150 (068T)

VARIABLE SPEED

1102
1299
1306
1433
1503

1614(12V)/1680(24V)
1706

1801/1817
1950
2001
2109
2201
2312
24AV

2508/2546
2601/2602

2714
2809
2904

3052(12V)/3054(24V)
3115(12V)/3114(24V)

3591
3601
3707
4002

4311(12V)/4312(24V)/4399
4403
4603
4702
4807
4902
5001
5107

5601/5602/5603/5607
5702
5902
6211

6401/6413
6522

6609/6612/6699
6801
7503

7622/7625
8605
8711
8802

9700 - SERVICE PARTS
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1B1
POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED

ORDERABLE OPTION CODES FOR ENGINE MODEL CD6068TF158 (068T)

1500 MIN-1 1800 MIN-1

1102 1102
1299 1299
1305 1305
1433 1433
1503 1503
16MX(12V)/16MY(24V) 16MG(12V)/16MH(24V)
1748 1748
1801/1817 1801/1817
1950 1950
2001 2001
2109 2109
2201 2201
2312 2312
2457 2457
2508 2508
2714 2714
2809 2809
2904 2904
3052(12V)/3054(24V) 3052(12V)/3054(24V)
3115(12V)/3114(24V) 3115(12V)/3114(24V)
3591 3591
3601 3601
3707 3707
4017 4017
4311(12V)/4312(24V)/4399 4311(12V)/4312(24V)/4399
4403 4403
4603 4603
4702 4702
4807 4807
4902 4902
5001 5001
5107 5107
5601/5602/5603/5607 5601/5602/5603/5607
5702 5702
5902 5902
6211 6211
6401/6413 6401/6413
6578 6592
6609/6612/6699 6609/6612/6699
6801 6801
7503 7503
7622/7625 7622/7625
8604 8604
8711 8711
8801 8801
9700 - SERVICE PARTS 9700 - SERVICE PARTS
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1B2
POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED

ORDERABLE OPTION CODES FOR ENGINE MODEL CD6068TF258 (068T)

1500 MIN-1 1800 MIN-1

1102 1102
1299 1299
1305 1305
1433 1433
1503 1503
16GS(12V)/16LX(24V) 16MJ(12V)/16MK(24V)
1748 1748
1801/1817 1801/1817
1950 1950
2001 2001
2109 2109
2201 2201
2312 2312
2457 2457
2508 2508
2714 2714
2809 2809
2904 2904
3052(12V)/3054(24V) 3052(12V)/3054(24V)
3115(12V)/3114(24V) 3115(12V)/3114(24V)
3591 3591
3601 3601
3707 3707
4017 4017
4311(12V)/4312(24V)/4399 4311(12V)/4312(24V)/4399
4403 4403
4603 4603
4702 4703
4810 4810
4902 4902
5001 5001
5107 5107
5601/5602/5603/5607 5601/5602/5603/5607
5702 5702
5902 5902
6211 6211
6401/6413 6401/6413
6578 6592
6609/6612/6699 6609/6612/6699
6801 6803
7503 7503
7622/7625 7622/7625
8604 8604
8711 8711
8801 8801
9700 - SERVICE PARTS 9700 - SERVICE PARTS
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1B3
POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED

ORDERABLE OPTION CODES FOR ENGINE MODEL CD6068HF158 (068H)

1500 MIN-1 1800 MIN-1

1102 1102
1299 1299
1305 1305
1433 1433
1503 1503
16GT(12V)/16LY(24V) 16ML(12V)/16MM(24V)
1760 1760
1801/1817 1801/1817
1950 1950
2001 2001
2109 2109
2201 2201
2312 2312
2457 2457
2531 2531
2704 2704
2809 2809
2904 2904
3052(12V)/3054(24V) 3052(12V)/3054(24V)
3115(12V)/3114(24V) 3115(12V)/3114(24V)
3591 3591
3601 3601
3707 3707
4017 4017
4311(12V)/4312(24V)/4399 4311(12V)/4312(24V)/4399
4403 4403
4603 4603
4702 4703
4810 4810
4902 4902
5001 5001
5107 5107
5601/5602/5603/5607 5601/5602/5603/5607
5701/5702 5701/5702
5902 5902
6211 6211
6401/6413 6401/6413
6579 6592
6609/6612/6699 6609/6612/6699
6801 6803
7503 7503
7622/7625 7622/7625
8634 8604
8711 8711
8801 8801
9700 - SERVICE PARTS 9700 - SERVICE PARTS
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1B4
POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED

ALPHABETICAL INDEX

GRID PAGE GRID PAGE
A 2G5 BALANCER SHAFT (4502) .............................................. 4500 - 4502 

2H2 BEARING, THRUST (CRANKSHAFT) (4708).................. 4700 - 4708B
3D7 ADAPTER, COOLANT LINES (8806) .............................. 8800 - 8806A 2H5 BEARING, THRUST (CRANKSHAFT) (4710).................. 4700 - 4710B
3D8 ADAPTER, COOLANT LINES (8806) .............................. 8800 - 8806B 2H2 BEARINGS (CRANKSHAFT) (4708) ................................ 4700 - 4708B
2K12 ADAPTER, EXHAUST (6401) .......................................... 6400 - 6401 2H5 BEARINGS (CRANKSHAFT) (4710) ................................ 4700 - 4710B
2K13 ADAPTER, EXHAUST (6410) .......................................... 6400 - 6410 2H3 BEARINGS (4710)(029D).................................................. 4700 - 4710 
2K14 ADAPTER, EXHAUST (6411) .......................................... 6400 - 6411 3D13 BEARINGS (9704) ............................................................ 9700 - 9704 
2K15 ADAPTER, EXHAUST (6412) .......................................... 6400 - 6412 3D14 BEARINGS (9705) ............................................................ 9700 - 9705 
2K16 ADAPTER, EXHAUST (6413) .......................................... 6400 - 6413 2H21 BEARINGS / CONNECTING ROD (029D) ...................... 4800 - 4809C
2K17 ADAPTER, EXHAUST (6417) .......................................... 6400 - 6417 2H9 BEARINGS / CONNECTING ROD (045D) ...................... 4800 - 4801A
2K18 ADAPTER, EXHAUST (6418) .......................................... 6400 - 6418 2H15 BEARINGS / CONNECTING ROD (045D) ...................... 4800 - 4805A
3D5 ADAPTER, OIL FILTER (8802) ........................................ 8800 - 8802 2H13 BEARINGS / CONNECTING ROD (045TF150) .............. 4800 - 4803A
3D4 ADAPTER, OIL LINES (8801) .......................................... 8800 - 8801A 2H17 BEARINGS / CONNECTING ROD (045TF150) .............. 4800 - 4807A
3D6 ADAPTER,OIL FILTER (HIGH POSITION)(8806)............ 8800 - 8806 2G22 BEARINGS / CRANKSHAFT (4701) (045T&H) .............. 4700 - 4701 
3D3 ADAPTER,OIL FILTER (8801).......................................... 8800 - 8801 2G23 BEARINGS / CRANKSHAFT (4702) ................................ 4700 - 4702 
2K9 ADJUSTING STRAP, ALTERNATOR (6218) .................. 6200 - 6218A 2G24 BEARINGS / CRANKSHAFT (4703) (068T&H) .............. 4700 - 4703 
2E25 AID, STARTING (4311) .................................................... 4300 - 4311 2H1 BEARINGS / CRANKSHAFT - KIT (UNDERSIZED)
2F1 AID, STARTING (4311) .................................................... 4300 - 4311A (4708) ............................................................................ 4700 - 4708A
2F2 AID, STARTING (4312) .................................................... 4300 - 4312 2H4 BEARINGS / CRANKSHAFT - KIT (UNDERSIZED)
2F3 AID, STARTING (4312) .................................................... 4300 - 4312A 4710 .............................................................................. 4700 - 4710A
1G3 AIR CLEANER (1801) ...................................................... 1800 - 1801 2G25 BEARINGS / CRANKSHAFT, KIT (4708)
1G4 AIR CLEANER (1802) ...................................................... 1800 - 1802 (039D&T) ...................................................................... 4700 - 4708 
1G6 AIR CLEANER (1804) ...................................................... 1800 - 1804 2H23 BEARINGS/ CONNECTING ROD (4809-045T&H) .......... 4800 - 4809E
1G8 AIR CLEANER (1805) ...................................................... 1800 - 1805A 2H24 BEARINGS/ CONNECTING ROD (4809-045T&H) .......... 4800 - 4809F
1G10 AIR CLEANER (1810) ...................................................... 1800 - 1810 2I1 BEARINGS/ CONNECTING ROD (4810-068T&H) .......... 4800 - 4810B
1G12 AIR CLEANER (1811) ...................................................... 1800 - 1811A 2H11 BEARINGS/CONNECTING ROD (4802) (039D&T) ........ 4800 - 4802A
1G11 AIR CLEANER (1811) (039T) .......................................... 1800 - 1811 1I21 BELT (045D,T&H) ............................................................ 2400 - 24AV 
1G14 AIR CLEANER (1812) ...................................................... 1800 - 1812 1I22 BELT (045D,T&H) ............................................................ 2400 - 240B 
1G16 AIR CLEANER (1813) ...................................................... 1800 - 1813A 1I23 BELT (2402) ...................................................................... 2400 - 2402 
1G18 AIR CLEANER (1815) ...................................................... 1800 - 1815A 1I24 BELT (2408) ...................................................................... 2400 - 2408 
1G20 AIR CLEANER (1816) ...................................................... 1800 - 1816 1I25 BELT (2409) ...................................................................... 2400 - 2408A
1G21 AIR CLEANER (1817) ...................................................... 1800 - 1817A 1J1 BELT (2419) ...................................................................... 2400 - 2457 
1G23 AIR CLEANER (1818) ...................................................... 1800 - 1818 2G9 BLOCK, CYLINDER (4601) (045D,T&H).......................... 4600 - 4601A
1G25 AIR CLEANER (1820) (039T) .......................................... 1800 - 1820 2G15 BLOCK, CYLINDER (4603) (068T&H) ............................ 4600 - 4603D
1H1 AIR CLEANER (1822) ...................................................... 1800 - 1822 1J16 BLOCK, HEATER (2601) .................................................. 2600 - 2601 
1H3 AIR CLEANER (1832) ...................................................... 1800 - 1832 1J17 BLOCK, HEATER (2602) .................................................. 2600 - 2602 
1H5 AIR CLEANER (1833) ...................................................... 1800 - 1833A 3E3 BLOCK, SHORT ASSEMBLY (9718-045T&H) ................ 9700 - 9718 
3C3 AIR RESTRICTION INDICATOR (7503) .......................... 7500 - 7503 3E5 BLOCK, SHORT ASSEMBLY (9720) (068T&H) .............. 9700 - 9720 
3C4 AIR RESTRICTION INDICATOR (7504) .......................... 7500 - 7504 1J5 BLOWER FAN (2507) ...................................................... 2500 - 2507 
2C8 ALTERNATOR (3106) ...................................................... 3100 - 3106 2K8 BRACKETS (LOWER) ALTERNATOR (6218) ................ 6200 - 6218 
2C10 ALTERNATOR (3114) ...................................................... 3100 - 3114 1K21 BREATHER (2902)............................................................ 2900 - 2902 
2C12 ALTERNATOR (3114) ...................................................... 3100 - 3114B 1K22 BREATHER (2904)............................................................ 2900 - 2904 
2C14 ALTERNATOR (3115) ...................................................... 3100 - 3115 1K23 BREATHER (2904)............................................................ 2900 - 2904A
2C16 ALTERNATOR (3115) ...................................................... 3100 - 3115B
2C18 ALTERNATOR (3119) ...................................................... 3100 - 3119 
2C20 ALTERNATOR (3121) ...................................................... 3100 - 3121 C
2C22 ALTERNATOR (3123) ...................................................... 3100 - 3123 
2K9 ALTERNATOR ADJUSTING STRAP (6218).................... 6200 - 6218A 2G8 CAMSHAFT (4601) (045D,T&H) ...................................... 4600 - 4601 
2K6 ALTERNATOR BRACKET,MANUAL BELT TENSIONER 2G13 CAMSHAFT (4603) (039D&T) .......................................... 4600 - 4603B

(6211) ............................................................................ 6200 - 6211 2G14 CAMSHAFT (4603) (068T&H) .......................................... 4600 - 4603C
2K7 ALTERNATOR BRACKET,MANUAL BELT TENSIONER 2G19 CAMSHAFT (4607)(029D) ................................................ 4600 - 4607C

(6211) ............................................................................ 6200 - 6211A 1G3 CLEANER, AIR (1801)...................................................... 1800 - 1801 
2K8 ALTERNATOR BRACKETS (LOWER) (6218) ................ 6200 - 6218 1G4 CLEANER, AIR (1802)...................................................... 1800 - 1802 
2C9 ALTERNATOR COMPONENTS (3106)............................ 3100 - 3106A 1G6 CLEANER, AIR (1804)...................................................... 1800 - 1804 
2C11 ALTERNATOR COMPONENTS (3114)............................ 3100 - 3114A 1G10 CLEANER, AIR (1810)...................................................... 1800 - 1810 
2C13 ALTERNATOR COMPONENTS (3114)............................ 3100 - 3114C 1G12 CLEANER, AIR (1811)...................................................... 1800 - 1811A
2C15 ALTERNATOR COMPONENTS (3115)............................ 3100 - 3115A 1G11 CLEANER, AIR (1811) (039T).......................................... 1800 - 1811 
2C17 ALTERNATOR COMPONENTS (3115)............................ 3100 - 3115C 1G20 CLEANER, AIR (1816)...................................................... 1800 - 1816 
2C19 ALTERNATOR COMPONENTS (3119)............................ 3100 - 3119A 1G23 CLEANER, AIR (1818)...................................................... 1800 - 1818 
2C21 ALTERNATOR COMPONENTS (3121)............................ 3100 - 3121A 1G25 CLEANER, AIR (1820) (039T).......................................... 1800 - 1820 
2C23 ALTERNATOR COMPONENTS (3123)............................ 3100 - 3123A 1H1 CLEANER, AIR (1822)...................................................... 1800 - 1822 

1G8 CLEANER,AIR (1805) ...................................................... 1800 - 1805A
1G14 CLEANER,AIR (1812) ...................................................... 1800 - 1812 

B 1G16 CLEANER,AIR (1813) ...................................................... 1800 - 1813A
1G18 CLEANER,AIR (1815) ...................................................... 1800 - 1815A

2G3 BALANCER SHAFT (4501) (EARLY DESIGN)................ 4500 - 4501 1G21 CLEANER,AIR (1817) ...................................................... 1800 - 1817A
2G4 BALANCER SHAFT (4501) (LATE DESIGN) .................. 4500 - 4501A 1H3 CLEANER,AIR (1832) ...................................................... 1800 - 1832 

10-22 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=30

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 240 of 1433



1B5
POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED

ALPHABETICAL INDEX - CONTINUED

GRID PAGE GRID PAGE
1H5 CLEANER,AIR (1833) ...................................................... 1800 - 1833A 2I23 CYLINDER HEAD (5107).................................................. 5100 - 5107 
2F21 CLOSING FOR TACHOMETER DRIVE (4499) .............. 4400 - 4499B 2I25 CYLINDER HEAD (5107).................................................. 5100 - 5108 
2C9 COMPONENTS, ALTERNATOR (3106) .......................... 3100 - 3106A 3D21 CYLINDER HEAD REMOVAL GASKET SET (9712)
2C11 COMPONENTS, ALTERNATOR (3114) .......................... 3100 - 3114A (045D,T&H) .................................................................. 9700 - 9712 
2C13 COMPONENTS, ALTERNATOR (3114) .......................... 3100 - 3114C 2H10 CYLINDER LINER (4802) (039D&T) ................................ 4800 - 4802 
2C15 COMPONENTS, ALTERNATOR (3115) .......................... 3100 - 3115A 2H18 CYLINDER LINER (4809-029D) ...................................... 4800 - 4809 
2C17 COMPONENTS, ALTERNATOR (3115) .......................... 3100 - 3115C 2H22 CYLINDER LINER (4809-045T&H) .................................. 4800 - 4809D
2C19 COMPONENTS, ALTERNATOR (3119) .......................... 3100 - 3119A 2H25 CYLINDER LINER (4810-068T&H) .................................. 4800 - 4810A
2C23 COMPONENTS, ALTERNATOR (3123) .......................... 3100 - 3123A
2B16 COMPONENTS, STARTER (3009) .................................. 3000 - 3009A
2B24 COMPONENTS, STARTER (3052) .................................. 3000 - 3052A D
2C1 COMPONENTS, STARTER (3052) .................................. 3000 - 3052C
2C3 COMPONENTS, STARTER (3054) .................................. 3000 - 3054A 3B22 DAMPENER, TORSIONAL (6801).................................... 6800 - 6801 
2C5 COMPONENTS, STARTER (3054) .................................. 3000 - 3054C 3B23 DAMPENER, TORSIONAL (6803).................................... 6800 - 6803 
2H19 CONNECTING ROD (4809-029D).................................... 4800 - 4809A 2E13 DIPSTICK, OIL (4002) ...................................................... 4000 - 4002 
2H21 CONNECTING ROD / BEARINGS (029D) ...................... 4800 - 4809C 2E15 DIPSTICK, OIL (4003) ...................................................... 4000 - 4003 
2H9 CONNECTING ROD / BEARINGS (045D) ...................... 4800 - 4801A 2E17 DIPSTICK, OIL (4017) ...................................................... 4000 - 4017 
2H15 CONNECTING ROD / BEARINGS (045D) ...................... 4800 - 4805A 1H12 DRAIN, VALVE/OIL PAN (1910-029D) ............................ 1900 - 1910A
2H13 CONNECTING ROD / BEARINGS (045TF150) .............. 4800 - 4803A 3C20 DRIVE BELT ROLLER (8711) .......................................... 8700 - 8711 
2H17 CONNECTING ROD / BEARINGS (045TF150) .............. 4800 - 4807A 3C21 DRIVE BELT ROLLER (8711) .......................................... 8700 - 8711A
2H23 CONNECTING ROD/ BEARINGS (4809-045T&H) .......... 4800 - 4809E 1I16 DRIVE, FAN (2308) .......................................................... 2300 - 2308 
2H24 CONNECTING ROD/ BEARINGS (4809-045T&H) .......... 4800 - 4809F 1I17 DRIVE, FAN (2312) .......................................................... 2300 - 2312 
2I1 CONNECTING ROD/ BEARINGS (4810-068T&H) .......... 4800 - 4810B 1I18 DRIVE, FAN (2312) .......................................................... 2300 - 2312A
2H11 CONNECTING ROD/BEARINGS (4802) (039D&T) ........ 4800 - 4802A 1I25 DRIVE, FAN (2409) .......................................................... 2400 - 2408A
3E10 COOLANT (9725).............................................................. 9700 - 9725 
3D7 COOLANT LINES, ADAPTER (8806) .............................. 8800 - 8806A
3D8 COOLANT LINES, ADAPTER (8806) .............................. 8800 - 8806B E
2J16 COOLER, OIL (5901)........................................................ 5900 - 5901 
2J18 COOLER, OIL (5901)........................................................ 5900 - 5901B 3D15 ENGINE GASKET KIT (9706) .......................................... 9700 - 9706 
2J20 COOLER, OIL (5902)........................................................ 5900 - 5902 2K12 EXHAUST ADAPTER (6401)............................................ 6400 - 6401 
2J22 COOLER, OIL (5902)........................................................ 5900 - 5902B 2K13 EXHAUST ADAPTER (6410)............................................ 6400 - 6410 
2J24 COOLER, OIL (5904)........................................................ 5900 - 5904 2K14 EXHAUST ADAPTER (6411)............................................ 6400 - 6411 
1I4 COVER, THERMOSTAT (045D,T&H) .............................. 2100 - 2109A 2K15 EXHAUST ADAPTER (6412)............................................ 6400 - 6412 
1I5 COVER, THERMOSTAT (068D,T&H) .............................. 2100 - 2109B 2K16 EXHAUST ADAPTER (6413)............................................ 6400 - 6413 
1I3 COVER, THERMOSTAT (2109) ...................................... 2100 - 2109 2K17 EXHAUST ADAPTER (6417)............................................ 6400 - 6417 
1I6 COVER, THERMOSTAT (2112) ...................................... 2100 - 2112 2K18 EXHAUST ADAPTER (6418)............................................ 6400 - 6418 
1I7 COVER, THERMOSTAT (2129) ...................................... 2100 - 2129 1K13 EXHAUST MANIFOLD (029D) (2806).............................. 2800 - 2806 
2F11 COVER, TIMING GEAR (4401)........................................ 4400 - 4401 1K11 EXHAUST MANIFOLD (039D&T) (2803) ........................ 2800 - 2803 
2F15 COVER, TIMING GEAR (4403)........................................ 4400 - 4403 1K14 EXHAUST MANIFOLD (039D) (2806).............................. 2800 - 2806A
2F19 COVER, TIMING GEAR (4499)........................................ 4400 - 4499 1K16 EXHAUST MANIFOLD (045D) (2822).............................. 2800 - 2822 
1B13 COVER, VALVE (1101) .................................................... 1100 - 1101 1K18 EXHAUST MANIFOLD (045D) (2826).............................. 2800 - 2826 
1B14 COVER, VALVE (1102) .................................................... 1100 - 1102 1K12 EXHAUST MANIFOLD (045T&H) (2803) ........................ 2800 - 2803A
1B21 COVER, W/O OIL FILLER NECK (LH) - 270.................. 1200 - 1299B 1K17 EXHAUST MANIFOLD (068D) (2825).............................. 2800 - 2825 
1B23 COVER, W/O OIL FILLER NECK (LH) - 270.................. 1200 - 1299D 1K15 EXHAUST MANIFOLD (2809) .......................................... 2800 - 2809 
2H3 CRANKSHAFT (4710)(029D)............................................ 4700 - 4710 
2G22 CRANKSHAFT / BEARINGS (4701) (045T&H) .............. 4700 - 4701 
2G23 CRANKSHAFT / BEARINGS (4702) ................................ 4700 - 4702 F
2G24 CRANKSHAFT / BEARINGS (4703) (068T&H) .............. 4700 - 4703 
2H1 CRANKSHAFT / BEARINGS - KIT (UNDERSIZED) 1J4 FAN (2501) ........................................................................ 2500 - 2501 

(4708) ............................................................................ 4700 - 4708A 1J6 FAN (2508) ........................................................................ 2500 - 2508 
2H4 CRANKSHAFT / BEARINGS - KIT (UNDERSIZED) 1J7 FAN (2510) ........................................................................ 2500 - 2510 

4710 .............................................................................. 4700 - 4710A 1J8 FAN (2512) ........................................................................ 2500 - 2512 
2G25 CRANKSHAFT / BEARINGS, KIT (4708) 1J9 FAN (2531) ........................................................................ 2500 - 2531 

(039D&T) ...................................................................... 4700 - 4708 1J10 FAN (2533) ........................................................................ 2500 - 2533 
1C3 CRANKSHAFT PULLEY (1301)........................................ 1300 - 1301 1J11 FAN (2534) ........................................................................ 2500 - 2534 
1C4 CRANKSHAFT PULLEY (1302)........................................ 1300 - 1302 1J12 FAN (2545) ........................................................................ 2500 - 2545 
1C5 CRANKSHAFT PULLEY (1305)........................................ 1300 - 1305 1J13 FAN (2546) ........................................................................ 2500 - 2546 
1C6 CRANKSHAFT PULLEY (1306)........................................ 1300 - 1306 1I16 FAN DRIVE (2308)............................................................ 2300 - 2308 
1C7 CRANKSHAFT PULLEY (1312)........................................ 1300 - 1312 1I17 FAN DRIVE (2312)............................................................ 2300 - 2312 
1C8 CRANKSHAFT PULLEY (1317)........................................ 1300 - 1317 1I18 FAN DRIVE (2312)............................................................ 2300 - 2312A
2G9 CYLINDER BLOCK (4601) (045D,T&H) .......................... 4600 - 4601A 1I25 FAN DRIVE (2409)............................................................ 2400 - 2408A
2G15 CYLINDER BLOCK (4603) (068T&H) .............................. 4600 - 4603D 3C13 FAN SHEAVE (8604) ........................................................ 8600 - 8604 
2G17 CYLINDER BLOCK (4607)(029D) .................................... 4600 - 4607A 3C14 FAN SHEAVE (8604) ........................................................ 8600 - 8604A
2G11 CYLINDER BLOCK, KIT (4603) (039D&T) ...................... 4600 - 4603 3C15 FAN SHEAVE (8605) ........................................................ 8600 - 8605 
2I17 CYLINDER HEAD (5101).................................................. 5100 - 5101 3C16 FAN SHEAVE (8605) ........................................................ 8600 - 8605A
2I19 CYLINDER HEAD (5102).................................................. 5100 - 5102 3C17 FAN SHEAVE (8634) ........................................................ 8600 - 8634 
2I21 CYLINDER HEAD (5105).................................................. 5100 - 5105 1J5 FAN,BLOWER (2507) ...................................................... 2500 - 2507 
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1B6
POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED

ALPHABETICAL INDEX - CONTINUED

GRID PAGE GRID PAGE
2D3 FILTER, FUEL (3515) (045T) .......................................... 3500 - 3515 1E6 FUEL INJECTION PUMP (16QZ) .................................... 1600 - 16QZ 
2D4 FILTER, FUEL (3517) (068D) .......................................... 3500 - 3517 1E7 FUEL INJECTION PUMP (16RA) .................................... 1600 - 16RA 
2D6 FILTER, FUEL (3567-039D&T) ........................................ 3500 - 3567 1E8 FUEL INJECTION PUMP (16RB) .................................... 1600 - 16RB 
2D7 FILTER, FUEL (3586-045D,T&H) .................................... 3500 - 3586 1E9 FUEL INJECTION PUMP (16RC) .................................... 1600 - 16RC 
2D8 FILTER, FUEL (3586-068T&H) ........................................ 3500 - 3591 1E10 FUEL INJECTION PUMP (1603) (029D) ........................ 1600 - 1603 
2E15 FILTER, OIL (4003) .......................................................... 4000 - 4003 1E10 FUEL INJECTION PUMP (1603) (039D) ........................ 1600 - 1603 
3D3 FILTER, OIL (8801) .......................................................... 8800 - 8801 1E10 FUEL INJECTION PUMP (1603) (039T).......................... 1600 - 1603 
3D6 FILTER, OIL (8806) .......................................................... 8800 - 8806 1E13 FUEL INJECTION PUMP (1614)...................................... 1600 - 1614 
3D5 FILTER, OIL - ADAPTER (8802)...................................... 8800 - 8802 1E14 FUEL INJECTION PUMP (1620) (039D) ........................ 1600 - 1620 
1C17 FLYWHEEL (1501)............................................................ 1500 - 1501 1E14 FUEL INJECTION PUMP (1620) (039T).......................... 1600 - 1620 
1C21 FLYWHEEL (1551)............................................................ 1500 - 1551 1E15 FUEL INJECTION PUMP (1635)...................................... 1600 - 1635 
1C11 FLYWHEEL HOUSING (1418).......................................... 1400 - 1418 1E16 FUEL INJECTION PUMP (1641) (029D) ........................ 1600 - 1641 
1C12 FLYWHEEL HOUSING (1421).......................................... 1400 - 1421 1E16 FUEL INJECTION PUMP (1641) (039D) ........................ 1600 - 1641 
1C13 FLYWHEEL HOUSING (1433).......................................... 1400 - 1433 1E16 FUEL INJECTION PUMP (1641) (039T).......................... 1600 - 1641 
1C14 FLYWHEEL HOUSING (1433).......................................... 1400 - 1433A 1E17 FUEL INJECTION PUMP (1644)...................................... 1600 - 1644 
1C18 FLYWHEEL HOUSING (1503).......................................... 1500 - 1503 1E18 FUEL INJECTION PUMP (1645)...................................... 1600 - 1645 
1C19 FLYWHEEL HOUSING (1503).......................................... 1500 - 1503A 1E19 FUEL INJECTION PUMP (1648)...................................... 1600 - 1648 
1C20 FLYWHEEL HOUSING (1505).......................................... 1500 - 1505 1E20 FUEL INJECTION PUMP (1673)...................................... 1600 - 1673 
2D16 FRONT PLATE (3601) ...................................................... 3600 - 3601 1E21 FUEL INJECTION PUMP (1674)...................................... 1600 - 1674 
2D18 FRONT PLATE (3601) (045D,045T&H,068T&H) ............ 3600 - 3601B 1E23 FUEL INJECTION PUMP (1680)...................................... 1600 - 1680 
2D20 FRONT PLATE (3601) (045D,045T&H,068T&H) ............ 3600 - 3601D 1F10 FUEL INJECTION PUMP LINKAGE ................................ 1600 - 1699K
2D22 FRONT PLATE (3602) ...................................................... 3600 - 3602 1F11 FUEL INJECTION PUMP WIRING HARNESS................ 1600 - 1699L
2D11 FUEL FILTER (BLEED PLUG AND DRAIN VALVE) ...... 3500 - 3597 1F12 FUEL INJECTION PUMP, SOLENOID ............................ 1600 - 1699M
2D11 FUEL FILTER (FILTER ELEMENT) ................................ 3500 - 3597 1F1 FUEL LINES (039D).......................................................... 1600 - 1699A
2D10 FUEL FILTER (FILTER HEAD) ........................................ 3500 - 3596 1F2 FUEL LINES (039T) .......................................................... 1600 - 1699B
2D9 FUEL FILTER (MECHANICAL PARTS) .......................... 3500 - 3595 1F3 FUEL LINES (045T&H) .................................................... 1600 - 1699C
2D10 FUEL FILTER (MECHANICAL PARTS) .......................... 3500 - 3596 1F5 FUEL LINES (068T&H) .................................................... 1600 - 1699E
2D9 FUEL FILTER (SEAL KIT) ................................................ 3500 - 3595 1F6 FUEL LINES (068T&H) .................................................... 1600 - 1699F
2D12 FUEL FILTER (SEDIMENT BOWL, ACCESSORY) ........ 3500 - 3598 2E5 FUEL PUMP...................................................................... 3700 - 3707 
2D3 FUEL FILTER (3515) (045T) ............................................ 3500 - 3515 2E3 FUEL PUMP (3702) .......................................................... 3700 - 3702 
2D4 FUEL FILTER (3517) (068D)............................................ 3500 - 3517 2E4 FUEL PUMP (3704) .......................................................... 3700 - 3704 
2D5 FUEL FILTER (3561-029D) .............................................. 3500 - 3561 2E6 FUEL PUMP (3710) .......................................................... 3700 - 3710 
2D6 FUEL FILTER (3567-039D&T).......................................... 3500 - 3567 
2D7 FUEL FILTER (3586-045D,T&H) ...................................... 3500 - 3586 
2D8 FUEL FILTER (3586-068T&H).......................................... 3500 - 3591 G
1E25 FUEL INJECTION LINES (1699) (029D) ........................ 1600 - 1699 
1F4 FUEL INJECTION LINES, SET ........................................ 1600 - 1699D 3D17 GASKET SET (9708-039D&T).......................................... 9700 - 9708 
1E11 FUEL INJECTION PUMP.................................................. 1600 - 1606 3D21 GASKET SET, CYLINDER HEAD REMOVAL (9712)
1E12 FUEL INJECTION PUMP.................................................. 1600 - 1613 (045D,T&H) .................................................................. 9700 - 9712 
1E22 FUEL INJECTION PUMP.................................................. 1600 - 1678 3D19 GASKET SET, OVERHAUL (9710-045D,T&H) ................ 9700 - 9710 
1E24 FUEL INJECTION PUMP.................................................. 1600 - 1683 3D23 GASKET SET, OVERHAUL (9714) (068T&H) ................ 9700 - 9714 
1D5 FUEL INJECTION PUMP (16EN) .................................... 1600 - 16EN 3E1 GASKET SET, OVERHAUL (9716) .................................. 9700 - 9716 
1D6 FUEL INJECTION PUMP (16GB) .................................... 1600 - 16GB 3D22 GASKET SET, TUNE-UP (9713-068T&H) ...................... 9700 - 9713 
1D7 FUEL INJECTION PUMP (16GQ) .................................... 1600 - 16GQ 2D17 GEAR, IDDLE (UPPER) (3601) (039D&T) ...................... 3600 - 3601A
1D8 FUEL INJECTION PUMP (16GR) .................................... 1600 - 16GR 2D23 GEAR, IDDLE (UPPER) (3601) (039D&T) ...................... 3600 - 3602A
1D9 FUEL INJECTION PUMP (16GS) .................................... 1600 - 16GS 2D19 GEAR, IDLE (LOWER) (3601)
1D10 FUEL INJECTION PUMP (16GT) .................................... 1600 - 16GT (045D,045T&H,068T&H) .............................................. 3600 - 3601C
1D11 FUEL INJECTION PUMP (16LV) .................................... 1600 - 16LV 2D21 GEAR, IDLE (LOWER) (3601)
1D12 FUEL INJECTION PUMP (16LW) .................................... 1600 - 16LW (045D,045T&H,068T&H) .............................................. 3600 - 3601E
1D13 FUEL INJECTION PUMP (16LX) .................................... 1600 - 16LX 2F14 GEAR, IDLE (LOWER) (4401)
1D14 FUEL INJECTION PUMP (16LY) .................................... 1600 - 16LY (045D,045T&H,068T&H) .............................................. 4400 - 4401C
1D15 FUEL INJECTION PUMP (16LZ)...................................... 1600 - 16LZ 2F18 GEAR, IDLE (LOWER) (4403)
1D16 FUEL INJECTION PUMP (16MA) .................................... 1600 - 16MA (045D,045T&H,068T&H) .............................................. 4400 - 4403C
1D17 FUEL INJECTION PUMP (16MB) .................................... 1600 - 16MB 2E21 GLOW PLUG, STARTING AID (4302) ............................ 4300 - 4302 
1D18 FUEL INJECTION PUMP (16MC) .................................... 1600 - 16MC 2E22 GLOW PLUG, STARTING AID (4303) ............................ 4300 - 4303 
1D19 FUEL INJECTION PUMP (16MG) .................................... 1600 - 16MG 2E23 GLOW PLUG, STARTING AID (4305) ............................ 4300 - 4305 
1D20 FUEL INJECTION PUMP (16MH) .................................... 1600 - 16MH 2E24 GLOW PLUG, STARTING AID (4306) ............................ 4300 - 4306 
1D21 FUEL INJECTION PUMP (16MJ) .................................... 1600 - 16MJ 3E11 GREASE FOR CAMSHAFT BUSHING (9726) ................ 9700 - 9726 
1D22 FUEL INJECTION PUMP (16MK) .................................... 1600 - 16MK 
1D23 FUEL INJECTION PUMP (16ML) .................................... 1600 - 16ML 
1D24 FUEL INJECTION PUMP (16MM).................................... 1600 - 16MM H
1D25 FUEL INJECTION PUMP (16MT) .................................... 1600 - 16MT 
1E1 FUEL INJECTION PUMP (16MU) .................................... 1600 - 16MU 2I17 HEAD, CYLINDER (5101) ................................................ 5100 - 5101 
1E2 FUEL INJECTION PUMP (16MV) .................................... 1600 - 16MV 2I19 HEAD, CYLINDER (5102) ................................................ 5100 - 5102 
1E3 FUEL INJECTION PUMP (16MW) .................................. 1600 - 16MW 2I21 HEAD, CYLINDER (5105) ................................................ 5100 - 5105 
1E4 FUEL INJECTION PUMP (16MX) .................................... 1600 - 16MX 2I23 HEAD, CYLINDER (5107) ................................................ 5100 - 5107 
1E5 FUEL INJECTION PUMP (16MY) .................................... 1600 - 16MY 2I25 HEAD, CYLINDER (5107) ................................................ 5100 - 5108 
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1B7
POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED

ALPHABETICAL INDEX - CONTINUED

GRID PAGE GRID PAGE
1J16 HEATER BLOCK (2601) .................................................. 2600 - 2601 2J25 INTERMEDIATE HOUSING
1J17 HEATER BLOCK (2602) .................................................. 2600 - 2602 (OIL COOLER / WATER PUMP) (5904) .................... 5900 - 5904A
1C11 HOUSING, FLYWHEEL (1418) ........................................ 1400 - 1418 
1C12 HOUSING, FLYWHEEL (1421) ........................................ 1400 - 1421 
1C18 HOUSING, FLYWHEEL (1503) ........................................ 1500 - 1503 K
1C19 HOUSING, FLYWHEEL (1503) ........................................ 1500 - 1503A
1C20 HOUSING, FLYWHEEL (1505) ........................................ 1500 - 1505 2F13 KIT FOR WATER PUMP (4401) (045D,T&H).................. 4400 - 4401B
2J17 HOUSING, INTERMEDIATE 2F17 KIT FOR WATER PUMP (4403) (068T&H) .................... 4400 - 4403B

(OIL COOLER / WATER PUMP) (5901) .................... 5900 - 5901A 3D11 KIT FOR WATER PUMP (9702) ...................................... 9700 - 9702 
2J21 HOUSING, INTERMEDIATE 3E7 KIT FOR WATER PUMP (9722-045T&H) ........................ 9700 - 9722 

(OIL COOLER / WATER PUMP) (5902) .................... 5900 - 5902A 3E8 KIT FOR WATER PUMP (9723-068T&H) ........................ 9700 - 9723 
2J19 HOUSING, INTERMEDIATE 2G25 KIT, BEARINGS / CRANKSHAFT (4708)

(OIL COOLER / WATER PUMP) (5904) .................... 5900 - 5901C (039D&T) ...................................................................... 4700 - 4708 
2J23 HOUSING, INTERMEDIATE 2G11 KIT, CYLINDER BLOCK (4603) (039D&T) ...................... 4600 - 4603 

(OIL COOLER / WATER PUMP) (5904) .................... 5900 - 5902C 2I11 KIT, OIL PUMP (5001)...................................................... 5000 - 5001 
2J25 HOUSING, INTERMEDIATE 2H8 KIT, PISTON/LINER (045D).............................................. 4800 - 4801 

(OIL COOLER / WATER PUMP) (5904) .................... 5900 - 5904A 2H14 KIT, PISTON/LINER (045D).............................................. 4800 - 4805 
2E9 HOUSING, THERMOSTAT (3909) .................................. 3900 - 3909 2H12 KIT, PISTON/LINER (045TF150)...................................... 4800 - 4803 
1C13 HOUSING,FLYWHEEL (1433) .......................................... 1400 - 1433 2H16 KIT, PISTON/LINER (045TF150)...................................... 4800 - 4807 
1C14 HOUSING,FLYWHEEL (1433) .......................................... 1400 - 1433A 2F20 KIT, TIMING GEAR COVER (4499) (039D&T)................ 4400 - 4499A

I L

2F22 IDDLE GEAR (LOWER) (4499) ........................................ 4400 - 4499C 2H20 LINER / PISTON- KIT (029D) .......................................... 4800 - 4809B
2D19 IDLE GEAR (LOWER) (3601) 2H10 LINER, CYLINDER (4802) (039D&T) .............................. 4800 - 4802 

(045D,045T&H,068T&H) .............................................. 3600 - 3601C 2H22 LINER, CYLINDER (4809-045T&H).................................. 4800 - 4809D
2D21 IDLE GEAR (LOWER) (3601) 1F2 LINES, FUEL (039T) ........................................................ 1600 - 1699B

(045D,045T&H,068T&H) .............................................. 3600 - 3601E 1F3 LINES, FUEL (045T&H) .................................................... 1600 - 1699C
2F14 IDLE GEAR (LOWER) (4401) 1F5 LINES, FUEL (068T&H) .................................................... 1600 - 1699E

(045D,045T&H,068T&H) .............................................. 4400 - 4401C 1F6 LINES, FUEL (068T&H) .................................................... 1600 - 1699F
2F18 IDLE GEAR (LOWER) (4403) 1F4 LINES, FUEL, SET............................................................ 1600 - 1699D

(045D,045T&H,068T&H) .............................................. 4400 - 4403C 3D4 LINES, OIL - ADAPTER  (8801) ...................................... 8800 - 8801A
2D17 IDLE GEAR (UPPER) (3601) (039D&T) .......................... 3600 - 3601A 1F1 LINES,FUEL (039D) .......................................................... 1600 - 1699A
2D23 IDLE GEAR (UPPER) (3601) (039D&T) .......................... 3600 - 3602A 1F10 LINKAGE, FUEL INJECTION PUMP................................ 1600 - 1699K
3C3 INDICATOR, AIR RESTRICTION (7503) ........................ 7500 - 7503 3E9 LIQUID GASKET (9724) .................................................. 9700 - 9724 
3C4 INDICATOR, AIR RESTRICTION (7504) ........................ 7500 - 7504 
1F7 INJECTION NOZZLE (039D&T) ...................................... 1600 - 1699G
1F8 INJECTION NOZZLE (045D,T&H/068T&H)...................... 1600 - 1699H M
1F9 INJECTION NOZZLE (045D,T&H/068T&H)...................... 1600 - 1699J
1E11 INJECTION PUMP, FUEL ................................................ 1600 - 1606 1K13 MANIFOLD, EXHAUST (029D) (2806) ............................ 2800 - 2806 
1E12 INJECTION PUMP, FUEL ................................................ 1600 - 1613 1K11 MANIFOLD, EXHAUST (039D&T) (2803) ........................ 2800 - 2803 
1E22 INJECTION PUMP, FUEL ................................................ 1600 - 1678 1K14 MANIFOLD, EXHAUST (039D) (2806) ............................ 2800 - 2806A
1E24 INJECTION PUMP, FUEL ................................................ 1600 - 1683 1K16 MANIFOLD, EXHAUST (045D) (2822) ............................ 2800 - 2822 
1F12 INJECTION PUMP, SOLENOID ...................................... 1600 - 1699M 1K18 MANIFOLD, EXHAUST (045D) (2826) ............................ 2800 - 2826 
1F11 INJECTION PUMP, WIRING HARNESS.......................... 1600 - 1699L 1K12 MANIFOLD, EXHAUST (045T&H) (2803) ........................ 2800 - 2803A
2J10 INLET, WATER PUMP (5701).......................................... 5700 - 5701 1K17 MANIFOLD, EXHAUST (068D) (2825) ............................ 2800 - 2825 
2J11 INLET, WATER PUMP (5702).......................................... 5700 - 5702 1K15 MANIFOLD, EXHAUST (2809) ........................................ 2800 - 2809 
2J12 INLET, WATER PUMP (5702).......................................... 5700 - 5702A 1F18 MANIFOLD, INTAKE (029D) (1712) ................................ 1700 - 1712 
1F23 INTAKE MANIFOLD (G49) .............................................. 1700 - 1760 1F15 MANIFOLD, INTAKE (045D) ............................................ 1700 - 1705 
1F24 INTAKE MANIFOLD (G49) .............................................. 1700 - 1762 1F17 MANIFOLD, INTAKE (1710) ............................................ 1700 - 1710 
1F18 INTAKE MANIFOLD (029D) (1712).................................. 1700 - 1712 1F19 MANIFOLD, INTAKE (1723) ............................................ 1700 - 1723 
1F15 INTAKE MANIFOLD (045D).............................................. 1700 - 1705 1F16 MANIFOLD, INTAKE(1706) .............................................. 1700 - 1706 
1F16 INTAKE MANIFOLD (1706) .............................................. 1700 - 1706 1F21 MANIFOLD, INTAKE(1740) .............................................. 1700 - 1740 
1F17 INTAKE MANIFOLD (1710) .............................................. 1700 - 1710 1F22 MANIFOLD, INTAKE(1748) .............................................. 1700 - 1748 
1F19 INTAKE MANIFOLD (1723) .............................................. 1700 - 1723 1F20 MANIFOLD,INTAKE (1735) .............................................. 1700 - 1735 
1F20 INTAKE MANIFOLD (1735) .............................................. 1700 - 1735 
1F21 INTAKE MANIFOLD (1740) .............................................. 1700 - 1740 
1F22 INTAKE MANIFOLD (1748) .............................................. 1700 - 1748 N
2J17 INTERMEDIATE HOUSING

(OIL COOLER / WATER PUMP) (5901) .................... 5900 - 5901A 1B20 NO OIL DIPSTICK (R.H.) ................................................ 1200 - 1299A
2J21 INTERMEDIATE HOUSING 1B22 NO OIL DIPSTICK (R.H.) ................................................ 1200 - 1299C

(OIL COOLER / WATER PUMP) (5902) .................... 5900 - 5902A 1B20 NO OIL FILLER NECK (R.H.) .......................................... 1200 - 1299A
2J19 INTERMEDIATE HOUSING 1B22 NO OIL FILLER NECK (R.H.) .......................................... 1200 - 1299C

(OIL COOLER / WATER PUMP) (5904) .................... 5900 - 5901C 1F7 NOZZLE, INJECTION (039D&T) ...................................... 1600 - 1699G
2J23 INTERMEDIATE HOUSING 1F8 NOZZLE, INJECTION (045D,T&H/068T&H) .................... 1600 - 1699H

(OIL COOLER / WATER PUMP) (5904) .................... 5900 - 5902C 1F9 NOZZLE, INJECTION (045D,T&H/068T&H) .................... 1600 - 1699J
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1B8
POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED

ALPHABETICAL INDEX - CONTINUED

GRID PAGE GRID PAGE
O 2H25 PISTON RINGS (4810-068T&H) ...................................... 4800 - 4810A

2H8 PISTON/LINER KIT (045D) .............................................. 4800 - 4801 
2J16 OIL COOLER (5901) ........................................................ 5900 - 5901 2H14 PISTON/LINER KIT (045D) .............................................. 4800 - 4805 
2J18 OIL COOLER (5901) ........................................................ 5900 - 5901B 2H12 PISTON/LINER KIT (045TF150) ...................................... 4800 - 4803 
2J20 OIL COOLER (5902) ........................................................ 5900 - 5902 2H16 PISTON/LINER KIT (045TF150) ...................................... 4800 - 4807 
2J22 OIL COOLER (5902) ........................................................ 5900 - 5902B 2D16 PLATE, FRONT (3601) .................................................... 3600 - 3601 
2J24 OIL COOLER (5904) ........................................................ 5900 - 5904 2D18 PLATE, FRONT (3601) (045D,045T&H,068T&H) ............ 3600 - 3601B
2K1 OIL COOLER (5906) ........................................................ 5900 - 5906 2D20 PLATE, FRONT (3601) (045D,045T&H,068T&H) ............ 3600 - 3601D
2E13 OIL DIPSTICK (4002) ...................................................... 4000 - 4002 2D22 PLATE, FRONT (3602) .................................................... 3600 - 3602 
2E15 OIL DIPSTICK (4003) ...................................................... 4000 - 4003 2E14 PLUG (OIL DIPSTICK) (4002).......................................... 4000 - 4002A
2E16 OIL DIPSTICK (4004) ...................................................... 4000 - 4004 2E18 PLUG (OIL DIPSTICK) (4017).......................................... 4000 - 4017A
2E17 OIL DIPSTICK (4017) ...................................................... 4000 - 4017 1C3 PULLEY, CRANKSHAFT (1301) ...................................... 1300 - 1301 
1B21 OIL FILLER NECK, W/O, COVER (LH) - 270 ................ 1200 - 1299B 1C4 PULLEY, CRANKSHAFT (1302) ...................................... 1300 - 1302 
1B23 OIL FILLER NECK, W/O, COVER (LH) - 270 ................ 1200 - 1299D 1C5 PULLEY, CRANKSHAFT (1305) ...................................... 1300 - 1305 
2E15 OIL FILTER (4003)............................................................ 4000 - 4003 1C7 PULLEY, CRANKSHAFT (1312) ...................................... 1300 - 1312 
2E16 OIL FILTER (4004)............................................................ 4000 - 4004 1C8 PULLEY, CRANKSHAFT (1317) ...................................... 1300 - 1317 
3D3 OIL FILTER (8801)............................................................ 8800 - 8801 1H20 PULLEY, WATER PUMP (2001) ...................................... 2000 - 2001 
3D6 OIL FILTER (8806)............................................................ 8800 - 8806 1H21 PULLEY, WATER PUMP (2002) ...................................... 2000 - 2002 
3D6 OIL FILTER ADAPTER (HIGH POSITION)(8806) .......... 8800 - 8806 2E5 PUMP, FUEL .................................................................... 3700 - 3707 
3D3 OIL FILTER ADAPTER (8801) ........................................ 8800 - 8801 2E3 PUMP, FUEL (3702) ........................................................ 3700 - 3702 
3D5 OIL FILTER ADAPTER (8802) ........................................ 8800 - 8802 2E4 PUMP, FUEL (3704) ........................................................ 3700 - 3704 
3D4 OIL LINES, ADAPTER  (8801) ........................................ 8800 - 8801A 1E11 PUMP, FUEL INJECTION ................................................ 1600 - 1606 
2K22 OIL LINES, TURBOCHARGER (6503) ............................ 6500 - 6503A 1E12 PUMP, FUEL INJECTION ................................................ 1600 - 1613 
2K24 OIL LINES, TURBOCHARGER (6522) ............................ 6500 - 6522A 1E22 PUMP, FUEL INJECTION ................................................ 1600 - 1678 
2L4 OIL LINES, TURBOCHARGER (6577) ............................ 6500 - 6577A 1E24 PUMP, FUEL INJECTION ................................................ 1600 - 1683 
2L6 OIL LINES, TURBOCHARGER (6578) ............................ 6500 - 6578A 1D5 PUMP, FUEL INJECTION (16EN).................................... 1600 - 16EN 
2L8 OIL LINES, TURBOCHARGER (6579) ............................ 6500 - 6579A 1D6 PUMP, FUEL INJECTION (16GB).................................... 1600 - 16GB 
2L10 OIL LINES, TURBOCHARGER (6592) ............................ 6500 - 6592A 1D7 PUMP, FUEL INJECTION (16GQ) .................................. 1600 - 16GQ 
1H10 OIL PAN (039D&T) .......................................................... 1900 - 1908A 1D8 PUMP, FUEL INJECTION (16GR) .................................. 1600 - 16GR 
1H9 OIL PAN (1908) ................................................................ 1900 - 1908 1D9 PUMP, FUEL INJECTION (16GS).................................... 1600 - 16GS 
1H11 OIL PAN (1910) ................................................................ 1900 - 1910 1D10 PUMP, FUEL INJECTION (16GT).................................... 1600 - 16GT 
1H12 OIL PAN (1910-029D) ...................................................... 1900 - 1910A 1D11 PUMP, FUEL INJECTION (16LV) .................................... 1600 - 16LV 
1H13 OIL PAN (1949) ................................................................ 1900 - 1949A 1D12 PUMP, FUEL INJECTION (16LW) .................................. 1600 - 16LW 
1H14 OIL PAN (1949) ................................................................ 1900 - 1949B 1D13 PUMP, FUEL INJECTION (16LX) .................................... 1600 - 16LX 
1H15 OIL PAN (1950) ................................................................ 1900 - 1950A 1D14 PUMP, FUEL INJECTION (16LY) .................................... 1600 - 16LY 
1H16 OIL PAN (1950) ................................................................ 1900 - 1950B 1D15 PUMP, FUEL INJECTION (16LZ) .................................... 1600 - 16LZ 
1H17 OIL PAN, (CONVERSION KIT) (1950) ............................ 1900 - 1950C 1D16 PUMP, FUEL INJECTION (16MA) .................................. 1600 - 16MA 
2I12 OIL PUMP (5001-045T&H) .............................................. 5000 - 5001A 1D17 PUMP, FUEL INJECTION (16MB) .................................. 1600 - 16MB 
2I13 OIL PUMP (5001-068T&H) .............................................. 5000 - 5001B 1D18 PUMP, FUEL INJECTION (16MC) .................................. 1600 - 16MC 
2I14 OIL PUMP (5002-045D).................................................... 5000 - 5002 1D19 PUMP, FUEL INJECTION (16MG) .................................. 1600 - 16MG 
2I11 OIL PUMP KIT (5001) ...................................................... 5000 - 5001 1D20 PUMP, FUEL INJECTION (16MH) .................................. 1600 - 16MH 

1D21 PUMP, FUEL INJECTION (16MJ) .................................... 1600 - 16MJ 
1D22 PUMP, FUEL INJECTION (16MK) .................................. 1600 - 16MK 

P 1D23 PUMP, FUEL INJECTION (16ML).................................... 1600 - 16ML 
1D24 PUMP, FUEL INJECTION (16MM) .................................. 1600 - 16MM 

2J4 PAINT (5601) .................................................................... 5600 - 5601 1D25 PUMP, FUEL INJECTION (16MT).................................... 1600 - 16MT 
2J5 PAINT (5602) .................................................................... 5600 - 5602 1E1 PUMP, FUEL INJECTION (16MU) .................................. 1600 - 16MU 
2J6 PAINT (5603) .................................................................... 5600 - 5603 1E2 PUMP, FUEL INJECTION (16MV) .................................. 1600 - 16MV 
2J7 PAINT (5607) .................................................................... 5600 - 5607 1E3 PUMP, FUEL INJECTION (16MW) .................................. 1600 - 16MW 
1H17 PAN, OIL (CONVERSION KIT) (1950) ............................ 1900 - 1950C 1E4 PUMP, FUEL INJECTION (16MX) .................................. 1600 - 16MX 
1H10 PAN, OIL (039D&T) .......................................................... 1900 - 1908A 1E5 PUMP, FUEL INJECTION (16MY) .................................. 1600 - 16MY 
1H9 PAN, OIL (1908)................................................................ 1900 - 1908 1E6 PUMP, FUEL INJECTION (16QZ).................................... 1600 - 16QZ 
1H13 PAN, OIL (1949)................................................................ 1900 - 1949A 1E7 PUMP, FUEL INJECTION (16RA).................................... 1600 - 16RA 
1H14 PAN, OIL (1949)................................................................ 1900 - 1949B 1E8 PUMP, FUEL INJECTION (16RB).................................... 1600 - 16RB 
1H15 PAN, OIL (1950)................................................................ 1900 - 1950A 1E9 PUMP, FUEL INJECTION (16RC).................................... 1600 - 16RC 
1H16 PAN, OIL (1950)................................................................ 1900 - 1950B 1E13 PUMP, FUEL INJECTION (1614) .................................... 1600 - 1614 
1H11 PAN,OIL (1910) ................................................................ 1900 - 1910 1E20 PUMP, FUEL INJECTION (1673) .................................... 1600 - 1673 
1H12 PAN,OIL (1910-029D) ...................................................... 1900 - 1910A 1E21 PUMP, FUEL INJECTION (1674) .................................... 1600 - 1674 
2H10 PISTON (4802) (039D&T) ................................................ 4800 - 4802 1E23 PUMP, FUEL INJECTION (1680) .................................... 1600 - 1680 
2H18 PISTON (4809-029D) ........................................................ 4800 - 4809 1F11 PUMP, INJECTION- WIRING HARNESS ........................ 1600 - 1699L
2H22 PISTON (4809-045T&H) .................................................. 4800 - 4809D 1F12 PUMP, INJECTION, SOLENOID ...................................... 1600 - 1699M
2H25 PISTON (4810-068T&H) .................................................. 4800 - 4810A 2I12 PUMP, OIL (5001-045T&H) .............................................. 5000 - 5001A
2H20 PISTON / LINER- KIT (029D) .......................................... 4800 - 4809B 2I13 PUMP, OIL (5001-068T&H) .............................................. 5000 - 5001B
2H19 PISTON PIN (4809-029D) ................................................ 4800 - 4809A 2I14 PUMP, OIL (5002-045D) .................................................. 5000 - 5002 
2H10 PISTON RINGS (4802) (039D&T) .................................... 4800 - 4802 1H22 PUMP, WATER (2026) .................................................... 2000 - 2026 
2H18 PISTON RINGS (4809-029D) .......................................... 4800 - 4809 1H23 PUMP, WATER (2027) .................................................... 2000 - 2027 
2H22 PISTON RINGS (4809-045T&H) ...................................... 4800 - 4809D 1H24 PUMP, WATER (2034) .................................................... 2000 - 2034 
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1B9
POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED

ALPHABETICAL INDEX - CONTINUED

GRID PAGE GRID PAGE
2F12 PUMP, WATER (4401) .................................................... 4400 - 4401A 2C2 STARTER (3054) .............................................................. 3000 - 3054 
2F16 PUMP, WATER (4403) .................................................... 4400 - 4403A 2C4 STARTER (3054) .............................................................. 3000 - 3054B
1E15 PUMP,FUEL INJECTION (1635) ...................................... 1600 - 1635 2B14 STARTER COMPONENTS (3008) .................................. 3000 - 3008A
1E17 PUMP,FUEL INJECTION (1644) ...................................... 1600 - 1644 2B16 STARTER COMPONENTS (3009) .................................. 3000 - 3009A
1E18 PUMP,FUEL INJECTION (1645) ...................................... 1600 - 1645 2B18 STARTER COMPONENTS (3016) .................................. 3000 - 3016A
1E19 PUMP,FUEL INJECTION (1648) ...................................... 1600 - 1648 2B20 STARTER COMPONENTS (3025) .................................. 3000 - 3025A
2I4 PUSH ROD (4901-039D&T) ............................................ 4900 - 4901 2B22 STARTER COMPONENTS (3026) .................................. 3000 - 3026A
2I5 PUSH ROD (4901-039D&T) ............................................ 4900 - 4901A 2B24 STARTER COMPONENTS (3052) .................................. 3000 - 3052A
2I6 PUSH ROD (4901-045D,T&H).......................................... 4900 - 4901B 2C1 STARTER COMPONENTS (3052) .................................. 3000 - 3052C
2I7 PUSH ROD (4902-068T&H) ............................................ 4900 - 4902 2C3 STARTER COMPONENTS (3054) .................................. 3000 - 3054A
2I8 PUSH ROD (4903)............................................................ 4900 - 4903 2C5 STARTER COMPONENTS (3054) .................................. 3000 - 3054C

2E25 STARTING AID (4311)...................................................... 4300 - 4311 
2F1 STARTING AID (4311)...................................................... 4300 - 4311A

R 2F2 STARTING AID (4312)...................................................... 4300 - 4312 
2F3 STARTING AID (4312)...................................................... 4300 - 4312A

1J20 RADIATOR (2704) ............................................................ 2700 - 2704 2E21 STARTING AID, GLOW PLUG (4302) ............................ 4300 - 4302 
1J22 RADIATOR (2710) ............................................................ 2700 - 2710 2E22 STARTING AID, GLOW PLUG (4303) ............................ 4300 - 4303 
1J24 RADIATOR (2711) ............................................................ 2700 - 2711A 2E23 STARTING AID, GLOW PLUG (4305) ............................ 4300 - 4305 
1K1 RADIATOR (2712) ............................................................ 2700 - 2712 2E24 STARTING AID, GLOW PLUG (4306) ............................ 4300 - 4306 
1K3 RADIATOR (2713) ............................................................ 2700 - 2713A 2F4 STARTING AID, WITHOUT (4399) .................................. 4300 - 4397 
1K5 RADIATOR (2714) ............................................................ 2700 - 2714 2F5 STARTING AID, WITHOUT (4399) .................................. 4300 - 4399 
1K7 RADIATOR (2715) ............................................................ 2700 - 2715A 2F6 STARTING AID, WITHOUT (4399) .................................. 4300 - 4399A
2H10 RINGS, PISTON (4802) (039D&T) .................................. 4800 - 4802 2F7 STARTING AID, WITHOUT (4399) .................................. 4300 - 4399B
2H22 RINGS, PISTON (4809-045T&H)...................................... 4800 - 4809D 3C7 SWITCH (OIL) (7622) ...................................................... 7600 - 7622 
2H25 RINGS, PISTON (4810-068T&H)...................................... 4800 - 4810A 3C8 SWITCH (OIL) (7624) ...................................................... 7600 - 7624 
2I4 ROCKER ARM (4901-039D&T) ........................................ 4900 - 4901 3C9 SWITCH (OIL) (7625) ...................................................... 7600 - 7625 
2I5 ROCKER ARM (4901-039D&T) ........................................ 4900 - 4901A 3C10 SWITCH (OIL) (7625) ...................................................... 7600 - 7625A
2I6 ROCKER ARM (4901-045D,T&H) .................................... 4900 - 4901B
2I7 ROCKER ARM (4902-068T&H) ........................................ 4900 - 4902 
2I8 ROCKER ARM (4903) ...................................................... 4900 - 4903 T
2I4 ROCKER ARM SHAFT (4901-039D&T) .......................... 4900 - 4901 
2I5 ROCKER ARM SHAFT (4901-039D&T) .......................... 4900 - 4901A 2F21 TACHOMETER DRIVE, CLOSING (4499) ...................... 4400 - 4499B
2I6 ROCKER ARM SHAFT (4901-045D,T&H) ...................... 4900 - 4901B 2I4 TAPPET (4901-039D&T) .................................................. 4900 - 4901 
2I7 ROCKER ARM SHAFT (4902-068T&H) .......................... 4900 - 4902 2I5 TAPPET (4901-039D&T) .................................................. 4900 - 4901A
2I8 ROCKER ARM SHAFT (4903) ........................................ 4900 - 4903 2I6 TAPPET (4901-045D,T&H) .............................................. 4900 - 4901B
3C20 ROLLER, DRIVE BELT (8711) ........................................ 8700 - 8711 2I7 TAPPET (4902-068T&H) .................................................. 4900 - 4902 
3C21 ROLLER, DRIVE BELT (8711) ........................................ 8700 - 8711A 2I8 TAPPET (4903) ................................................................ 4900 - 4903 

1I10 THERMOSTAT (2201) ...................................................... 2200 - 2201 
1I11 THERMOSTAT (2201) ...................................................... 2200 - 2201A

S 1I12 THERMOSTAT (2204) ...................................................... 2200 - 2204 
1I13 THERMOSTAT (2204) ...................................................... 2200 - 2204A

1F11 SENSOR, INJECTION PUMP .......................................... 1600 - 1699L 1I4 THERMOSTAT COVER (045D,T&H) .............................. 2100 - 2109A
3B14 SENSOR, WATER TEMPERATURE (6609) .................... 6600 - 6609 1I5 THERMOSTAT COVER (068D,T&H) .............................. 2100 - 2109B
3B15 SENSOR, WATER TEMPERATURE (6610) .................... 6600 - 6610 1I3 THERMOSTAT COVER (2109) ........................................ 2100 - 2109 
3B16 SENSOR, WATER TEMPERATURE (6612) .................... 6600 - 6612 1I6 THERMOSTAT COVER (2112) ........................................ 2100 - 2112 
3B17 SENSOR, WATER TEMPERATURE (6612) .................... 6600 - 6612A 1I7 THERMOSTAT COVER (2129) ........................................ 2100 - 2129 
3B13 SENSOR, WATER TEMPERATURE(6608) .................... 6600 - 6608 2E9 THERMOSTAT HOUSING (3909) .................................... 3900 - 3909 
3B18 SENSOR, WATER TEMPERATURE(6613) .................... 6600 - 6613 2H2 THRUST BEARING (CRANKSHAFT) (4708) .................. 4700 - 4708B
1F4 SET OF FUEL INJECTION LINES .................................. 1600 - 1699D 2H5 THRUST BEARING (CRANKSHAFT) (4710) .................. 4700 - 4710B
2G3 SHAFT, BALANCER (4501) (EARLY DESIGN) .............. 4500 - 4501 2H3 THRUST BEARINGS (4710)(029D).................................. 4700 - 4710 
2G4 SHAFT, BALANCER (4501) (LATE DESIGN).................. 4500 - 4501A 3D13 THRUST BEARINGS (9704) ............................................ 9700 - 9704 
2G5 SHAFT, BALANCER (4502).............................................. 4500 - 4502 3D14 THRUST BEARINGS (9705) ............................................ 9700 - 9705 
3C13 SHEAVE, FAN (8604) ...................................................... 8600 - 8604 2F11 TIMING GEAR COVER (4401) ........................................ 4400 - 4401 
3C14 SHEAVE, FAN (8604) ...................................................... 8600 - 8604A 2F15 TIMING GEAR COVER (4403) ........................................ 4400 - 4403 
3C15 SHEAVE, FAN (8605) ...................................................... 8600 - 8605 2F19 TIMING GEAR COVER (4499) ........................................ 4400 - 4499 
3C16 SHEAVE, FAN (8605) ...................................................... 8600 - 8605A 3D12 TIMING GEAR COVER (9703-039D&T) .......................... 9700 - 9703 
3C17 SHEAVE, FAN (8634) ...................................................... 8600 - 8634 2F20 TIMING GEAR COVER KIT (4499) (039D&T) ................ 4400 - 4499A
3E3 SHORT BLOCK ASSEMBLY (9718-045T&H).................. 9700 - 9718 3B22 TORSIONAL DAMPENER (6801) .................................... 6800 - 6801 
3E5 SHORT BLOCK ASSEMBLY (9720) (068T&H) .............. 9700 - 9720 3B23 TORSIONAL DAMPENER (6803) .................................... 6800 - 6803 
1F12 SOLENOID, FUEL INJECTION PUMP ............................ 1600 - 1699M 2K21 TURBOCHARGER (6503) ................................................ 6500 - 6503 
2B13 STARTER (3008) .............................................................. 3000 - 3008 2K23 TURBOCHARGER (6522) ................................................ 6500 - 6522 
2B15 STARTER (3009) .............................................................. 3000 - 3009 2L1 TURBOCHARGER (6576) ................................................ 6500 - 6576 
2B17 STARTER (3016) .............................................................. 3000 - 3016 2L3 TURBOCHARGER (6577) ................................................ 6500 - 6577 
2B19 STARTER (3025) .............................................................. 3000 - 3025 2L5 TURBOCHARGER (6578) ................................................ 6500 - 6578 
2B21 STARTER (3026) .............................................................. 3000 - 3026 2L7 TURBOCHARGER (6579) ................................................ 6500 - 6579 
2B23 STARTER (3052) .............................................................. 3000 - 3052 2L9 TURBOCHARGER (6592) ................................................ 6500 - 6592 
2B25 STARTER (3052) .............................................................. 3000 - 3052B 2K22 TURBOCHARGER OIL LINES (6503).............................. 6500 - 6503A
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1B10
POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED

ALPHABETICAL INDEX - CONTINUED

GRID PAGE GRID PAGE
2K24 TURBOCHARGER OIL LINES (6522).............................. 6500 - 6522A
2L4 TURBOCHARGER OIL LINES (6577).............................. 6500 - 6577A
2L6 TURBOCHARGER OIL LINES (6578).............................. 6500 - 6578A
2L8 TURBOCHARGER OIL LINES (6579).............................. 6500 - 6579A
2L10 TURBOCHARGER OIL LINES (6592).............................. 6500 - 6592A

V

2I18 VALVE (5101).................................................................... 5100 - 5101A
2I20 VALVE (5102).................................................................... 5100 - 5102A
2I22 VALVE (5105).................................................................... 5100 - 5105A
2I24 VALVE (5107).................................................................... 5100 - 5107A
2J1 VALVE (5108).................................................................... 5100 - 5108A
1B13 VALVE COVER (1101) .................................................... 1100 - 1101 
1B14 VALVE COVER (1102) .................................................... 1100 - 1102 
1B15 VALVE COVER (1103) .................................................... 1100 - 1103 
1B16 VALVE COVER (1104) .................................................... 1100 - 1104 
2I18 VALVE ROTATOR (5101) ................................................ 5100 - 5101A
2I20 VALVE ROTATOR (5102) ................................................ 5100 - 5102A
2I22 VALVE ROTATOR (5105) ................................................ 5100 - 5105A
2I24 VALVE ROTATOR (5107) ................................................ 5100 - 5107A
2J1 VALVE ROTATOR (5108) ................................................ 5100 - 5108A
2I18 VALVE SEAT (5101) ........................................................ 5100 - 5101A
2I20 VALVE SEAT (5102) ........................................................ 5100 - 5102A
2I22 VALVE SEAT (5105) ........................................................ 5100 - 5105A
2I24 VALVE SEAT (5107) ........................................................ 5100 - 5107A
2J1 VALVE SEAT (5108) ........................................................ 5100 - 5108A
2I18 VALVE SPRING (5101) .................................................... 5100 - 5101A
2I20 VALVE SPRING (5102) .................................................... 5100 - 5102A
2I22 VALVE SPRING (5105) .................................................... 5100 - 5105A
2I24 VALVE SPRING (5107) .................................................... 5100 - 5107A
2J1 VALVE SPRING (5108) .................................................... 5100 - 5108A
1H12 VALVE, DRAIN/OIL PAN(1910-029D) .............................. 1900 - 1910A

W

1H22 WATER PUMP (2026) ...................................................... 2000 - 2026 
1H23 WATER PUMP (2027) ...................................................... 2000 - 2027 
1H24 WATER PUMP (2034) ...................................................... 2000 - 2034 
2F12 WATER PUMP (4401) ...................................................... 4400 - 4401A
2F16 WATER PUMP (4403) ...................................................... 4400 - 4403A
2J10 WATER PUMP INLET (5701) .......................................... 5700 - 5701 
2J11 WATER PUMP INLET (5702) .......................................... 5700 - 5702 
2J12 WATER PUMP INLET (5702) .......................................... 5700 - 5702A
2F13 WATER PUMP KIT (4401) (045D,T&H) .......................... 4400 - 4401B
2F17 WATER PUMP KIT (4403) (068T&H) .............................. 4400 - 4403B
3D11 WATER PUMP KIT (9702) .............................................. 9700 - 9702 
3E7 WATER PUMP KIT (9722-045T&H) ................................ 9700 - 9722 
3E8 WATER PUMP KIT (9723-068T&H) ................................ 9700 - 9723 
1H20 WATER PUMP PULLEY (2001) ...................................... 2000 - 2001 
1H21 WATER PUMP PULLEY (2002) ...................................... 2000 - 2002 
3B13 WATER TEMPERARURE SENSOR (6608) .................... 6600 - 6608 
3B14 WATER TEMPERARURE SENSOR (6609) .................... 6600 - 6609 
3B15 WATER TEMPERARURE SENSOR (6610) .................... 6600 - 6610 
3B16 WATER TEMPERARURE SENSOR (6612) .................... 6600 - 6612 
3B17 WATER TEMPERARURE SENSOR (6612) .................... 6600 - 6612A
3B18 WATER TEMPERARURE SENSOR (6613) .................... 6600 - 6613 
1F11 WIRING HARNESS, FUEL INJECTION PUMP .............. 1600 - 1699L
1B19 WITHOUT OIL FILLER NECK (1299) (3.9D) .................. 1200 - 1299 
3B19 WITHOUT SENSOR (WATER) (6699) ............................ 6600 - 6699 
2F4 WITHOUT STARTING AID (4399) .................................. 4300 - 4397 
2F5 WITHOUT STARTING AID (4399) .................................. 4300 - 4399 
2F6 WITHOUT STARTING AID (4399) .................................. 4300 - 4399A
2F7 WITHOUT STARTING AID (4399) .................................. 4300 - 4399B
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1B12
VALVE COVER

SECTIONAL INDEX
INDEX DE SECTION
GRUPPENINDEX
INDICE DELLA SEZIONE
INDICE DE SECCION
GRUPPSFORTECKNING
CDP45062       -UN-13NOV01

1101 - 1B13
1102 - 1B14
1103 - 1B15
1104 - 1B16
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1B13
VALVE COVER

1101
1101
1101
1101
1101
1101

CD42400        -UN-29JAN98

0 0 0
4 4 4

ENGINE 5 5 5
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 H23125 PLUG 4  X X X
 2 R123574 NUT 4  X X X
 3 R123575 O-RING 4  X X X
 4 RE70401 VALVE COVER 1  X X X
 5 R123542 GASKET 1  X X X
 6 RE500005 FILLER CAP 1  X X X
 7 R502902 PACKING 1  X X X (SUB FOR R500001)
 8 R116324 MEDALLION 1  X X X
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1B14
VALVE COVER

1102
1102
1102
1102
1102
1102

CD41001B       -UN-25NOV98

0 0 0
6 6 6

ENGINE 8 8 8
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 H23125 PLUG 6  X X X
 2 R123574 NUT 6  X X X
 3 R123575 O-RING 6  X X X
 4 RE70400 VALVE COVER 1  X X X
 5 R123543 GASKET 1  X X X
 6 RE500005 FILLER CAP 1  X X X
 7 R502902 PACKING 1  X X X (SUB FOR R500001)
 8 R121674 MEDALLION 1  X X X
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1B15
VALVE COVER

1103
1103
1103
1103
1103
1103

CD39613        -UN-17AUG95

0
2

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 RE44188 VALVE COVER 1  X
 2 R106796 O-RING 1  X LGTH 1256MM, CUT TO LENGTH, COUPER A
      LONGUEUR, ABLAENGEN, TAGLIARE SU MISURE,
      CORTAR A LONGITUD, AVSKARE EFTER MATT
 3 RE42762 FILLER CAP 1  X
 4 RE32140 SCREW, WITH WASHER 6  X
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1B16
VALVE COVER

1104
1104
1104
1104
1104
1104

CD35608B       -UN-21FEB96

0 0
3 3

ENGINE 9 9
KEY PART NO. PART NAME QTY SERIAL NO. D T REMARKS

 1 RE44205 VALVE COVER 1  X X
 2 R106796 O-RING 1  X X LGTH 1256MM, CUT TO LENGTH, COUPER A
      LONGUEUR, ABLAENGEN, TAGLIARE SU
      MISURE, CORTAR A LONGITUD, AVSKARE
      EFTER MATT
 3 RE42762 FILLER CAP 1  X X
 4 RE32140 SCREW, WITH WASHER 8  X X
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MEMORANDA
MEMORANDA
MEMORANDA
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1B18
OIL FILLER NECK

SECTIONAL INDEX
INDEX DE SECTION
GRUPPENINDEX
INDICE DELLA SEZIONE
INDICE DE SECCION
GRUPPSFORTECKNING
CD43301        -UN-23OCT01

1299 - 1B19
1299 - 1B20
1299 - 1B21
1299 - 1B22
1299 - 1B23
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1B19
OIL FILLER NECK

1299
1299
1299
1299
1299
1299

CD23133        -UN-01JAN94

0 0 0
2 3 3

ENGINE 9 9 9
KEY PART NO. PART NAME QTY SERIAL NO. D D T REMARKS

 1 R97352 GASKET 1  X X X
 2 T23260 COVER 1  X X X
 3 24M7106 WASHER 2  X X X 10 X 18 X 2.500 MM
 4 19H2284 CAP SCREW 1  X X X 3/8" X 7/8"
 5 19H1164 CAP SCREW 1  X X X 3/8" X 2-1/4"
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1B20
OIL FILLER NECK

1299
1299
1299
1299
1299
1299

CD41011B       -UN-18FEB99

0 0 0
4 4 4

ENGINE 5 5 5
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 RE67238 SCREW 2  X X X WITH SEALANT, AVEC PRODUIT
      D’ETANCHEITE, MIT DICHTMITTEL, CON
      MATERIALE DI TENUTA, CON SELLADOR,
      MED TAETNINGSMEDEL
 2 R116296 COVER 1  X X X
 3 R136495 GASKET 1  X X X
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1B21
OIL FILLER NECK

1299 - CONTINUED
1299 - SUITE

1299 - FORTSETZUNG
1299 - SEGUITO

1299 - CONTINUACION
1299 - FORTS

CD41603A       -UN-18FEB99

0 0 0
4 4 4

ENGINE 5 5 5
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 RE67238 SCREW 2  X X X WITH SEALANT, AVEC PRODUIT
      D’ETANCHEITE, MIT DICHTMITTEL, CON
      MATERIALE DI TENUTA, CON SELLADOR,
      MED TAETNINGSMEDEL
 2 R116296 COVER 1  X X X
 3 R136495 GASKET 1  X X X

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1200-1299B
PN=47
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1B22
OIL FILLER NECK

1299
1299
1299
1299
1299
1299

CD41011B       -UN-18FEB99

0 0 0
6 6 6

ENGINE 8 8 8
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 RE67238 SCREW 2  X X X WITH SEALANT, AVEC PRODUIT
      D’ETANCHEITE, MIT DICHTMITTEL, CON
      MATERIALE DI TENUTA, CON SELLADOR,
      MED TAETNINGSMEDEL
 2 R116296 COVER 1  X X X
 3 R136495 GASKET 1  X X X

1200-1299C POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=48
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1B23
OIL FILLER NECK

1299 - CONTINUED
1299 - SUITE

1299 - FORTSETZUNG
1299 - SEGUITO

1299 - CONTINUACION
1299 - FORTS

CD41603A       -UN-18FEB99

0 0 0
6 6 6

ENGINE 8 8 8
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 RE67238 SCREW 2  X X X WITH SEALANT, AVEC PRODUIT
      D’ETANCHEITE, MIT DICHTMITTEL, CON
      MATERIALE DI TENUTA, CON SELLADOR,
      MED TAETNINGSMEDEL
 2 R116296 COVER 1  X X X
 3 R136495 GASKET 1  X X X

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1200-1299D
PN=49

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 259 of 1433



1C2
CRANKSHAFT PULLEY

SECTIONAL INDEX
INDEX DE SECTION
GRUPPENINDEX
INDICE DELLA SEZIONE
INDICE DE SECCION
GRUPPSFORTECKNING
CD43302        -UN-23OCT01

1301 - 1C3
1302 - 1C4
1305 - 1C5
1306 - 1C6
1312 - 1C7
1317 - 1C8

1300-A02 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=50
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1C3
CRANKSHAFT PULLEY

1301
1301
1301
1301
1301
1301

CD41806        -UN-06AUG97

0 0 0
4 4 4

ENGINE 5 5 5
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 R121897 BOLT 4  X X X
 2 R500649 FLANGE 1  X X X
 3 R133296 PULLEY 1  X X X

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1300-1301 
PN=51
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1C4
CRANKSHAFT PULLEY

1302
1302
1302
1302
1302
1302

CD41806        -UN-06AUG97

0 0
4 4

ENGINE 5 5
KEY PART NO. PART NAME QTY SERIAL NO. D T REMARKS

 1 R121897 BOLT 4  X X
 2 R500649 FLANGE 1  X X
 3 R133295 PULLEY 1  X X

1300-1302 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=52
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1C5
CRANKSHAFT PULLEY

1305
1305
1305
1305
1305
1305

CD42761        -UN-18FEB99

0 0
6 6

ENGINE 8 8
KEY PART NO. PART NAME QTY SERIAL NO. T H REMARKS

 1 R133296 PULLEY 1  X X USE WITH 4702 AND 6801

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1300-1305 
PN=53
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1C6
CRANKSHAFT PULLEY

1306
1306
1306
1306
1306
1306

CD42761        -UN-18FEB99

0 0
6 6

ENGINE 8 8
KEY PART NO. PART NAME QTY SERIAL NO. D T REMARKS

 1 R133295 PULLEY 1  X X USE WITH 4702 AND 6803

1300-1306 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=54
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CRANKSHAFT PULLEY

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1300-1307 
PN=55
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1C7
CRANKSHAFT PULLEY

1312
1312
1312
1312
1312
1312

CD40216        -UN-07MAY96

0
2

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 19H2473 CAP SCREW 1  X 1/2" X 1-3/4", (SAE 8)
 2 R109086 SPACER 1  X 13 X 44 X 10 MM
 3 R501222 SHEAVE 1  X 11/16" X OD 171MM
 4 26H27 SHAFT KEY 1  X 5/16" X 1-1/8"
 5 .................. CAP SCREW AR X 3/8"-16UNC

1300-1312 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=56
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1C8
CRANKSHAFT PULLEY

1317
1317
1317
1317
1317
1317

CD40204        -UN-23MAY95

0 0
3 3

ENGINE 9 9
KEY PART NO. PART NAME QTY SERIAL NO. D T REMARKS

 1 19H2473 CAP SCREW 1  X X 1/2" X 1-3/4", (HS, SAE 8)
 2 R109086 SPACER 1  X X TK 10MM, OD 44MM
 3 R119220 PULLEY 1  X X OD 171.5MM
 4 R81989 SLEEVE 1  X X
 5 H35244 RING 1  X X
 6 26H27 SHAFT KEY 1  X X 5/16" X 1-1/8"
 7 .................. CAP SCREW AR X X 7/16"-14UNC, ON DIAMETER = 99.6MM

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1300-1317 
PN=57
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CRANKSHAFT PULLEY

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

1300-1318 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=58
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1C10
FLYWHEEL HOUSING

SECTIONAL INDEX
INDEX DE SECTION
GRUPPENINDEX
INDICE DELLA SEZIONE
INDICE DE SECCION
GRUPPSFORTECKNING
CDP45063       -UN-13NOV01

1418 - 1C11
1421 - 1C12
1433 - 1C13
1433 - 1C14

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1400-A01
PN=59
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1C11
FLYWHEEL HOUSING

1418
1418
1418
1418
1418
1418

CD35627B       -UN-21APR98

0
2

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 R64100 HOUSING 1  X
 2 R104592 PIPE PLUG AR  X 1/8"-27NPTF, WITH SEALANT, AVEC PRODUIT
      D’ETANCHEITE, MIT DICHTMITTEL, CON
      MATERIALE DI TENUTA, CON SELLADOR, MED
      TAETNINGSMEDEL
 3 19H1439 CAP SCREW 2  X 5/8" X 3", (SAE8)
 4 19H3219 CAP SCREW 8  X 3/8" X 1-3/8", (SAE 8)
 5 19H3340 CAP SCREW 2  X 5/8" X 5-1/2", (SAE 8)
 6 R131765 PLUG 1  X
 7 R97351 GASKET 1  X
 8 RE44574 SEAL 1  X

1400-1418 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=60
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1C12
FLYWHEEL HOUSING

1421
1421
1421
1421
1421
1421

CD35628B       -UN-21APR98

0 0 0
2 3 3

ENGINE 9 9 9
KEY PART NO. PART NAME QTY SERIAL NO. D D T REMARKS

 1 R120586 HOUSING 1  X X X
 2 R104592 PIPE PLUG AR  X X X 1/8"-27NPTF, WITH SEALANT, AVEC PRODUIT
      D’ETANCHEITE, MIT DICHTMITTEL, CON
      MATERIALE DI TENUTA, CON SELLADOR,
      MED TAETNINGSMEDEL
 3 15H584 PIPE PLUG 1  X X X 1/2"-14NPT
 4 19H3219 CAP SCREW 8  X X X 3/8" X 1-3/8", (SAE 8)
 5 19H1847 CAP SCREW 4  X X X 5/8" X 2-1/2", (SAE 8)
 6 R131768 PLUG 1  X X X
 7 R97351 GASKET 1  X X X
 8 T22867 DRAIN PLUG 1  X X X 3/4"-16UNF
 9 RE44574 SEAL 1  X X X

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1400-1421 
PN=61
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FLYWHEEL HOUSING

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

1400-1422 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=62
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1C13
FLYWHEEL HOUSING

1433
1433
1433
1433
1433
1433

CD42791A       -UN-05JUL01

0 0 0
4 4 4

ENGINE 5 5 5
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 R502272 HOUSING 1 548119-624635 X X (ORDER R504272 AND R61467)
   R504272 HOUSING 1 624636- X X X
 2 19M8306 SCREW 4 548119- X X X M12 X 50
 3 R135918 BOLT 8 548119- X X X
 4 R131768 PLUG 1 548119- X X X OD 61MM
 5 15H584 PIPE PLUG 1 548119- X X X 1/2"-14NPT
 6 DD15664 LIQUID GASKET 1 548119- X X X
 7 R39112 FITTING 1 548119- X X X 3/4"-16UNF
 8 RE44574 SEAL 1 548119- X X X
 9 R61467 O-RING 1 624636- X X X 69.520 X 2.616 MM

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1400-1433 
PN=63
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1C14
FLYWHEEL HOUSING

1433
1433
1433
1433
1433
1433

CD42791A       -UN-05JUL01

0 0 0
6 6 6

ENGINE 8 8 8
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 R502272 HOUSING 1 548119-624635 X X (ORDER R504272 AND R61467)
   R504272 HOUSING 1 624636- X X X
 2 19M8306 SCREW 4 548119- X X X M12 X 50
 3 R135918 BOLT 8 548119- X X X
 4 R131768 PLUG 1 548119- X X X OD 61MM
 5 15H584 PIPE PLUG 1 548119- X X X 1/2"-14NPT
 6 DD15664 LIQUID GASKET 1 548119- X X X
 7 R39112 FITTING 1 548119- X X X 3/4"-16UNF
 8 RE44574 SEAL 1 548119- X X X
 9 R61467 O-RING 1 624636- X X X 69.520 X 2.616 MM

1400-1433A POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=64
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FLYWHEEL HOUSING

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1400-1433B
PN=65
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1C16
FLYWHEEL

SECTIONAL INDEX
INDEX DE SECTION
GRUPPENINDEX
INDICE DELLA SEZIONE
INDICE DE SECCION
GRUPPSFORTECKNING
CD43304        -UN-13NOV01

1501 - 1C17
1503 - 1C18
1503 - 1C19
1505 - 1C20
1551 - 1C21

1500-A02 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=66
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1C17
FLYWHEEL

1501
1501
1501
1501
1501
1501

CD36402        -UN-01JAN94

0
2

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 19H2993 CAP SCREW 4  X 1/2" X 1-1/2", (SAE 8)
 2 RE68464 FLYWHEEL 1  X
 3 R114282 RING GEAR 1  X Z = 142

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1500-1501 
PN=67
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FLYWHEEL

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

1500-1502 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=68
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1C18
FLYWHEEL

1503
1503
1503
1503
1503
1503

CD36402        -UN-01JAN94

0 0 0
4 4 4

ENGINE 5 5 5
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 19H2993 CAP SCREW 4  X X X 1/2" X 1-1/2", (SAE 8)
 2 RE500398 FLYWHEEL 1  X X X
 3 R28811 RING GEAR 1  X X X Z = 129

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1500-1503 
PN=69
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1C19
FLYWHEEL

1503
1503
1503
1503
1503
1503

CD36402        -UN-01JAN94

0 0 0
6 6 6

ENGINE 8 8 8
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 19H2993 CAP SCREW 4  X X X 1/2" X 1-1/2", (SAE 8)
 2 RE500398 FLYWHEEL 1  X X X
 3 R28811 RING GEAR 1  X X X Z = 129

1500-1503A POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=70
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1C20
FLYWHEEL

1505
1505
1505
1505
1505
1505

CD36402        -UN-01JAN94

0 0
3 3

ENGINE 9 9
KEY PART NO. PART NAME QTY SERIAL NO. D T REMARKS

 1 19H2993 CAP SCREW 4  X X 1/2" X 1-1/2", (SAE 8)
 2 RE500398 FLYWHEEL 1  X X
 3 R28811 RING GEAR 1  X X Z = 129

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1500-1505 
PN=71
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FLYWHEEL

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

1500-1506 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=72
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1C21
FLYWHEEL

1551
1551
1551
1551
1551
1551

CD36402        -UN-01JAN94

0
2

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 19H2993 CAP SCREW 4  X 1/2" X 1-1/2", (SAE 8)
 2 RE502095 FLYWHEEL 1  X
 3 R28811 GEAR 1  X Z = 129

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1500-1551 
PN=73
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FLYWHEEL

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

1500-1552 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=74

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 284 of 1433



1D3
FUEL INJECTION PUMP

SECTIONAL INDEX
INDEX DE SECTION
GRUPPENINDEX
INDICE DELLA SEZIONE
INDICE DE SECCION
GRUPPSFORTECKNING
CDP45064       -UN-13NOV01

16EN - 1D5
16GB - 1D6
16GQ - 1D7
16GR - 1D8
16GS - 1D9
16LV - 1D11
16LW - 1D12
16LX - 1D13
16LY - 1D14
16LZ - 1D15
16MA - 1D16
16MB - 1D17
16MC - 1D18
16MG - 1D19
16MH - 1D20
16MJ - 1D21
16MK - 1D22
16ML - 1D23
16MM - 1D24
16MT - 1D25
16MU - 1E1
16MV - 1E2
16MW - 1E3
16MX - 1E4
16MY - 1E5
16QZ - 1E6
16RA - 1E7
16RB - 1E8
16RC - 1E9
1603 - 1E10
1606 - 1E11
1613 - 1E12
1614 - 1E13
1620 - 1E14
1635 - 1E15
1641 - 1E16
1644 - 1E17
1645 - 1E18
1648 - 1E19
1673 - 1E20
1674 - 1E21
1678 - 1E22
1680 - 1E23
1683 - 1E24
1699 - 1E25
1699A - 1F1
1699B - 1F2
1699C - 1F3
1699D - 1F4
1699E - 1F5
1699F - 1F6
1699G - 1F7
1699H - 1F8
1699J - 1F9
1699K - 1F10
1699L - 1F11
1699M - 1F12

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1600-A01
PN=75
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1D4
FUEL INJECTION PUMP

SECTIONAL INDEX
INDEX DE SECTION
GRUPPENINDEX
INDICE DELLA SEZIONE
INDICE DE SECCION
GRUPPSFORTECKNING
CDP45065       -UN-13NOV01

16EN - 1D5
16GB - 1D6
16GQ - 1D7
16GR - 1D8
16GS - 1D9
16LV - 1D11
16LW - 1D12
16LX - 1D13
16LY - 1D14
16LZ - 1D15
16MA - 1D16
16MB - 1D17
16MC - 1D18
16MG - 1D19
16MH - 1D20
16MJ - 1D21
16MK - 1D22
16ML - 1D23
16MM - 1D24
16MT - 1D25
16MU - 1E1
16MV - 1E2
16MW - 1E3
16MX - 1E4
16MY - 1E5
16QZ - 1E6
16RA - 1E7
16RB - 1E8
16RC - 1E9
1603 - 1E10
1606 - 1E11
1613 - 1E12
1614 - 1E13
1620 - 1E14
1635 - 1E15
1641 - 1E16
1644 - 1E17
1645 - 1E18
1648 - 1E19
1673 - 1E20
1674 - 1E21
1678 - 1E22
1680 - 1E23
1683 - 1E24
1699 - 1E25
1699A - 1F1
1699B - 1F2
1699C - 1F3
1699D - 1F4
1699E - 1F5
1699F - 1F6
1699G - 1F7
1699H - 1F8
1699J - 1F9
1699K - 1F10
1699L - 1F11
1699M - 1F121600-A02 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)

PN=76
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1D5
FUEL INJECTION PUMP

16EN
16EN
16EN
16EN
16EN
16EN

CD42513        -UN-19MAR98

0
4

ENGINE 5
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 RE502019 FUEL INJECTION PUMP 1  X (STANADYNE DB2, 60KW-2500MIN-1, 24V), W/
      DF150
 2 R56131 SHAFT KEY 1  X
 3 R91360 NUT 1  X
 4 R132874 WASHER 1  X
 5 R89944 PACKING 1  X ID 50MM
 6 .................. FITTING 4 X NSEP
 7 .................. ELBOW FITTING NA X
 8 51M7040 O-RING 1  X 9.300 X 2.200 MM
 9 .................. FITTING NA X
10 R67364 ELBOW FITTING 1  X 1/8"-27NPT X 1/2"-24UNS
11 RE60029 FITTING 1  X M12 X 1.5 X 9/16"-24UNEF
12 R132267 HELICAL GEAR 1  X Z = 60

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1600-16EN 
PN=77
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1D6
FUEL INJECTION PUMP

16GB
16GB
16GB
16GB
16GB
16GB

CD42513        -UN-19MAR98

0
4

ENGINE 5
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 RE502711 FUEL INJECTION PUMP 1  X (STANADYNE DB2, 60KW-2500MIN-1, 12V), W/
      DF150
 2 R56131 SHAFT KEY 1  X
 3 R91360 NUT 1  X
 4 R132874 WASHER 1  X
 5 R89944 PACKING 1  X ID 50MM
 6 .................. FITTING 4 X NSEP
 7 .................. ELBOW FITTING NA X
 8 51M7040 O-RING 1  X 9.300 X 2.200 MM
 9 .................. FITTING NA X
10 R67364 ELBOW FITTING 1  X 1/8"-27NPT X 1/2"-24UNS
11 RE60029 FITTING 1  X M12 X 1.5 X 9/16"-24UNEF
12 R132267 HELICAL GEAR 1  X Z = 60

1600-16GB POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=78
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1D7
FUEL INJECTION PUMP

16GQ
16GQ
16GQ
16GQ
16GQ
16GQ

CD42513        -UN-19MAR98

0
4

ENGINE 5
KEY PART NO. PART NAME QTY SERIAL NO. T REMARKS

 1 RE506544 FUEL INJECTION PUMP 1  X (STANADYNE DB4, 83KW-1500MIN-1, 12V)
 2 R56131 SHAFT KEY 1  X
 3 R91360 NUT 1  X
 4 R132874 WASHER 1  X
 5 R502076 PACKING 1  X ID 53MM
 6 .................. FITTING 4 X NSEP
 7 .................. ELBOW FITTING NA X
 8 51M7040 O-RING 1  X 9.300 X 2.200 MM
 9 .................. FITTING NA X
10 R67364 ELBOW FITTING 1  X 1/8"-27NPT X 1/2"-24UNS
11 RE60029 FITTING 1  X M12 X 1.5 X 9/16"-24UNEF
12 R132267 HELICAL GEAR 1  X Z = 60

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1600-16GQ 
PN=79
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1D8
FUEL INJECTION PUMP

16GR
16GR
16GR
16GR
16GR
16GR

CD42513        -UN-19MAR98

0
4

ENGINE 5
KEY PART NO. PART NAME QTY SERIAL NO. H REMARKS

 1 RE506965 FUEL INJECTION PUMP 1  X (STANADYNE DB4, 100KW-1500MIN-1, 12V)
 2 R56131 SHAFT KEY 1  X
 3 R91360 NUT 1  X
 4 R132874 WASHER 1  X
 5 R502076 PACKING 1  X ID 53MM
 6 .................. FITTING 4 X NSEP
 7 .................. ELBOW FITTING NA X
 8 51M7040 O-RING 1  X 9.300 X 2.200 MM
 9 .................. FITTING NA X
10 R67364 ELBOW FITTING 1  X 1/8"-27NPT X 1/2"-24UNS
11 RE60029 FITTING 1  X M12 X 1.5 X 9/16"-24UNEF
12 R132267 HELICAL GEAR 1  X Z = 60

1600-16GR POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=80
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1D9
FUEL INJECTION PUMP

16GS
16GS
16GS
16GS
16GS
16GS

CD42513        -UN-19MAR98

0
6

ENGINE 8
KEY PART NO. PART NAME QTY SERIAL NO. T REMARKS

 1 RE503049 FUEL INJECTION PUMP 1  X (STANADYNE DB4, 120KW-1500MIN-1, 12V)
 2 R56131 SHAFT KEY 1  X
 3 R91360 NUT 1  X
 4 R132874 WASHER 1  X
 5 R502076 PACKING 1  X ID 53MM
 6 .................. FITTING 6 X NSEP
 7 .................. ELBOW FITTING NA X
 8 51M7040 O-RING 1  X 9.300 X 2.200 MM
 9 .................. FITTING NA X
10 R67364 ELBOW FITTING 1  X 1/8"-27NPT X 1/2"-24UNS
11 RE60029 FITTING 1  X M12 X 1.5 X 9/16"-24UNEF
12 R132267 HELICAL GEAR 1  X Z= 60

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1600-16GS 
PN=81
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1D10
FUEL INJECTION PUMP

16GT
16GT
16GT
16GT
16GT
16GT

CD42513        -UN-19MAR98

0
6

ENGINE 8
KEY PART NO. PART NAME QTY SERIAL NO. H REMARKS

 1 RE503051 FUEL INJECTION PUMP 1  X (STANADYNE DB4, 153KW-1500MIN-1, 12V)
 2 R56131 SHAFT KEY 1  X
 3 R91360 NUT 1  X
 4 R132874 WASHER 1  X
 5 R502076 PACKING 1  X 53MM
 6 .................. FITTING 6 X NSEP
 7 .................. ELBOW FITTING NA X
 8 51M7040 O-RING 1  X 9.300 X 2.200 MM
 9 .................. FITTING NA X
10 R67364 ELBOW FITTING 1  X 1/8"-27NPT X 1/2"-24UNS
11 RE60029 FITTING 1  X M12 X 1.5 X 9/16"-24UNEF
12 R132267 HELICAL GEAR 1  X Z= 60

1600-16GT POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=82

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 292 of 1433



1D11
FUEL INJECTION PUMP

16LV
16LV
16LV
16LV
16LV
16LV

CD42513        -UN-19MAR98

0
4

ENGINE 5
KEY PART NO. PART NAME QTY SERIAL NO. T REMARKS

 1 RE506545 FUEL INJECTION PUMP 1  X (STANADYNE DB4, 83KW-1500MIN-1, 24V), W/
      TF258
 2 R56131 SHAFT KEY 1  X
 3 R91360 NUT 1  X
 4 R132874 WASHER 1  X
 5 R502076 PACKING 1  X ID 53MM
 6 .................. FITTING 4 X NSEP
 7 .................. ELBOW FITTING NA X
 8 51M7040 O-RING 1  X 9.300 X 2.200 MM
 9 .................. FITTING NA X
10 R67364 ELBOW FITTING 1  X 1/8"-27NPT X 1/2"-24UNS
11 RE60029 FITTING 1  X M12 X 1.5 X 9/16"-24UNEF
12 R132267 HELICAL GEAR 1  X Z = 60

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1600-16LV 
PN=83
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1D12
FUEL INJECTION PUMP

16LW
16LW
16LW
16LW
16LW
16LW

CD42513        -UN-19MAR98

0
4

ENGINE 5
KEY PART NO. PART NAME QTY SERIAL NO. H REMARKS

 1 RE506966 FUEL INJECTION PUMP 1  X (STANADYNE DB4, 100KW-1500MIN-1, 24V)
 2 R56131 SHAFT KEY 1  X
 3 R91360 NUT 1  X
 4 R132874 WASHER 1  X
 5 R502076 PACKING 1  X ID 53MM
 6 .................. FITTING 4 X NSEP
 7 .................. ELBOW FITTING NA X
 8 51M7040 O-RING 1  X 9.300 X 2.200 MM
 9 .................. FITTING NA X
10 R67364 ELBOW FITTING 1  X 1/8"-27NPT X 1/2"-24UNS
11 RE60029 FITTING 1  X M12 X 1.5 X 9/16"-24UNEF
12 R132267 HELICAL GEAR 1  X Z = 60

1600-16LW POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=84
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1D13
FUEL INJECTION PUMP

16LX
16LX
16LX
16LX
16LX
16LX

CD42513        -UN-19MAR98

0
6

ENGINE 8
KEY PART NO. PART NAME QTY SERIAL NO. T REMARKS

 1 RE503834 FUEL INJECTION PUMP 1  X (STANADYNE DB4, 120KW-1500MIN-1, 24V), W/
      TF258
 2 R56131 SHAFT KEY 1  X
 3 R91360 NUT 1  X
 4 R132874 WASHER 1  X
 5 R502076 PACKING 1  X ID 53MM
 6 .................. FITTING 4 X NSEP
 7 .................. ELBOW FITTING NA X
 8 51M7040 O-RING 1  X 9.300 X 2.200 MM
 9 .................. FITTING NA X
10 R67364 ELBOW FITTING 1  X 1/8"-27NPT X 1/2"-24UNS
11 RE60029 FITTING 1  X M12 X 1.5 X 9/16"-24UNEF
12 R132267 HELICAL GEAR 1  X Z = 60

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1600-16LX 
PN=85
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1D14
FUEL INJECTION PUMP

16LY
16LY
16LY
16LY
16LY
16LY

CD42513        -UN-19MAR98

0
6

ENGINE 8
KEY PART NO. PART NAME QTY SERIAL NO. H REMARKS

 1 RE503836 FUEL INJECTION PUMP 1  X (STANADYNE DB4, 153KW-1500MIN-1, 24V), W/
      HF158
 2 R56131 SHAFT KEY 1  X
 3 R91360 NUT 1  X
 4 R132874 WASHER 1  X
 5 R502076 PACKING 1  X ID 53MM
 6 .................. FITTING 4 X NSEP
 7 .................. ELBOW FITTING NA X
 8 51M7040 O-RING 1  X 9.300 X 2.200 MM
 9 .................. FITTING NA X
10 R67364 ELBOW FITTING 1  X 1/8"-27NPT X 1/2"-24UNS
11 RE60029 FITTING 1  X M12 X 1.5 X 9/16"-24UNEF
12 R132267 HELICAL GEAR 1  X Z = 60

1600-16LY POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=86
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1D15
FUEL INJECTION PUMP

16LZ
16LZ
16LZ
16LZ
16LZ
16LZ

CD42513        -UN-19MAR98

0
4

ENGINE 5
KEY PART NO. PART NAME QTY SERIAL NO. T REMARKS

 1 RE503735 FUEL INJECTION PUMP 1  X (STANADYNE DB4, 82KW-1800MIN-1, 12V), W/
      TF158
 2 R56131 SHAFT KEY 1  X
 3 R91360 NUT 1  X
 4 R132874 WASHER 1  X
 5 R502076 PACKING 1  X ID 53MM
 6 .................. FITTING 4 X NSEP
 7 .................. ELBOW FITTING NA X
 8 51M7040 O-RING 1  X 9.300 X 2.200 MM
 9 .................. FITTING NA X
10 R67364 ELBOW FITTING 1  X 1/8"-27NPT X 1/2"-24UNS
11 RE60029 FITTING 1  X M12 X 1.5 X 9/16"-24UNEF
12 R132267 HELICAL GEAR 1  X Z = 60

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1600-16LZ 
PN=87
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1D16
FUEL INJECTION PUMP

16MA
16MA
16MA
16MA
16MA
16MA

CD42513        -UN-19MAR98

0
4

ENGINE 5
KEY PART NO. PART NAME QTY SERIAL NO. T REMARKS

 1 RE504931 FUEL INJECTION PUMP 1  X (STANADYNE DB4, 82KW-1800MIN-1, 24V), W/
      TF158
 2 R56131 SHAFT KEY 1  X
 3 R91360 NUT 1  X
 4 R132874 WASHER 1  X
 5 R502076 PACKING 1  X ID 53MM
 6 .................. FITTING 4 X NSEP
 7 .................. ELBOW FITTING NA X
 8 51M7040 O-RING 1  X 9.300 X 2.200 MM
 9 .................. FITTING NA X
10 R67364 ELBOW FITTING 1  X 1/8"-27NPT X 1/2"-24UNS
11 RE60029 FITTING 1  X M12 X 1.5 X 9/16"-24UNEF
12 R132267 HELICAL GEAR 1  X Z = 60

1600-16MA POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=88
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1D17
FUEL INJECTION PUMP

16MB
16MB
16MB
16MB
16MB
16MB

CD42513        -UN-19MAR98

0
4

ENGINE 5
KEY PART NO. PART NAME QTY SERIAL NO. T REMARKS

 1 RE503737 FUEL INJECTION PUMP 1  X (STANADYNE DB4, 91KW-1800MIN-1, 12V), W/
      TF258
 2 R56131 SHAFT KEY 1  X
 3 R91360 NUT 1  X
 4 R132874 WASHER 1  X
 5 R502076 PACKING 1  X ID 53MM
 6 .................. FITTING 4 X NSEP
 7 .................. ELBOW FITTING NA X
 8 51M7040 O-RING 1  X 9.300 X 2.200 MM
 9 .................. FITTING NA X
10 R67364 ELBOW FITTING 1  X 1/8"-27NPT X 1/2"-24UNS
11 RE60029 FITTING 1  X M12 X 1.5 X 9/16"-24UNEF
12 R132267 HELICAL GEAR 1  X Z = 60

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1600-16MB 
PN=89
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1D18
FUEL INJECTION PUMP

16MC
16MC
16MC
16MC
16MC
16MC

CD42513        -UN-19MAR98

0
4

ENGINE 5
KEY PART NO. PART NAME QTY SERIAL NO. T REMARKS

 1 RE504932 FUEL INJECTION PUMP 1  X (STANADYNE DB4, 91KW-1800MIN-1, 24V), W/
      TF258
 2 R56131 SHAFT KEY 1  X
 3 R91360 NUT 1  X
 4 R132874 WASHER 1  X
 5 R502076 PACKING 1  X ID 53MM
 6 .................. FITTING 4 X NSEP
 7 .................. ELBOW FITTING NA X
 8 51M7040 O-RING 1  X 9.300 X 2.200 MM
 9 .................. FITTING NA X
10 R67364 ELBOW FITTING 1  X 1/8"-27NPT X 1/2"-24UNS
11 RE60029 FITTING 1  X M12 X 1.5 X 9/16"-24UNEF
12 R132267 HELICAL GEAR 1  X Z = 60

1600-16MC POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=90
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1D19
FUEL INJECTION PUMP

16MG
16MG
16MG
16MG
16MG
16MG

CD42513        -UN-19MAR98

0
6

ENGINE 8
KEY PART NO. PART NAME QTY SERIAL NO. T REMARKS

 1 RE503742 FUEL INJECTION PUMP 1  X (STANADYNE DB4, 120KW-1800MIN-1, 12V), W/
      TF158
 2 R56131 SHAFT KEY 1  X
 3 R91360 NUT 1  X
 4 R132874 WASHER 1  X
 5 R502076 PACKING 1  X ID 53MM
 6 .................. FITTING 4 X NSEP
 7 .................. ELBOW FITTING NA X
 8 51M7040 O-RING 1  X 9.300 X 2.200 MM
 9 .................. FITTING NA X
10 R67364 ELBOW FITTING 1  X 1/8"-27NPT X 1/2"-24UNS
11 RE60029 FITTING 1  X M12 X 1.5 X 9/16"-24UNEF
12 R132267 HELICAL GEAR 1  X Z = 60

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1600-16MG 
PN=91
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1D20
FUEL INJECTION PUMP

16MH
16MH
16MH
16MH
16MH
16MH

CD42513        -UN-19MAR98

0
6

ENGINE 8
KEY PART NO. PART NAME QTY SERIAL NO. T REMARKS

 1 RE504967 FUEL INJECTION PUMP 1  X (STANADYNE DB4, 123KW-1800MIN-1, 24V), W/
      TF158
 2 R56131 SHAFT KEY 1  X
 3 R91360 NUT 1  X
 4 R132874 WASHER 1  X
 5 R502076 PACKING 1  X ID 53MM
 6 .................. FITTING 4 X NSEP
 7 .................. ELBOW FITTING NA X
 8 51M7040 O-RING 1  X 9.300 X 2.200 MM
 9 .................. FITTING NA X
10 R67364 ELBOW FITTING 1  X 1/8"-27NPT X 1/2"-24UNS
11 RE60029 FITTING 1  X M12 X 1.5 X 9/16"-24UNEF
12 R132267 HELICAL GEAR 1  X Z = 60

1600-16MH POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=92
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1D21
FUEL INJECTION PUMP

16MJ
16MJ
16MJ
16MJ
16MJ
16MJ

CD42513        -UN-19MAR98

0
6

ENGINE 8
KEY PART NO. PART NAME QTY SERIAL NO. T REMARKS

 1 RE503744 FUEL INJECTION PUMP 1  X (STANADYNE DB4, 142KW-1800MIN-1, 12V), W/
      TF258
 2 R56131 SHAFT KEY 1  X
 3 R91360 NUT 1  X
 4 R132874 WASHER 1  X
 5 R502076 PACKING 1  X ID 53MM
 6 .................. FITTING 4 X NSEP
 7 .................. ELBOW FITTING NA X
 8 51M7040 O-RING 1  X 9.300 X 2.200 MM
 9 .................. FITTING NA X
10 R67364 ELBOW FITTING 1  X 1/8"-27NPT X 1/2"-24UNS
11 RE60029 FITTING 1  X M12 X 1.5 X 9/16"-24UNEF
12 R132267 HELICAL GEAR 1  X Z = 60

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1600-16MJ 
PN=93
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1D22
FUEL INJECTION PUMP

16MK
16MK
16MK
16MK
16MK
16MK

CD42513        -UN-19MAR98

0
6

ENGINE 8
KEY PART NO. PART NAME QTY SERIAL NO. T REMARKS

 1 RE504968 FUEL INJECTION PUMP 1  X (STANADYNE DB4, 142KW-1800MIN-1, 24V), W/
      TF258
 2 R56131 SHAFT KEY 1  X
 3 R91360 NUT 1  X
 4 R132874 WASHER 1  X
 5 R502076 PACKING 1  X ID 53MM
 6 .................. FITTING 4 X NSEP
 7 .................. ELBOW FITTING NA X
 8 51M7040 O-RING 1  X 9.300 X 2.200 MM
 9 .................. FITTING NA X
10 R67364 ELBOW FITTING 1  X 1/8"-27NPT X 1/2"-24UNS
11 RE60029 FITTING 1  X M12 X 1.5 X 9/16"-24UNEF
12 R132267 HELICAL GEAR 1  X Z = 60

1600-16MK POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=94
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1D23
FUEL INJECTION PUMP

16ML
16ML
16ML
16ML
16ML
16ML

CD42513        -UN-19MAR98

0
6

ENGINE 8
KEY PART NO. PART NAME QTY SERIAL NO. H REMARKS

 1 RE503746 FUEL INJECTION PUMP 1  X (STANADYNE DB4, 187KW-1800MIN-1, 12V)
 2 R56131 SHAFT KEY 1  X
 3 R91360 NUT 1  X
 4 R132874 WASHER 1  X
 5 R502076 PACKING 1  X ID 53MM
 6 .................. FITTING 4 X NSEP
 7 .................. ELBOW FITTING NA X
 8 51M7040 O-RING 1  X 9.300 X 2.200 MM
 9 .................. FITTING NA X
10 R67364 ELBOW FITTING 1  X 1/8"-27NPT X 1/2"-24UNS
11 RE60029 FITTING 1  X M12 X 1.5 X 9/16"-24UNEF
12 R132267 HELICAL GEAR 1  X Z = 60

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1600-16ML 
PN=95
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1D24
FUEL INJECTION PUMP

16MM
16MM
16MM
16MM
16MM
16MM

CD42513        -UN-19MAR98

0
6

ENGINE 8
KEY PART NO. PART NAME QTY SERIAL NO. H REMARKS

 1 RE505049 FUEL INJECTION PUMP 1  X (STANADYNE DB4, 187KW-1800MIN-1, 24V)
 2 R56131 SHAFT KEY 1  X
 3 R91360 NUT 1  X
 4 R132874 WASHER 1  X
 5 R502076 PACKING 1  X ID 53MM
 6 .................. FITTING 4 X NSEP
 7 .................. ELBOW FITTING NA X
 8 51M7040 O-RING 1  X 9.300 X 2.200 MM
 9 .................. FITTING NA X
10 R67364 ELBOW FITTING 1  X 1/8"-27NPT X 1/2"-24UNS
11 RE60029 FITTING 1  X M12 X 1.5 X 9/16"-24UNEF
12 R132267 HELICAL GEAR 1  X Z = 60

1600-16MM POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=96
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1D25
FUEL INJECTION PUMP

16MT
16MT
16MT
16MT
16MT
16MT

CD42513        -UN-19MAR98

0
4

ENGINE 5
KEY PART NO. PART NAME QTY SERIAL NO. T REMARKS

 1 RE506989 FUEL INJECTION PUMP 1  X (STANADYNE DB4, 70KW-1500MIN-1, 12V), W/
      TF158
 2 R56131 SHAFT KEY 1  X
 3 R91360 NUT 1  X
 4 R132874 WASHER 1  X
 5 R502076 PACKING 1  X ID 53MM
 6 .................. FITTING 4 X NSEP
 7 .................. ELBOW FITTING NA X
 8 51M7040 O-RING 1  X 9.300 X 2.200 MM
 9 .................. FITTING NA X
10 R67364 ELBOW FITTING 1  X 1/8"-27NPT X 1/2"-24UNS
11 RE60029 FITTING 1  X M12 X 1.5 X 9/16"-24UNEF
12 R132267 HELICAL GEAR 1  X Z = 60

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1600-16MT 
PN=97
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1E1
FUEL INJECTION PUMP

16MU
16MU
16MU
16MU
16MU
16MU

CD42513        -UN-19MAR98

0
4

ENGINE 5
KEY PART NO. PART NAME QTY SERIAL NO. T REMARKS

 1 RE506990 FUEL INJECTION PUMP 1  X (STANADYNE DB4, 70KW-1500MIN-1, 24V), W/
      TF158
 2 R56131 SHAFT KEY 1  X
 3 R91360 NUT 1  X
 4 R132874 WASHER 1  X
 5 R502076 PACKING 1  X ID 53MM
 6 .................. FITTING 4 X NSEP
 7 .................. ELBOW FITTING NA X
 8 51M7040 O-RING 1  X 9.300 X 2.200 MM
 9 .................. FITTING NA X
10 R67364 ELBOW FITTING 1  X 1/8"-27NPT X 1/2"-24UNS
11 RE60029 FITTING 1  X M12 X 1.5 X 9/16"-24UNEF
12 R132267 HELICAL GEAR 1  X Z = 60

1600-16MU POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=98
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1E2
FUEL INJECTION PUMP

16MV
16MV
16MV
16MV
16MV
16MV

CD42513        -UN-19MAR98

0
4

ENGINE 5
KEY PART NO. PART NAME QTY SERIAL NO. T REMARKS

 1 RE503736 FUEL INJECTION PUMP 1  X (STANADYNE DB4, 100KW-1800MIN-1, 12V), W/
      TF258
 2 R56131 SHAFT KEY 1  X
 3 R91360 NUT 1  X
 4 R132874 WASHER 1  X
 5 R502076 PACKING 1  X ID 53MM
 6 .................. FITTING 4 X NSEP
 7 .................. ELBOW FITTING NA X
 8 51M7040 O-RING 1  X 9.300 X 2.200 MM
 9 .................. FITTING NA X
10 R67364 ELBOW FITTING 1  X 1/8"-27NPT X 1/2"-24UNS
11 RE60029 FITTING 1  X M12 X 1.5 X 9/16"-24UNEF
12 R132267 HELICAL GEAR 1  X Z = 60

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1600-16MV 
PN=99

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 309 of 1433



1E3
FUEL INJECTION PUMP

16MW
16MW
16MW
16MW
16MW
16MW

CD42513        -UN-19MAR98

0
4

ENGINE 5
KEY PART NO. PART NAME QTY SERIAL NO. T REMARKS

 1 RE505051 FUEL INJECTION PUMP 1  X (STANADYNE DB4, 100KW-1800MIN-1, 24V), W/
      TF258
 2 R56131 SHAFT KEY 1  X
 3 R91360 NUT 1  X
 4 R132874 WASHER 1  X
 5 R502076 PACKING 1  X ID 53MM
 6 .................. FITTING 4 X NSEP
 7 .................. ELBOW FITTING NA X
 8 51M7040 O-RING 1  X 9.300 X 2.200 MM
 9 .................. FITTING NA X
10 R67364 ELBOW FITTING 1  X 1/8"-27NPT X 1/2"-24UNS
11 RE60029 FITTING 1  X M12 X 1.5 X 9/16"-24UNEF
12 R132267 HELICAL GEAR 1  X Z = 60

1600-16MW POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=100

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator
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1E4
FUEL INJECTION PUMP

16MX
16MX
16MX
16MX
16MX
16MX

CD42513        -UN-19MAR98

0
6

ENGINE 8
KEY PART NO. PART NAME QTY SERIAL NO. T REMARKS

 1 RE503740 FUEL INJECTION PUMP 1  X (STANADYNE DB4, 105KW-1500MIN-1, 12V), W/
      TF158
 2 R56131 SHAFT KEY 1  X
 3 R91360 NUT 1  X
 4 R132874 WASHER 1  X
 5 R502076 PACKING 1  X ID 53MM
 6 .................. FITTING 4 X NSEP
 7 .................. ELBOW FITTING NA X
 8 51M7040 O-RING 1  X 9.300 X 2.200 MM
 9 .................. FITTING NA X
10 R67364 ELBOW FITTING 1  X 1/8"-27NPT X 1/2"-24UNS
11 RE60029 FITTING 1  X M12 X 1.5 X 9/16"-24UNEF
12 R132267 HELICAL GEAR 1  X Z = 60

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1600-16MX 
PN=101
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1E5
FUEL INJECTION PUMP

16MY
16MY
16MY
16MY
16MY
16MY

CD42513        -UN-19MAR98

0
6

ENGINE 8
KEY PART NO. PART NAME QTY SERIAL NO. T REMARKS

 1 RE505052 FUEL INJECTION PUMP 1  X (STANADYNE DB4, 105KW-1500MIN-1, 24V), W/
      TF158
 2 R56131 SHAFT KEY 1  X
 3 R91360 NUT 1  X
 4 R132874 WASHER 1  X
 5 R502076 PACKING 1  X ID 53MM
 6 .................. FITTING 4 X NSEP
 7 .................. ELBOW FITTING NA X
 8 51M7040 O-RING 1  X 9.300 X 2.200 MM
 9 .................. FITTING NA X
10 R67364 ELBOW FITTING 1  X 1/8"-27NPT X 1/2"-24UNS
11 RE60029 FITTING 1  X M12 X 1.5 X 9/16"-24UNEF
12 R132267 HELICAL GEAR 1  X Z = 60

1600-16MY POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=102

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 312 of 1433



1E6
FUEL INJECTION PUMP

16QZ
16QZ
16QZ
16QZ
16QZ
16QZ

CD42513        -UN-19MAR98

0
4

ENGINE 5
KEY PART NO. PART NAME QTY SERIAL NO. H REMARKS

 1 RE506965 FUEL INJECTION PUMP 1  X (STANADYNE DB4, 111KW-1800MIN-1, 12V)
 2 R56131 SHAFT KEY 1  X
 3 R91360 NUT 1  X
 4 R132874 WASHER 1  X
 5 R502076 PACKING 1  X ID 53MM
 6 .................. FITTING 4 X NSEP
 7 .................. ELBOW FITTING NA X
 8 51M7040 O-RING 1  X 9.300 X 2.200 MM
 9 .................. FITTING NA X
10 R67364 ELBOW FITTING 1  X 1/8"-27NPT X 1/2"-24UNS
11 RE60029 FITTING 1  X M12 X 1.5 X 9/16"-24UNEF
12 R132267 HELICAL GEAR 1  X Z = 60

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1600-16QZ 
PN=103
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1E7
FUEL INJECTION PUMP

16RA
16RA
16RA
16RA
16RA
16RA

CD42513        -UN-19MAR98

0
4

ENGINE 5
KEY PART NO. PART NAME QTY SERIAL NO. H REMARKS

 1 RE506966 FUEL INJECTION PUMP 1  X (STANADYNE DB4, 111KW-1800MIN-1, 24V)
 2 R56131 SHAFT KEY 1  X
 3 R91360 NUT 1  X
 4 R132874 WASHER 1  X
 5 R502076 PACKING 1  X ID 53MM
 6 .................. FITTING 4 X NSEP
 7 .................. ELBOW FITTING NA X
 8 51M7040 O-RING 1  X 9.300 X 2.200 MM
 9 .................. FITTING NA X
10 R67364 ELBOW FITTING 1  X 1/8"-27NPT X 1/2"-24UNS
11 RE60029 FITTING 1  X M12 X 1.5 X 9/16"-24UNEF
12 R132267 HELICAL GEAR 1  X Z = 60

1600-16RA POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=104
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1E8
FUEL INJECTION PUMP

16RB
16RB
16RB
16RB
16RB
16RB

CD42513        -UN-19MAR98

0
4

ENGINE 5
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 RE503729 FUEL INJECTION PUMP 1  X (STANADYNE DB4, 44KW-1500MIN-1, 12V), W/
      DF158
 2 R56131 SHAFT KEY 1  X
 3 R91360 NUT 1  X
 4 R132874 WASHER 1  X
 5 R502076 PACKING 1  X ID 53MM
 6 .................. FITTING 4 X NSEP
 7 .................. ELBOW FITTING NA X
 8 51M7040 O-RING 1  X 9.300 X 2.200 MM
 9 .................. FITTING NA X
10 R67364 ELBOW FITTING 1  X 1/8"-27NPT X 1/2"-24UNS
11 RE60029 FITTING 1  X M12 X 1.5 X 9/16"-24UNEF
12 R132267 HELICAL GEAR 1  X Z = 60

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1600-16RB 
PN=105
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1E9
FUEL INJECTION PUMP

16RC
16RC
16RC
16RC
16RC
16RC

CD42513        -UN-19MAR98

0
4

ENGINE 5
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 RE504693 FUEL INJECTION PUMP 1  X (STANADYNE DB4, 44KW-1500MIN-1, 24V), W/
      DF158
 2 R56131 SHAFT KEY 1  X
 3 R91360 NUT 1  X
 4 R132874 WASHER 1  X
 5 R502076 PACKING 1  X ID 53MM
 6 .................. FITTING 4 X NSEP
 7 .................. ELBOW FITTING NA X
 8 51M7040 O-RING 1  X 9.300 X 2.200 MM
 9 .................. FITTING NA X
10 R67364 ELBOW FITTING 1  X 1/8"-27NPT X 1/2"-24UNS
11 RE60029 FITTING 1  X M12 X 1.5 X 9/16"-24UNEF
12 R132267 HELICAL GEAR 1  X Z = 60

1600-16RC POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=106
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1E10
FUEL INJECTION PUMP

1603
1603
1603
1603
1603
1603

CD37224A       -UN-17OCT94

0 0 0
2 3 3

ENGINE 9 9 9
KEY PART NO. PART NAME QTY SERIAL NO. D D T REMARKS

 1 RE53786 FUEL INJECTION PUMP 1  X (STANADYNE DB2335-5100, 35KW-1800
      MIN-1, 12V)
   RE47134 FUEL INJECTION PUMP 1  X (STANADYNE DB2435-4942, 35KW-1800
      MIN-1, 12V)
   RE48154 FUEL INJECTION PUMP 1  X (STANADYNE DB4427-4838, 76KW-1800
      MIN-1, 12V)
 2 R56131 SHAFT KEY 1  X X X
 3 R91360 NUT 1  X X X
 4 R132874 WASHER 1  X X X
 5 R89944 O-RING 1  X X ID 50MM
   R502076 O-RING 1  X ID 53MM
 6 .................. FITTING NA X X X NSEP
 7 .................. ELBOW FITTING NA X
   AT32333 ELBOW FITTING 1  X X 1/2"-20UNF X 1/2"-20UNF
 8 R26286 O-RING 1  X X X 10.516 X 1.829 MM
 9 R35352 FITTING 1  X 7/16"-20UNF X 1/8"-27NPT
  .................. FITTING NA X X
10 .................. ELBOW FITTING NA X
   T28850 ELBOW FITTING 1  X X 7/16"-20UNF X 1/8"-27NPT
11 RE59487 FITTING 1  X 1/2"-20UNF X 9/16"-24UNEF, INCL KEY 8
  .................. FITTING NA X X
12 R76964 HELICAL GEAR 1  X X Z = 48
   R104907 HELICAL GEAR 1  X Z = 48

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1600-1603 
PN=107
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1E11
FUEL INJECTION PUMP

1606
1606
1606
1606
1606
1606

CD41859        -UN-11AUG00

0
4

ENGINE 5
KEY PART NO. PART NAME QTY SERIAL NO. T REMARKS

 1 RE505927 FUEL INJECTION PUMP 1  X (DELPHI, LUCAS, DP203-93KW-2400 MIN-1, 12V)
      W/ TF250
 2 R91360 NUT 1  X
 3 R132874 WASHER 1  X
 4 26H10 SHAFT KEY 1  X
 5 .................. FITTING 4 X NSEP
 6 R128799 O-RING 1  X
 7 R132267 HELICAL GEAR 1  X Z = 60

1600-1606 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=108
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1E12
FUEL INJECTION PUMP

1613
1613
1613
1613
1613
1613

CD41859        -UN-11AUG00

0
6

ENGINE 8
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 RE505929 FUEL INJECTION PUMP 1  X (DELPHI, LUCAS, DP201-93KW-2500 MIN-1, 12V)
      W/ DF150
 2 R91360 NUT 1  X
 3 R132874 WASHER 1  X
 4 26H10 SHAFT KEY 1  X
 5 .................. FITTING 4 X NSEP
 6 R128799 O-RING 1  X
 7 R132267 HELICAL GEAR 1  X Z = 60

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1600-1613 
PN=109
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1E13
FUEL INJECTION PUMP

1614
1614
1614
1614
1614
1614

CD42513        -UN-19MAR98

0
6

ENGINE 8
KEY PART NO. PART NAME QTY SERIAL NO. T REMARKS

 1 RE69789 FUEL INJECTION PUMP 1  X (STANADYNE DB4, 127KW-2500MIN-1, 12V), W/
      DF150
 2 R56131 SHAFT KEY 1  X
 3 R91360 NUT 1  X
 4 R132874 WASHER 1  X
 5 R89944 PACKING 1  X ID 50,4MM
 6 .................. FITTING 4 X NSEP
 7 .................. ELBOW FITTING NA X
 8 51M7040 O-RING 1  X 9.300 X 2.200 MM
 9 .................. FITTING NA X
10 R67364 ELBOW FITTING 1  X 1/8"-27NPT X 1/2"-24UNS
11 RE60029 FITTING 1  X M12 X 1.5 X 9/16"-24UNEF
12 R132267 HELICAL GEAR 1  X Z = 60

1600-1614 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=110
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FUEL INJECTION PUMP

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1600-1615 
PN=111
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1E14
FUEL INJECTION PUMP

1620
1620
1620
1620
1620
1620

CD37224A       -UN-17OCT94

0 0
3 3

ENGINE 9 9
KEY PART NO. PART NAME QTY SERIAL NO. D T REMARKS

 1 RE47176 FUEL INJECTION PUMP 1  X (STANADYNE DB2435-5000, 49KW-1800 MIN-1,
      24V)
   RE48155 FUEL INJECTION PUMP 1  X (STANADYNE DB4427-4905, 76KW-1800 MIN-1,
      24V)
 2 R56131 SHAFT KEY 1  X X
 3 R91360 NUT 1  X X
 4 R132874 WASHER 1  X X
 5 R89944 O-RING 1  X ID 50MM
   R502076 O-RING 1  X ID 53MM
 6 .................. FITTING 4 X X NSEP
 7 AT32333 ELBOW FITTING 1  X X 1/2"-20UNF X 1/2"-20UNF
 8 R26286 O-RING 1  X X 10.516 X 1.829 MM
 9 R35352 FITTING 1  X X 7/16"-20UNF X 1/8"-27NPT
10 .................. ELBOW FITTING NA X X
11 .................. FITTING NA X X
12 R76964 HELICAL GEAR 1  X Z = 48
   R104907 HELICAL GEAR 1  X Z = 48

1600-1620 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=112
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1E15
FUEL INJECTION PUMP

1635
1635
1635
1635
1635
1635

CD37224A       -UN-17OCT94

0
3

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. T REMARKS

 1 RE50808 FUEL INJECTION PUMP 1  X (STANADYNE DB4427-5060, 63KW-1500 MIN-1,
      24V), W/ TF008
 2 R56131 SHAFT KEY 1  X
 3 R91360 NUT 1  X
 4 R132874 WASHER 1  X
 5 R502076 O-RING 1  X ID 53MM
 6 .................. FITTING 4 X NSEP
 7 AT32333 ELBOW FITTING 1  X 1/2"-20UNF X 1/2"-20UNF
 8 R26286 O-RING 1  X 10.516 X 1.829 MM
 9 R35352 FITTING 1  X 7/16"-20UNF X 1/8"-27NPT
10 .................. ELBOW FITTING NA X
11 .................. FITTING NA X
12 R104907 HELICAL GEAR 1  X Z = 48

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1600-1635 
PN=113
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FUEL INJECTION PUMP

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

1600-1636 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=114
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1E16
FUEL INJECTION PUMP

1641
1641
1641
1641
1641
1641

CD37224A       -UN-17OCT94

0 0 0
2 3 3

ENGINE 9 9 9
KEY PART NO. PART NAME QTY SERIAL NO. D D T REMARKS

 1 RE64241 FUEL INJECTION PUMP 1  X (STANADYNE DB2335-5202, 31KW-1500
      MIN-1, 12V)
   RE64243 FUEL INJECTION PUMP 1  X (STANADYNE DB2435-5199, 40KW-1500
      MIN-1, 12V)
   RE50809 FUEL INJECTION PUMP 1  X (STANADYNE DB4427-5041, 63KW-1500
      MIN-1, 12V)
 2 R56131 SHAFT KEY 1  X X X
 3 R91360 NUT 1  X X X
 4 R132874 WASHER 1  X X X
 5 R89944 O-RING 1  X X ID 50MM
   R502076 O-RING 1  X ID 53MM
 6 .................. FITTING AR X NSEP
 7 .................. ELBOW FITTING NA X
   AT32333 ELBOW FITTING 1  X X 1/2"-20UNF X 1/2"-20UNF
 8 R26286 O-RING 1  X X X 10.516 X 1.829 MM
 9 R35352 FITTING 1  X 7/16"-20UNF X 1/8"-27NPT
  .................. FITTING NA X X
10 .................. ELBOW FITTING NA X
   AT32333 ELBOW FITTING 1  X X 7/16"-20UNF X 1/8"-27NPT
11 RE59487 FITTING 1  X 1/2"-20UNF X 9/16"--24UNEF, INCL KEY 8
  .................. FITTING NA X X
12 R76964 HELICAL GEAR 1  X X Z = 48
   R104907 HELICAL GEAR 1  X Z = 48

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1600-1641 
PN=115
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1E17
FUEL INJECTION PUMP

1644
1644
1644
1644
1644
1644

CD37224A       -UN-17OCT94

0
2

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 RE41939 FUEL INJECTION PUMP 1  X (STANADYNE DB2335-4873, 34KW-1800 MIN-1,
      24V)
 2 R56131 SHAFT KEY 1  X
 3 R91360 NUT 1  X
 4 R132874 WASHER 1  X
 5 R89944 O-RING 1  X ID 50MM
 6 .................. FITTING 3 X NSEP
 7 .................. ELBOW FITTING NA X
 8 R26286 O-RING 1  X 10.516 X 1.829 MM
 9 R35352 FITTING 1  X 7/16"-20UNF X 1/8"-27NPT
10 .................. ELBOW FITTING NA X
11 RE59487 FITTING 1  X 1/2"-20UNF X 9/16"24UNEF, INCL KEY 8
12 R76964 HELICAL GEAR 1  X Z = 48

1600-1644 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=116
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1E18
FUEL INJECTION PUMP

1645
1645
1645
1645
1645
1645

CD37224A       -UN-17OCT94

0
3

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 RE64244 FUEL INJECTION PUMP 1  X (STANADYNE DB2435-5200, 40KW-1500 MIN-1,
      24V) W/ DF008
 2 R56131 SHAFT KEY 1  X
 3 R91360 NUT 1  X
 4 R132874 WASHER 1  X
 5 R89944 O-RING 1  X ID 50MM
 6 .................. FITTING 4 X NSEP
 7 AT32333 ELBOW FITTING 1  X 1/2"-20UNF X 1/2"-20UNF
 8 R26286 O-RING 1  X
 9 R35352 FITTING 1  X
10 .................. ELBOW FITTING NA X 7/16"-20UNF X 1/8"-27NPT
11 .................. FITTING NA X
12 R76964 HELICAL GEAR 1  X Z = 48

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1600-1645 
PN=117
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1E19
FUEL INJECTION PUMP

1648
1648
1648
1648
1648
1648

CD37224A       -UN-17OCT94

0
2

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 RE64242 FUEL INJECTION PUMP 1  X (STANADYNE DB2335-5201, 30KW-1500 MIN-1,
      24V)
 2 R56131 SHAFT KEY 1  X
 3 R91360 NUT 1  X
 4 R132874 WASHER 1  X
 5 R89944 O-RING 1  X ID 50MM
 6 .................. FITTING 4 X NSEP
 7 .................. ELBOW FITTING NA X 1/2"-20UNF X 1/2"-20UNF
 8 R26286 O-RING 1  X
 9 R35352 FITTING 1  X
10 .................. ELBOW FITTING NA X 7/16"-20UNF X 1/8"-27NPT
11 RE59487 FITTING 1  X
12 R76964 HELICAL GEAR 1  X Z = 48

1600-1648 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=118
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1E20
FUEL INJECTION PUMP

1673
1673
1673
1673
1673
1673

CD42513        -UN-19MAR98

0
4

ENGINE 5
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 RE506130 FUEL INJECTION PUMP 1  X (STANADYNE DB4, 53KW-1800MIN-1, 12V),
 2 R56131 SHAFT KEY 1  X
 3 R91360 NUT 1  X
 4 R132874 WASHER 1  X
 5 R502076 PACKING 1  X ID 53MM
 6 .................. FITTING 4 X NSEP
 7 .................. ELBOW FITTING NA X
 8 51M7040 O-RING 1  X 9.300 X 2.200 MM
 9 .................. FITTING NA X
10 R67364 ELBOW FITTING 1  X 1/8"-27NPT X 1/2"-24UNS
11 RE60029 FITTING 1  X M12 X 1.5 X 9/16"-24UNEF
12 R132267 HELICAL GEAR 1  X Z = 60

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1600-1673 
PN=119
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1E21
FUEL INJECTION PUMP

1674
1674
1674
1674
1674
1674

CD42513        -UN-19MAR98

0
4

ENGINE 5
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 RE506131 FUEL INJECTION PUMP 1  X (STANADYNE DB4, 53KW-1800MIN-1, 24V), W/
      DF158
 2 R56131 SHAFT KEY 1  X
 3 R91360 NUT 1  X
 4 R132874 WASHER 1  X
 5 R502076 PACKING 1  X ID 53MM
 6 .................. FITTING 4 X NSEP
 7 .................. ELBOW FITTING NA X
 8 51M7040 O-RING 1  X 9.300 X 2.200 MM
 9 .................. FITTING NA X
10 R67364 ELBOW FITTING 1  X 1/8"-27NPT X 1/2"-24UNS
11 RE60029 FITTING 1  X M12 X 1.5 X 9/16"-24UNEF
12 R132267 HELICAL GEAR 1  X Z = 60

1600-1674 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=120
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FUEL INJECTION PUMP

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1600-1675 
PN=121
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1E22
FUEL INJECTION PUMP

1678
1678
1678
1678
1678
1678

CD41859        -UN-11AUG00

0
6

ENGINE 8
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 RE505960 FUEL INJECTION PUMP 1  X (DELPHI, LUCAS, DP201-93KW-2500 MIN-1, 12V)
      W/ DF150
 2 R91360 NUT 1  X
 3 R132874 WASHER 1  X
 4 26H10 SHAFT KEY 1  X
 5 .................. FITTING 4 X NSEP
 6 R128799 O-RING 1  X
 7 R132267 HELICAL GEAR 1  X Z = 60

1600-1678 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=122
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FUEL INJECTION PUMP

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1600-1679 
PN=123
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1E23
FUEL INJECTION PUMP

1680
1680
1680
1680
1680
1680

CD42513        -UN-19MAR98

0
6

ENGINE 8
KEY PART NO. PART NAME QTY SERIAL NO. T REMARKS

 1 RE69790 FUEL INJECTION PUMP 1  X (STANADYNE DB4, 127KW-2500MIN-1, 24V), W/
      DF150
 2 R56131 SHAFT KEY 1  X
 3 R91360 NUT 1  X
 4 R132874 WASHER 1  X
 5 R89944 PACKING 1  X ID 50,4MM
 6 .................. FITTING 4 X NSEP
 7 .................. ELBOW FITTING NA X
 8 51M7040 O-RING 1  X 9.300 X 2.200 MM
 9 .................. FITTING NA X
10 R67364 ELBOW FITTING 1  X 1/8"-27NPT X 1/2"-24UNS
11 RE60029 FITTING 1  X M12 X 1.5 X 9/16"-24UNEF
12 R132267 HELICAL GEAR 1  X Z = 60

1600-1680 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=124
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1E24
FUEL INJECTION PUMP

1683
1683
1683
1683
1683
1683

CD41859        -UN-11AUG00

0
4

ENGINE 5
KEY PART NO. PART NAME QTY SERIAL NO. T REMARKS

 1 RE505926 FUEL INJECTION PUMP 1  X (DELPHI, LUCAS, DP201-93KW-2400 MIN-1, 24V)
      W/ TF250
 2 R91360 NUT 1  X
 3 R132874 WASHER 1  X
 4 26H10 SHAFT KEY 1  X
 5 .................. FITTING 4 X NSEP
 6 R128799 O-RING 1  X
 7 R132267 HELICAL GEAR 1  X Z = 60

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1600-1683 
PN=125
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FUEL INJECTION PUMP

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

1600-1684 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
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1E25
FUEL INJECTION PUMP

1699
1699
1699
1699
1699
1699

CD36507A       -UN-28OCT97

0
2

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 RE20898 FUEL LINE 1  X NO.1
 2 RE20899 FUEL LINE 1  X NO.2
 3 RE20900 FUEL LINE 1  X NO.3
 4 AR89839 FUEL LINE 1  X
 5 RE20901 CLAMP 1  X
 6 RE19797 CLAMP 1  X
 7 19M7923 CAP SCREW 1  X M6 X 12

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1600-1699 
PN=127
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1F1
FUEL INJECTION PUMP

1699A
1699A
1699A
1699A
1699A
1699A

CD37293        -UN-17FEB95

0
3

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 RE43284 FUEL LINE 1  X NO.1
 2 RE43285 FUEL LINE 1  X NO.2
 3 RE43286 FUEL LINE 1  X NO.3
 4 RE43287 FUEL LINE 1  X NO.4
 5 AR89852 FUEL LINE 1  X REAR
 6 T29969 CLAMP AR  X
 7 19M7923 CAP SCREW 2  X M6 X 12, (10.9)
 8 RE19797 CLAMP 2  X
 9 RE19799 CLAMP 1  X
10 16H658 RIVET AR  X 1/4" X 5/8"

1600-1699A POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
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1F2
FUEL INJECTION PUMP

1699B
1699B
1699B
1699B
1699B
1699B

CD37298A       -UN-28NOV95

0
3

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. T REMARKS

 1 RE43284 FUEL LINE 1  X NO. 1
 2 RE43285 FUEL LINE 1  X NO. 2
 3 RE43286 FUEL LINE 1  X NO. 3
 4 RE43287 FUEL LINE 1  X NO. 4
 5 RE25933 FUEL LINE 1  X
 6 19M7923 CAP SCREW 1  X M6 X 12, (10.9)
 7 RE19799 CLAMP 1  X
 8 RE19797 CLAMP 2  X

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1600-1699B
PN=129
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1F3
FUEL INJECTION PUMP

1699C
1699C
1699C
1699C
1699C
1699C

CD42507        -UN-03APR98

0 0 0
4 4 4

ENGINE 5 5 5
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 RE59447 FUEL LINE 1  X X X NO.1
 2 RE59448 FUEL LINE 1  X X X NO.2
 3 RE59449 FUEL LINE 1  X X X NO.3
 4 RE59450 FUEL LINE 1  X X X NO.4
 5 RE19797 CLAMP 2  X X X
 6 19M7923 CAP SCREW 1  X X X M6 X 12, (10.9)
 7 RE19799 CLAMP 1  X X X
 8 RE70848 FUEL LINE 1  X X X
 9 R51936 WASHER 3  X X X
10 R123593 TUBE NUT 3  X X X 1/2"-24UNS

1600-1699C POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=130
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1F4
FUEL INJECTION PUMP

1699D
1699D
1699D
1699D
1699D
1699D

CD41855        -UN-05JUL00

0
4

ENGINE 5
KEY PART NO. PART NAME QTY SERIAL NO. T REMARKS

 1 RE60042 FUEL LINE 1  X NO.1
 2 RE60043 FUEL LINE 1  X NO.2
 3 RE60044 FUEL LINE 1  X NO.3
 4 RE60045 FUEL LINE 1  X NO.4
 5 RE19797 CLAMP AR  X
 6 19M7923 CAP SCREW 1  X M6 X 12, (10.9)
 7 RE19799 CLAMP 1  X
 8 RE506072 FUEL LINE 1  X
 9 R51936 WASHER 2  X
10 R123593 TUBE NUT 2  X 1/2"-24UNS

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1600-1699D
PN=131
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1F5
FUEL INJECTION PUMP

1699E
1699E
1699E
1699E
1699E
1699E

CD42710        -UN-24FEB99

0 0
6 6

ENGINE 8 8
KEY PART NO. PART NAME QTY SERIAL NO. T H REMARKS

 1 RE60055 FUEL LINE 1  X X NO.1
 2 RE60056 FUEL LINE 1  X X NO.2
 3 RE60057 FUEL LINE 1  X X NO.3
 4 RE60058 FUEL LINE 1  X X NO.4
 5 RE60059 FUEL LINE 1  X X NO.5
 6 RE60060 FUEL LINE 1  X X NO.6
 7 RE19797 CLAMP 5  X X
 8 19M7923 CAP SCREW 1  X X M6 X 12, (10.9)
 9 RE19799 CLAMP 1  X X
10 RE19800 CLAMP 1  X X
11 RE70848 FUEL LINE 1  X X
12 R51936 WASHER 2  X X
13 R123593 TUBE NUT 2  X X 1/2"-24UNS

1600-1699E POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=132
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1F6
FUEL INJECTION PUMP

1699F
1699F
1699F
1699F
1699F
1699F

CD42710        -UN-24FEB99

0
6

ENGINE 8
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 RE60049 FUEL LINE 1  X NO.1
 2 RE60050 FUEL LINE 1  X NO.2
 3 RE60051 FUEL LINE 1  X NO.3
 4 RE60052 FUEL LINE 1  X NO.4
 5 RE60053 FUEL LINE 1  X NO.5
 6 RE60054 FUEL LINE 1  X NO.6
 7 RE19797 CLAMP 5  X
 8 19M7923 CAP SCREW 1  X M6 X 12, (10.9)
 9 RE19799 CLAMP 1  X
10 RE19800 CLAMP 1  X
11 RE506072 FUEL LINE 1  X
12 R51936 WASHER 2  X
13 R123593 TUBE NUT 2  X 1/2"-24UNS

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1600-1699F
PN=133
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1F7
FUEL INJECTION PUMP

1699G
1699G
1699G
1699G
1699G
1699G

CD42423        -UN-26FEB98

0 0 0
2 3 3

ENGINE 9 9 9
KEY PART NO. PART NAME QTY SERIAL NO. D D T REMARKS

 1 RE36935 INJECTION NOZZLE 4  X X (MARKED 28480)
   RE36939 INJECTION NOZZLE 4  X (MARKED 28484)
 2 .................. PLUG NA X X X
 3 .................. PACKING 1 X X TK 3MM, ORD RE65201
  .................. PACKING 1 X TK 1.9MM, ORD RE64292
 4 .................. WASHER 1 X X ORD RE65201
  .................. WASHER 1 X X ORD RE64292
 5 .................. PLUG NA X X X
 6 R101201 CAP SCREW 3  X X X
 7 R66090 TUBE 2  X X LGTH 108MM
   R66090 TUBE 3  X LGTH 108MM
 8 R123593 TUBE NUT 8  X X X 1/2"-24UNS
 9 R51936 WASHER 8  X X X
10 R71963 TEE FITTING 1  X X
11 .................. WASHER 1 X X ORD RE65201
  .................. WASHER 1 X ORD RE64292
12 R79604 TUBE NUT 1  X X X
13 R500731 HOSE FITTING 1  X X X REAR
14 RE65201 O-RING KIT AR  X X
   RE64292 O-RING KIT AR  X

1600-1699G POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=134
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1F8
FUEL INJECTION PUMP

1699H
1699H
1699H
1699H
1699H
1699H

CD42423        -UN-26FEB98

0 0 0
4 4 4

ENGINE 5 5 5
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 RE60062 INJECTION NOZZLE 4  X (MARKED 29278)
   RE48786 INJECTION NOZZLE 4  X X (MARKED 29279)
 2 .................. PLUG NA X X X
 3 .................. PACKING 1 X X X TK 1.9MM, ORD RE64292
 4 .................. WASHER 1 X X X ORD RE64292
 5 .................. PLUG NA X X X
 6 R116366 SCREW 4  X X X
 7 R66090 TUBE 2  X X X LGTH 108MM
 8 R123593 TUBE NUT 6  X X X
 9 R51936 WASHER 6  X X X
10 R71963 TEE FITTING 1  X X X
11 .................. WASHER 1 X X X ORD RE64292
12 R79604 TUBE NUT 1  X X X
13 R500731 HOSE FITTING 1  X X X REAR
14 RE65201 O-RING KIT AR  X
   RE64292 O-RING KIT AR  X X

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1600-1699H
PN=135
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1F9
FUEL INJECTION PUMP

1699J
1699J
1699J
1699J
1699J
1699J

CD42423        -UN-26FEB98

0 0 0
6 6 6

ENGINE 8 8 8
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 RE60062 INJECTION NOZZLE 6  X (MARKED 29279)
   RE48786 INJECTION NOZZLE 6  X X (MARKED 29279)
 2 .................. PLUG NA X X X
 3 .................. PACKING 1 X X X TK 1.9MM, ORD RE64292
 4 .................. WASHER 1 X X X ORD RE64292
 5 .................. PLUG NA X X X
 6 R116366 SCREW 6  X
 7 R66090 TUBE 4  X LGTH 108MM
 8 R123593 TUBE NUT 10  X
 9 R51936 WASHER 10  X
10 R71963 TEE FITTING 1  X X X
11 .................. WASHER 1 X X X ORD RE64292
12 R79604 TUBE NUT 1  X X X
13 R500731 HOSE FITTING 1  X X X REAR
14 RE65201 O-RING KIT AR  X
   RE64292 O-RING KIT AR  X X

1600-1699J POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=136

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 346 of 1433



1F10
FUEL INJECTION PUMP

1699K
1699K
1699K
1699K
1699K
1699K

CD37292        -UN-17FEB95

A
ENGINE L

KEY PART NO. PART NAME QTY SERIAL NO. L REMARKS

 1 R70513 SCREW 1  X (A)
 2 T17950 RETAINER 1  X (A)
 3 T17949 SPRING 1  X (A)
 4 T19858 LEVER 1  X (A)
 5 T19860 STRAP 1  X (A)
 6 T11917 SCREW 1  X (A)
 7 T19861 SPACER 1  X (A)

(A) SEE YOUR AUTHORIZED PUMP REPAIR STATION FOR PARTS NOT LISTED
(A) CONSULTER VOTRE REPARATEUR AGREE DE POMPES POUR LES PIECES NON CATALOGUEES
(A) NICHT GEZEIGTE TEILE VON EINSPRITZPUMPE VETRETER BEZIEHEN
(A) PER LE PARTI NON ELENCATE,RIVOLGETEVI AL CENTRO AUTORIZZATO DI REPARAZIONE POMPA
(A) CONSULTE CON SU ESTACION AUTORIDAZA DE REPARACIONES DE BOMBA
(A) RAADGOER MED EN AUTORISERAD PUMPSERVICEVERKSTAD BETRAEFFANDE EJ UPPTAGNA

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1600-1699K
PN=137
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1F11
FUEL INJECTION PUMP

1699L
1699L
1699L
1699L
1699L
1699L

CD41861A       -UN-16JAN01

0 0
4 6

ENGINE 5 8
KEY PART NO. PART NAME QTY SERIAL NO. T D REMARKS

 1 51M7041 O-RING 1  X X 11.300 X 2.200 MM
 2 RE503243 SENSOR WIRING HARNESS 1  X X
 3 R78048 TERMINAL NIPPLE 1  X X
 4 RE66559 WIRING HARNESS 1  X X

1600-1699L POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=138
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1F12
FUEL INJECTION PUMP

1699M
1699M
1699M
1699M
1699M
1699M

CD37289A       -UN-11APR95

0 0
4 6

ENGINE 5 8
KEY PART NO. PART NAME QTY SERIAL NO. T D REMARKS

 1 RE54064 SOLENOID 1  X X (A) LUCAS, 12V
   RE31855 KIT 1  X X (A) LUCAS, 24V
 2 R67150 NUT 1  X X (A) M5
 3 12M7060 WASHER 1  X X (A) 5.300 MM
 4 R67147 O-RING 1  X X (A)

(A) SEE YOUR AUTHORIZED PUMP REPAIR STATION FOR PARTS NOT LISTED
(A) CONSULTER LE REPARATEUR AGREE DE POMPES POUR LES PIECES NON LISTEES
(A) NICHT GEZEIGTE TEILE VON EINSPRITZPUMPE VERTRETER BEZIEHEN
(A) CONSULTARE IL CONCESSIONARIO AUTORIZZATO DELLE POMPA D’INIEZIONE PER PARTI NON ELENCATI
(A) CONSULTE CON SU PROVEDOR AUTORIZADO PARA REPARACIONES DE BOMBA EN LAS PIEZAS NO APUNTADAS
(A) KONSULTERAS INSPRUTNINGSPOMPENS ATERFORSALJARE FOR DELAR EJ VISADE

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1600-1699M
PN=139

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 349 of 1433



1F14
AIR DUCT

SECTIONAL INDEX
INDEX DE SECTION
GRUPPENINDEX
INDICE DELLA SEZIONE
INDICE DE SECCION
GRUPPSFORTECKNING
CD43307        -UN-24OCT01

1705 - 1F15
1706 - 1F16
1710 - 1F17
1712 - 1F18
1723 - 1F19
1735 - 1F20
1740 - 1F21
1748 - 1F22
1760 - 1F23
1762 - 1F24

1700-A02 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
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1F15
AIR DUCT

1705
1705
1705
1705
1705
1705

CD42431        -UN-10DEC99

0
4

ENGINE 5
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 19M8292 SCREW 2  X M10 X 50, (10.9)
 2 R503512 INTAKE MANIFOLD 1  X
 3 R133893 GASKET 1  X
 4 R501472 SPACER 1  X (4399) NO STARTING AID
 5 R81275 GASKET 1  X
 6 RE502903 FITTING 1  X M10 X 1

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1700-1705 
PN=141
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1F16
AIR DUCT

1706
1706
1706
1706
1706
1706

CD41066A       -UN-14DEC99

0
6

ENGINE 8
KEY PART NO. PART NAME QTY SERIAL NO. T REMARKS

 1 19M8292 SCREW 2  X M10 X 50, (10.9)
 2 RE501893 AIR INTAKE 1  X
 3 R133893 GASKET 1  X
 4 R501472 SPACER 1  X (4399) NO STARTING AID
 5 R81275 GASKET 1  X
 6 RE502903 PIPE PLUG 1  X M10 X 1
 7 AR65294 CLAMP 1  X
 8 R504902 HOSE 1  X

1700-1706 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=142
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AIR DUCT

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1700-1707 
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1F17
AIR DUCT

1710
1710
1710
1710
1710
1710

CDB30051       -UN-17AUG95

0 0
2 3

ENGINE 9 9
KEY PART NO. PART NAME QTY SERIAL NO. D D REMARKS

 1 19H2552 CAP SCREW 2  X X 3/8" X 1-1/8", (SAE 8)
 2 24M7096 WASHER 2  X X 10.500 X 18 X 1.600 MM
 3 .................. AIR INTAKE 1 X X MARKED R128355, ORD R84992, T58477 AND
      TY9371 OR T43513, APPL
   R84992 AIR INTAKE AR  X X
 4 R81275 GASKET 1  X X
 5 T58477 FITTING AR  X X 7/8"-14UNF, (USE WITH R84992 AND TY9371
      OR T43513)
 6 TY9371 SEALANT AR  X X LOCTITE 271, 6ML (0.2 OZ)
   T43513 SEALANT AR  X X LOCTITE 271, 50ML (1.7 OZ)
 7 .................. CAP SCREW AR X X 3/8"-16UNC

1700-1710 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
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AIR DUCT

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1700-1711 
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1F18
AIR DUCT

1712
1712
1712
1712
1712
1712

CD36569A       -UN-20JUL95

0 0
2 3

ENGINE 9 9
KEY PART NO. PART NAME QTY SERIAL NO. D D REMARKS

 1 19H2552 CAP SCREW 2  X X 3/8" X 1-1/8", (SAE 8)
 2 24M7096 WASHER 2  X X 10.500 X 18 X 1.600 MM
 3 R128602 AIR INTAKE 1  X X
 4 R81275 GASKET 1  X X
 5 .................. PIPE PLUG 1 X X 3/8"-18NPT, (4398)
 6 .................. PIPE PLUG 1 X X 1/8"-27NPTF, (4398)

1700-1712 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
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1F19
AIR DUCT

1723
1723
1723
1723
1723
1723

CDB30051       -UN-17AUG95

0 0
4 6

ENGINE 5 8
KEY PART NO. PART NAME QTY SERIAL NO. D D REMARKS

 1 19M7576 SCREW 2  X X M10 X 30, (SAE 8)
 2 24M7096 WASHER 2  X X 10.500 X 18 X 1.600 MM
 3 .................. AIR INTAKE 1 X X MARKED R128355, ORD R84992, T58477 AND
      TY9371 OR T43513, APPL
   R84992 AIR INTAKE AR  X X
 4 R81275 GASKET 1  X X
 5 T58477 FITTING AR  X X 7/8"-14UNF, (USE WITH R84992 AND TY9371
      OR T43513)
 6 TY9371 SEALANT AR  X X LOCTITE 271, 6ML (0.2 OZ)
   T43513 SEALANT AR  X X LOCTITE 271, 50ML (1.7 OZ)
 7 .................. CAP SCREW AR X X 3/8"-16UNC

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1700-1723 
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AIR DUCT

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

1700-1724 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
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1F20
AIR DUCT

1735
1735
1735
1735
1735
1735

CD37329        -UN-31AUG95

0
3

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. T REMARKS

 1 19H3483 CAP SCREW 2  X 3/8" X 1-1/8", (SAE 8)
 2 12H304 LOCK WASHER 2  X 3/8"
 3 RE46784 AIR DUCT 1  X
 4 R81275 GASKET 1  X
 5 AR65294 CLAMP 2  X
 6 R504902 HOSE 1  X
 7 .................. PIPE PLUG 1 X 7/8"-14UNF

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1700-1735 
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1F21
AIR DUCT

1740
1740
1740
1740
1740
1740

CD41066A       -UN-14DEC99

0
4

ENGINE 5
KEY PART NO. PART NAME QTY SERIAL NO. T REMARKS

 1 19M8292 SCREW 2  X M10 X 50, (10.9)
 2 RE501893 AIR INTAKE 1  X
 3 R133893 GASKET 1  X
 4 R501472 SPACER 1  X
 5 R81275 GASKET 1  X
 6 RE502903 PIPE PLUG 1  X M10 X 1
 7 AR65294 CLAMP 1  X
 8 R501472 SPACER 1  X (4399) NO STARTING AID

1700-1740 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=150
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AIR DUCT

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1700-1741 
PN=151
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1F22
AIR DUCT

1748
1748
1748
1748
1748
1748

CD41066A       -UN-14DEC99

0
6

ENGINE 8
KEY PART NO. PART NAME QTY SERIAL NO. T REMARKS

 1 19M8292 SCREW 2  X M10 X 50, (10.9)
 2 RE501893 AIR INTAKE 1  X
 3 R133893 GASKET 1  X
 4 R501472 SPACER 1  X
 5 R81275 GASKET 1  X
 6 RE502903 PIPE PLUG 2  X
 7 AR65294 CLAMP 2  X
 8 R504902 HOSE 1  X

1700-1748 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=152
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AIR DUCT

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1700-1749 
PN=153
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1F23
AIR DUCT

1760
1760
1760
1760
1760
1760

CD42431        -UN-10DEC99

0 0
4 6

ENGINE 5 8
KEY PART NO. PART NAME QTY SERIAL NO. H H REMARKS

 1 19M8292 SCREW 2  X X M10 X 50, (10.9)
 2 RE505636 INTAKE MANIFOLD 1  X X
 3 R81275 GASKET 1  X X
 4 R501472 SPACER 1  X X
 5 R133893 GASKET 1  X X
 6 RE502903 FITTING 1  X X M10 X 1

1700-1760 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=154
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AIR DUCT

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1700-1761 
PN=155
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1F24
AIR DUCT

1762
1762
1762
1762
1762
1762

CD42431        -UN-10DEC99

0
4

ENGINE 5
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 19M8292 SCREW 2  X M10 X 50, (10.9)
 2 R128602 INTAKE MANIFOLD 1  X
 3 R81275 GASKET 1  X
 4 R501472 SPACER 1  X
 5 R133893 GASKET 1  X
 6 RE502903 FITTING 1  X M10 X 1

1700-1762 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=156
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AIR DUCT

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1700-1763 
PN=157
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1G2
AIR CLEANER

SECTIONAL INDEX
INDEX DE SECTION
GRUPPENINDEX
INDICE DELLA SEZIONE
INDICE DE SECCION
GRUPPSFORTECKNING
CDP45066       -UN-13NOV01

1801 - 1G3
1802 - 1G4
1804 - 1G6
1805 - 1G8
1810 - 1G10
1811 - 1G11
1811 - 1G12
1812 - 1G14
1813 - 1G16
1815 - 1G18
1816 - 1G20
1817 - 1G21
1818 - 1G23
1820 - 1G25
1822 - 1H1
1832 - 1H3
1833 - 1H5

1800-A02 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=158
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1G3
AIR CLEANER

1801
1801
1801
1801
1801
1801

CDP45067       -UN-13NOV01

0 0
6 6

ENGINE 8 8
KEY PART NO. PART NAME QTY SERIAL NO. T H REMARKS

 1 RE505799 CLAMP 1  X X
 2 RE503852 AIR CLEANER 1  X X
 3 RE503875 REINFORCEMENT 1  X X
 4 R502176 REFRIGERANT HOSE 1  X X
 5 19M7785 SCREW 1  X X M10 X 25
 6 RE505651 CLAMP 1  X X
 7 RE505650 CLAMP 1  X X

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1800-1801 
PN=159
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1G4
AIR CLEANER

1802
1802
1802
1802
1802
1802

CD40019        -UN-22AUG95

THIS PARTS LISTING IS CONTINUED
1800-1802 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)

PN=160
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1G5
AIR CLEANER

0
3

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 AT25242 HOSE CLAMP 2  X
 2 R122843 HOSE 1  X
 3 RE58919 AIR CLEANER 1  X ASSY,INCL.KEYS 6,7
 4 RE35507 PRECLEANER 1  X
 5 RE41931 CLAMP 1  X
 6 R132750 VALVE 1  X
 7 PE71011292 FILTER ELEMENT 1  X
 8 19H2127 CAP SCREW 2  X 5/16" X 7/8"
 9 24H1136 WASHER 2  X 11/32" X 11/16" X 0.065"
10 R502386 BRACKET 1  X
11 19H2284 CAP SCREW 1  X 3/8" X 7/8"
12 12H304 LOCK WASHER 1  X 3/8"
13 24H1305 WASHER 1  X 13/32" X 13/16" X 0.065"
14 12M7056 LOCK WASHER 2  X 8 MM
15 14H785 NUT 2  X 5/16"
16 .................. CAP SCREW NA X
17 RE58918 CLAMP 1  X ID 182MM

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1800-1802A
PN=161
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1G6
AIR CLEANER

1804
1804
1804
1804
1804
1804

CD40019        -UN-22AUG95

THIS PARTS LISTING IS CONTINUED
1800-1804 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)

PN=162
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1G7
AIR CLEANER

0
2

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 AT25242 HOSE CLAMP 2  X
 2 R131129 HOSE 1  X
 3 RE58919 AIR CLEANER 1  X ASSY,INCL.KEYS 6,7
 4 RE35507 PRECLEANER 1  X
 5 RE41931 CLAMP 1  X
 6 R132750 RELIEF VALVE 1  X
 7 PE71011292 FILTER ELEMENT 1  X
 8 19H2127 CAP SCREW 2  X 5/16" X 7/8"
 9 24H1136 WASHER 2  X 11/32" X 11/16" X 0.065"
10 R502386 BRACKET 1  X
11 19H2284 CAP SCREW 1  X 3/8" X 7/8"
12 12H304 LOCK WASHER 1  X 3/8"
13 24H1305 WASHER 1  X 13/32" X 13/16" X 0.065"
14 12M7056 LOCK WASHER 2  X 8 MM
15 14H785 NUT 1  X 5/16"
16 .................. CAP SCREW NA X
17 RE58918 CLAMP 1  X ID 182MM

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1800-1804A
PN=163
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1G8
AIR CLEANER

1805
1805
1805
1805
1805
1805

CD40020        -UN-22AUG95

THIS PARTS LISTING IS CONTINUED
1800-1805A POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)

PN=164
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1G9
AIR CLEANER

0
3

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. T REMARKS

 1 AR21842 CLAMP 2  X
 2 R124883 SUCTION HOSE 1  X
 3 RE61094 AIR CLEANER 1  X ASSY,INCL.KEYS 6,7
 4 RE33876 CAP 1  X
 5 AT25242 HOSE CLAMP 1  X
 6 R132751 VALVE 1  X
 7 RE62220 FILTER ELEMENT 1  X
 8 19M7866 SCREW 2  X M8 X 20
 9 R502166 SPACER 1  X
10 R502386 BRACKET 1  X
11 19H2284 CAP SCREW 1  X 3/8" X 7/8"
12 12H304 LOCK WASHER 1  X 3/8"
13 24H1305 WASHER 1  X 13/32" X 13/16" X 0.065"
14 12M7056 LOCK WASHER 2  X 8 MM
15 14H785 NUT 2  X 5/16"
16 .................. CAP SCREW NA X
17 RE505521 CLAMP 1  X ID 212MM

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1800-1805B
PN=165
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1G10
AIR CLEANER

1810
1810
1810
1810
1810
1810

CDP45068       -UN-13NOV01

0 0 0
2 3 4

ENGINE 9 9 5
KEY PART NO. PART NAME QTY SERIAL NO. D D D REMARKS

 1 RE503694 FILTER ELEMENT 1  X X X
 2 RE505798 CLAMP 1  X X X
 3 R502882 SPACER 1  X X X
 4 RE505651 CLAMP 1  X X X

1800-1810 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=166
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1G11
AIR CLEANER

1811
1811
1811
1811
1811
1811

CDP45070       -UN-13NOV01

0
3

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. T REMARKS

 1 RE505798 CLAMP 2  X
 2 RE505651 CLAMP 1  X
 3 RE503694 FILTER ELEMENT 1  X
 4 RE503773 REINFORCEMENT 1  X
 5 R502137 HOSE 1  X

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1800-1811 
PN=167
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1G12
AIR CLEANER

1811
1811
1811
1811
1811
1811

CD40019        -UN-22AUG95

THIS PARTS LISTING IS CONTINUED
1800-1811A POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)

PN=168
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1G13
AIR CLEANER

0
3

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 AT25242 HOSE CLAMP 2  X
 2 R122843 HOSE 1  X
 3 RE58919 AIR CLEANER 1  X ASSY,INCL.KEYS 6,7
 4 RE35507 PRECLEANER 1  X
 5 RE41931 CLAMP 1  X
 6 R132750 RELIEF VALVE 1  X
 7 RE508449 FILTER ELEMENT 1  X
 8 19H2127 CAP SCREW 2  X 5/16" X 7/8"
 9 24H1136 WASHER 2  X 11/32" X 11/16" X 0.065"
10 R502386 BRACKET 1  X
11 19H2284 CAP SCREW 1  X 3/8" X 7/8"
12 12H304 LOCK WASHER 1  X 3/8"
13 24H1305 WASHER 1  X 13/32" X 13/16" X 0.065"
14 12M7056 LOCK WASHER 2  X 8 MM
15 14H785 NUT 1  X 5/16"
16 .................. CAP SCREW NA X
17 RE58918 CLAMP 1  X ID 182MM

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1800-1811B
PN=169
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1G14
AIR CLEANER

1812
1812
1812
1812
1812
1812

CD40020        -UN-22AUG95

THIS PARTS LISTING IS CONTINUED
1800-1812 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)

PN=170
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1G15
AIR CLEANER

0
3

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. T REMARKS

 1 AR21842 CLAMP 2  X
 2 R124883 SUCTION HOSE 1  X
 3 RE61094 AIR CLEANER 1  X ASSY,INCL.KEYS 6,7
 4 RE33876 CAP 1  X
 5 AT25242 HOSE CLAMP 1  X
 6 R132751 VALVE 1  X
 7 RE62220 FILTER ELEMENT 1  X
 8 19M7866 SCREW 2  X M8 X 20
 9 R502166 SPACER 1  X
10 R502386 BRACKET 1  X
11 19H2284 CAP SCREW 1  X 3/8" X 7/8"
12 12H304 LOCK WASHER 1  X 3/8"
13 24H1305 WASHER 1  X 13/32" X 13/16" X 0.065"
14 12M7056 LOCK WASHER 2  X 8 MM
15 14H785 NUT 2  X 5/16"
16 .................. CAP SCREW NA X
17 RE505521 CLAMP 1  X ID 212MM

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1800-1812A
PN=171
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1G16
AIR CLEANER

1813
1813
1813
1813
1813
1813

CD40020        -UN-22AUG95

THIS PARTS LISTING IS CONTINUED
1800-1813A POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)

PN=172
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1G17
AIR CLEANER

0
4

ENGINE 5
KEY PART NO. PART NAME QTY SERIAL NO. T REMARKS

 1 AR21842 CLAMP 2  X
 2 R124883 SUCTION HOSE 1  X
 3 RE61094 AIR CLEANER 1  X ASSY,INCL.KEYS 6,7
 4 RE33876 CAP 1  X
 5 AT25242 HOSE CLAMP 1  X
 6 R132751 VALVE 1  X
 7 RE62220 FILTER ELEMENT 1  X
 8 19M7866 SCREW 2  X M8 X 20
 9 R502166 SPACER 1  X
10 R502386 BRACKET 1  X
11 19M7784 SCREW 1  X M10 X 20
12 12M7135 LOCK WASHER 1  X 10 MM
13 .................. WASHER NA X
14 12M7056 LOCK WASHER 2  X 8 MM
15 14M7298 FLANGE NUT 2  X M8
16 19H1895 CAP SCREW 1  X 1/2" X 3/4"
17 RE505521 CLAMP 1  X ID 212MM

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1800-1813B
PN=173
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1G18
AIR CLEANER

1815
1815
1815
1815
1815
1815

CDP45092       -UN-15NOV01

THIS PARTS LISTING IS CONTINUED
1800-1815A POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)

PN=174
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1G19
AIR CLEANER

0
4

ENGINE 5
KEY PART NO. PART NAME QTY SERIAL NO. H REMARKS

 1 RE33880 CLAMP 2  X
 2 R502666 HOSE 1  X
 3 RE504849 AIR CLEANER 1  X ASSY,INCL.KEYS 6&7
 4 RE33881 CAP 1  X
 5 RE40172 CLAMP 1  X
 6 RE504850 FILTER ELEMENT 1  X
 7 R502667 TIRE VALVE STEM 1  X
 8 19M7784 SCREW 5  X M10 X 20
 9 R503372 BRACKET 1  X
10 19M7789 SCREW 1  X M12 X 30
11 RE505651 CLAMP 1  X
12 RE505650 CLAMP 1  X
13 14M7152 NUT 4  X M10
14 12M7135 LOCK WASHER 4  X 10 MM

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1800-1815B
PN=175
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1G20
AIR CLEANER

1816
1816
1816
1816
1816
1816

CD43359        -UN-13NOV01

0 0
4 4

ENGINE 5 5
KEY PART NO. PART NAME QTY SERIAL NO. T H REMARKS

 1 RE505651 CLAMP 3  X X
 2 RE504073 FILTER ELEMENT 1  X X
 3 RE505848 REINFORCEMENT 1  X X
 4 R502282 REFRIGERANT HOSE 1  X X
 5 19M7784 SCREW 1  X X M10 X 20

1800-1816 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=176
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AIR CLEANER

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1800-1816A
PN=177
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1G21
AIR CLEANER

1817
1817
1817
1817
1817
1817

CDP45093       -UN-15NOV01

THIS PARTS LISTING IS CONTINUED
1800-1817A POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)

PN=178
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1G22
AIR CLEANER

0 0
6 6

ENGINE 8 8
KEY PART NO. PART NAME QTY SERIAL NO. T H REMARKS

 1 RE33880 CLAMP 2  X X
 2 R129131 HOSE 1  X X
 3 RE504849 AIR CLEANER 1  X X ASSY,INCL.KEYS 6&7
 4 RE33881 CAP 1  X X
 5 RE40172 CLAMP 1  X X
 6 RE504850 FILTER ELEMENT 1  X X
 7 R502667 TIRE VALVE STEM 1  X X
 8 19M7784 SCREW 5  X X M10 X 20
 9 R503372 BRACKET 1  X X
10 19M7789 SCREW 1  X X M12 X 30
11 RE505651 CLAMP 1  X X
12 RE505650 CLAMP 1  X X
13 14M7152 NUT 4  X X M10
14 12M7135 LOCK WASHER 4  X X 10 MM

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1800-1817B
PN=179
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1G23
AIR CLEANER

1818
1818
1818
1818
1818
1818

CD40019        -UN-22AUG95

THIS PARTS LISTING IS CONTINUED
1800-1818 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)

PN=180
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1G24
AIR CLEANER

0
2

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 AT25242 HOSE CLAMP 2  X
 2 R131129 HOSE 1  X
 3 RE58919 AIR CLEANER 1  X ASSY,INCL.KEYS 6,7
 4 RE35507 PRECLEANER 1  X
 5 RE41931 CLAMP 1  X
 6 R132750 VALVE 1  X
 7 RE508449 FILTER ELEMENT 1  X
 8 19H2127 CAP SCREW 2  X 5/16" X 7/8"
 9 24H1136 WASHER 2  X 11/32" X 11/16" X 0.065"
10 R502386 BRACKET 1  X
11 19H2284 CAP SCREW 1  X 3/8" X 7/8"
12 12H304 LOCK WASHER 1  X 3/8"
13 24H1305 WASHER 1  X 13/32" X 13/16" X 0.065"
14 12M7056 LOCK WASHER 2  X 8 MM
15 14H785 NUT 2  X 5/16"
16 .................. CAP SCREW NA X
17 RE58918 CLAMP 1  X ID 182MM

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1800-1818A
PN=181
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1G25
AIR CLEANER

1820
1820
1820
1820
1820
1820

CDP45070       -UN-13NOV01

0
3

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. T REMARKS

 1 RE505798 CLAMP 2  X
 2 RE505651 CLAMP 1  X
 3 RE503694 FILTER ELEMENT 1  X
 4 RE503773 REINFORCEMENT 1  X
 5 R502137 HOSE 1  X

1800-1820 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=182
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AIR CLEANER

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1800-1821 
PN=183
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1H1
AIR CLEANER

1822
1822
1822
1822
1822
1822

CD40019        -UN-22AUG95

THIS PARTS LISTING IS CONTINUED
1800-1822 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)

PN=184
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1H2
AIR CLEANER

0
4

ENGINE 5
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 AT25242 HOSE CLAMP 2  X
 2 R122843 HOSE 1  X
 3 RE58919 AIR CLEANER 1  X ASSY,INCL.KEYS 6,7
 4 RE35507 PRECLEANER 1  X
 5 RE41931 CLAMP 1  X
 6 R132750 VALVE 1  X
 7 RE508449 FILTER ELEMENT 1  X
 8 19H2127 CAP SCREW 2  X 5/16" X 7/8"
 9 24H1136 WASHER 2  X 11/32" X 11/16" X 0.065"
10 R502386 BRACKET 1  X
11 19H2284 CAP SCREW 1  X 3/8" X 7/8"
12 19M7866 SCREW 1  X M8 X 20
13 24H1305 WASHER 1  X 13/32" X 13/16" X 0.065"
14 12M7056 LOCK WASHER 2  X 8 MM
15 14M7298 FLANGE NUT 2  X M8
16 .................. CAP SCREW NA X
17 RE58918 CLAMP 1  X ID 182MM

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1800-1822A
PN=185
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1H3
AIR CLEANER

1832
1832
1832
1832
1832
1832

CD40020        -UN-22AUG95

THIS PARTS LISTING IS CONTINUED
1800-1832 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)

PN=186
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1H4
AIR CLEANER

0
4

ENGINE 5
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 AR21842 CLAMP 2  X
 2 R504160 HOSE 1  X
 3 RE61094 AIR CLEANER 1  X ASSY,INCL.KEYS 6,7
 4 RE33876 CAP 1  X
 5 AT25242 HOSE CLAMP 1  X
 6 R132751 VALVE 1  X
 7 RE62220 FILTER ELEMENT 1  X
 8 19M7866 SCREW 2  X M8 X 20
 9 R502166 SPACER 1  X
10 R502386 BRACKET 1  X
11 19M7784 SCREW 1  X M10 X 20
12 12M7135 LOCK WASHER 1  X 0.394"
13 24H1305 WASHER 1  X 13/32" X 13/16" X 0.065"
14 12M7056 LOCK WASHER 2  X 8 MM
15 14M7298 FLANGE NUT 2  X M8
16 .................. CAP SCREW NA X
17 RE505521 CLAMP 1  X ID 212MM

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1800-1832A
PN=187
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1H5
AIR CLEANER

1833
1833
1833
1833
1833
1833

CD40020        -UN-22AUG95

THIS PARTS LISTING IS CONTINUED
1800-1833A POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)

PN=188
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1H6
AIR CLEANER

0
6

ENGINE 8
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 AR21842 CLAMP 2  X
 2 R129130 HOSE 1  X
 3 RE61094 AIR CLEANER 1  X ASSY,INCL.KEYS 6,7
 4 RE33876 CAP 1  X
 5 AT25242 HOSE CLAMP 1  X
 6 R132751 VALVE 1  X
 7 RE62220 FILTER ELEMENT 1  X
 8 19M7866 SCREW 2  X M8 X 20
 9 R502166 SPACER 1  X
10 R502386 BRACKET 1  X
11 19M7784 SCREW 1  X M10 X 20
12 12M7135 LOCK WASHER 1  X 0.394"
13 24H1305 WASHER 1  X 13/32" X 13/16" X 0.065"
14 12M7056 LOCK WASHER 2  X 8 MM
15 14M7298 FLANGE NUT 2  X M8
16 .................. CAP SCREW NA X
17 RE505521 CLAMP 1  X ID 212MM

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1800-1833B
PN=189
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AIR CLEANER

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

1800-1834 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
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1H8
OIL PAN

SECTIONAL INDEX
INDEX DE SECTION
GRUPPENINDEX
INDICE DELLA SEZIONE
INDICE DE SECCION
GRUPPSFORTECKNING
CDP45071       -UN-13NOV01

1908 - 1H9
1908 - 1H10
1910 - 1H11
1910 - 1H12
1949 - 1H13
1949 - 1H14
1950 - 1H15
1950 - 1H16
1950 - 1H17

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1900-A01
PN=191
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1H9
OIL PAN

1908
1908
1908
1908
1908
1908

CD42789        -UN-19FEB99

0 0
3 3

ENGINE 9 9
KEY PART NO. PART NAME QTY SERIAL NO. D T REMARKS

 1 19H2676 CAP SCREW 28 -423674 X X 3/8" X 1", (SAE 8)
 2 12H304 LOCK WASHER 28 -423674 X X 3/8"
 3 T30726 STRAP 28 -423674 X X
 4 RE57482 OIL PAN 1 -423674 X X
 5 R123352 GASKET 1 -423674 X X
 6 R120247 SEALING WASHER 1 -423674 X X COPPER
 7 R124128 ADAPTER 1 -423674 X X M22 X 1.5MM X 1/2"-14NPT
 8 15H602 ELBOW FITTING 1 -423674 X X 1/2"
 9 RE503101 SHUT-OFF VALVE 1 -423674 X X (SUB RE506656 AND R120247, THIS
      APPLICATION)
10 15H584 PIPE PLUG 1 -423674 X X 1/2"
11 R59409 CAP SCREW 2 -423674 X X LGTH 102MM (SAE 8)
12 RE64211 OIL PUMP INTAKE 1 -423674 X X A = 114MM, KIT, W/ INSTRUCTIONS
13 R61871 O-RING 1 -423674 X X

1900-1908 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=192
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1H10
OIL PAN

1908 - CONTINUED
1908 - SUITE

1908 - FORTSETZUNG
1908 - SEGUITO

1908 - CONTINUACTION
1908 - FORTS

CD42789A       -UN-15FEB01

0 0
3 3

ENGINE 9 9
KEY PART NO. PART NAME QTY SERIAL NO. D T REMARKS

 1 19H2676 CAP SCREW 28 423675- X X 3/8" X 1", (SAE 8)
 2 12H304 LOCK WASHER 28 423675- X X 3/8"
 3 T30726 STRAP 28 423675- X X
 4 RE57482 OIL PAN 1 423675- X X
 5 R123352 GASKET 1 423675- X X
 6 R120247 RING 1 423675- X X COPPER
 7 RE506656 SHUT-OFF VALVE 1 423675- X X M22 X 1.5MM
 8 R59409 CAP SCREW 2 423675- X X LGTH 102MM (SAE 8)
 9 RE64211 OIL PUMP INTAKE 1 423675- X X A = 114MM, KIT, W/ INSTRUCTIONS
10 R61871 O-RING 1 423675- X X 24.994 X 3.531 MM

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1900-1908A
PN=193
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1H11
OIL PAN

1910
1910
1910
1910
1910
1910

CD40000        -UN-07SEP95

0
2

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 19H2676 CAP SCREW 24 -423674 X 3/8" X 1"
 2 12H304 LOCK WASHER 24 -423674 X 3/8"
 3 T30726 STRAP 24 -423674 X
 4 RE59241 OIL PAN 1 -423674 X SHEET METAL,TOLE,BLECH,CHAPA,LAMERIA,PLAAT
 5 R119359 GASKET 1 -423674 X
 6 R120247 RING 1 -423674 X COPPER, CUIVRE, KUPFER, RAME, COBRE, KOPPAR
 7 R124128 ADAPTER 1 -423674 X M22 X 1.5MM -1/2"-14NPT
 8 RE503101 SHUT-OFF VALVE 1 -423674 X
 9 15H602 ELBOW FITTING 1 -423674 X
10 15H584 PIPE PLUG 1 -423674 X 1/2"-14NPT

1900-1910 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=194
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1H12
OIL PAN

1910 - CONTINUED
1910 - SUITE

1910 - FORTSETZUNG
1910 - SEGUITO

1910 - CONTINUACTION
1910 - FORTS

CD43513        -UN-11JUL01

0
2

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 19H2676 CAP SCREW 24 423675- X 3/8" X 1"
 2 12H304 LOCK WASHER 26 423675- X 3/8"
 3 T30726 STRAP 24 423675- X
 4 RE59241 OIL PAN 1 423675- X SHEET METAL,TOLE,BLECH,CHAPA,LAMERIA,PLAAT
 5 R119359 GASKET 1 423675- X
 6 R120247 RING 1 423675- X COPPER, CUIVRE, KUPFER, RAME, COBRE, KOPPAR
 7 RE506656 SHUT-OFF VALVE 1 423675- X M22 X 1.5MM -1/2"-14NPT
 8 R59409 CAP SCREW 1 423675- X 3/8" X 4"
 9 RE40473 OIL PUMP INTAKE 1 423675- X
10 R61871 O-RING 1 423675- X 63/64" X 0.139" 1/2"-14NPT

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1900-1910A
PN=195
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1H13
OIL PAN

1949
1949
1949
1949
1949
1949

CD42712        -UN-15FEB99

0 0 0
4 4 4

ENGINE 5 5 5
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 19M7866 SCREW 6 -618120 X X X M8 X 20, (10.9) ONE TIME USAGE
 2 19M7902 SCREW 22 -618120 X X X M8 X 16, (12.9) ONE TIME USAGE
 3 RE57482 OIL PAN 1 -618120 X X X
 4 R123352 GASKET 1 -618120 X X X
 5 R120247 RING 1 -618120 X X X COPPER
 6 R124128 ADAPTER 1 -618120 X X X M22 X 1.5MM X 1/2"-14NPT
 7 15H602 ELBOW FITTING 1 -618120 X X X COPPER
 8 RE503101 SHUT-OFF VALVE 1 -618120 X X X (SUB RE506656 AND R120247, THIS
      APPLICATION)
 9 15H584 PIPE PLUG 1 -618120 X X X 1/2"
10 19M7970 SCREW 2 -618120 X X X M8 X 100, (10.9)
11 RE57619 OIL PUMP INTAKE 1 -618120 X X X A = 67MM, INCL. INSTRUCTIONS
12 R61871 O-RING 1 -618120 X X X

1900-1949A POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=196
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1H14
OIL PAN

1949 - CONTINUED
1949 - SUITE

1949 - FORTSETZUNG
1949 - SEGUITO

1949 - CONTINUACTION
1949 - FORTS

CD42712A       -UN-01FEB01

0 0 0
4 4 4

ENGINE 5 5 5
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 19M7866 SCREW 6 618121- X X X M8 X 20, (10.9) ONE TIME USAGE
 2 19M7902 SCREW 22 618121- X X X M8 X 16, (12.9) ONE TIME USAGE
 3 RE57482 OIL PAN 1 618121- X X X
 4 R123352 GASKET 1 618121- X X X
 5 R120247 RING 1 618121- X X X COPPER
 6 RE506656 SHUT-OFF VALVE 1 618121- X X X M22 X 1.5MM
 7 19M7970 SCREW 2 618121- X X X M8 X 100, (10.9)
 8 RE57619 OIL PUMP INTAKE 1 618121- X X X A = 67MM, INCL. INSTRUCTIONS
 9 R61871 O-RING 1 618121- X X X 24.994 X 3.531 MM

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1900-1949B
PN=197
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1H15
OIL PAN

1950
1950
1950
1950
1950
1950

CD42713        -UN-11FEB99

0 0 0
6 6 6

ENGINE 8 8 8
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 19M7866 SCREW 6 -618269 X X X M8 X 20, (10.9) ONE TIME USAGE
 2 19M7902 SCREW 22 -618269 X X X M8 X 16, (12.9) ONE TIME USAGE
 3 .................. OIL PAN 1 -618269 X X X MARKED RE500612, ORD RE503224
 4 R500349 GASKET 1 -618269 X X X
 5 51M7045 O-RING 1 -618269 X X X 19.300 X 2.200 MM
 6 R501657 ADAPTER 1 -618269 X X X M22 X 1.5 X 1/2"-14NPT
 7 15H602 ELBOW FITTING 1 -618269 X X X 1/2"
 8 RE503101 SHUT-OFF VALVE 1 -618269 X X X 1/2", (SUB RE506655 AND 51M7045, THIS
      APPLICATION)
 9 15H584 PIPE PLUG 1 -618269 X X X 1/2"
10 19M8986 SCREW 2 -618269 X X X M8 X 100, (10.9)
11 RE71143 OIL PUMP INTAKE 1 -618269 X X X
12 R61871 O-RING 1 -618269 X X X

1900-1950A POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=198

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 408 of 1433



1H16
OIL PAN

1950 - CONTINUED
1950 - SUITE

1950 - FORTSETZUNG
1950 - SEGUITO

1950 - CONTINUACTION
1950 - FORTS

CD42713A       -UN-15FEB01

0 0 0
6 6 6

ENGINE 8 8 8
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 19M7866 SCREW 6 618270- X X X M8 X 20, (10.9) ONE TIME USAGE
 2 19M7902 SCREW 22 618270- X X X M8 X 16, (12.9) ONE TIME USAGE
 3 .................. OIL PAN 1 618270- X X X MARKED RE500612, ORD RE503224
 4 R500349 GASKET 1 618270- X X X
 5 51M7045 O-RING 1 618270- X X X 19.300 X 2.200 MM
 6 RE506655 SHUT-OFF VALVE 1 618270- X X X M22 X 1.5 X 1/2"-14NPT
 7 19M8986 SCREW 2 618270- X X X M8 X 100, (10.9)
 8 RE71143 OIL PUMP INTAKE 1 618270- X X X
 9 R61871 O-RING 1 618270- X X X

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1900-1950B
PN=199
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1H17
OIL PAN

1950 - CONTINUED
1950 - SUITE

1950 - FORTSETZUNG
1950 - SEGUITO

1950 - CONTINUACTION
1950 - FORTS

CD41424        -UN-12JAN99

0 0 0
6 6 6

ENGINE 8 8 8
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 RE503224 KIT 1  X X X
 2 19M7902 SCREW 30  X X X M8 X 16, (12.9) ONE TIME USAGE
 3 .................. OIL PAN 1 X X X MARKED RE500612, ORD RE503224
 4 R500349 GASKET 1  X X X
 5 RE500611 HOSE FITTING AR  X X X M22 X 1.5
 6 51M7045 O-RING 1  X X X 19.300 X 2.200 MM
 7 19M7866 SCREW 6  X X X M8 X 20, (10.9) ONE TIME USAGE

1900-1950C POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=200
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OIL PAN

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 1900-1951 
PN=201
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1H19
WATER PUMP

SECTIONAL INDEX
INDEX DE SECTION
GRUPPENINDEX
INDICE DELLA SEZIONE
INDICE DE SECCION
GRUPPSFORTECKNING
CDP45072       -UN-13NOV01

2001 - 1H20
2002 - 1H21
2026 - 1H22
2027 - 1H23
2034 - 1H24

2000-A02 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=202
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1H20
WATER PUMP

2001
2001
2001
2001
2001
2001

CD41023        -UN-31JAN96

0 0 0
6 6 6

ENGINE 8 8 8
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 19M7774 SCREW 3  X X X M6 X 12, (10.9)
 2 R115250 SHEAVE 1  X X X OD 98MM

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 2000-2001 
PN=203
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1H21
WATER PUMP

2002
2002
2002
2002
2002
2002

CD41023        -UN-31JAN96

0 0 0
4 4 4

ENGINE 5 5 5
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 19M7774 SCREW 3  X X X M6 X 12, (10.9)
 2 R121038 SHEAVE 1  X X X OD 117MM

2000-2002 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=204
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WATER PUMP

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 2000-2003 
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1H22
WATER PUMP

2026
2026
2026
2026
2026
2026

CD42716        -UN-24FEB99

0
3

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 RE503264 WATER PUMP 1  X
 2 R130586 HUB 1  X
 3 .................. HOUSING 1 X MARKED R67188, NSEP, ORD RE503264
 4 .................. BALL BEARING 1 X (A) NSEP, ORD RE62658
 5 .................. SEAL 1 X (A) NSEP, ORD RE62658
 6 .................. IMPELLER 1 X (A) NSEP, ORD RE62658
 7 R97455 GASKET 1  X
 8 R102901 COVER 1  X TK 6MM
 9 15H584 PIPE PLUG 2  X 1/2"-14NPT
10 T19651 HOSE FITTING 1  X 1/4"-18NPT, LGTH 40MM
11 19H3219 CAP SCREW 2  X 3/8" X 1-3/8", (SAE 8)
12 24M7096 WASHER 2  X 10.500 X 18 X 1.600 MM
13 T20243 GASKET 1  X
14 19H3065 CAP SCREW 1  X 3/8" X 2", (SAE 8)
15 12H304 LOCK WASHER 4  X 3/8"
16 14H1076 NUT 1  X 3/8"
17 19H1912 CAP SCREW 1  X 3/8" X 3-1/2", (SAE 8)
18 19H3413 SCREW 1  X 3/8" X 3-1/4"

(A) SEE SECTION 9700
(A) VOIR SECTION 9700
(A) SIEHE ABSCHNITT 9700
(A) VEDERE CAPITOLO 9700
(A) VEA AL SECCION 9700
(A) SE SEKTION 9700

2000-2026 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
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1H23
WATER PUMP

2027
2027
2027
2027
2027
2027

CD42717        -UN-24FEB99

0
3

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. T REMARKS

 1 RE503272 WATER PUMP 1  X
 2 R130586 HUB 1  X
 3 .................. HOUSING 1 X MARKED R73604, NSEP, ORD RE503272
 4 .................. BALL BEARING 1 X (A) NSEP, ORD RE62658
 5 .................. SEAL 1 X (A) NSEP, ORD RE62658
 6 .................. IMPELLER 1 X (A) NSEP, ORD RE62658
 7 R97455 GASKET 1  X
 8 R102901 COVER 1  X TK 6MM
 9 15H584 PIPE PLUG 1  X 1/2"-14NPT
10 T19651 HOSE FITTING 1  X 1/4"-18NPT, LGTH 40MM
11 R48993 TUBE 2  X OD 16MM
12 19H3219 CAP SCREW 2  X 3/8" X 1-3/8", (SAE 8)
13 24M7096 WASHER 2  X 10.500 X 18 X 1.600 MM
14 T20243 GASKET 1  X
15 19H3065 CAP SCREW 1  X 3/8" X 2", (SAE 8)
16 12H304 LOCK WASHER 4  X 3/8"
17 14H1076 NUT 1  X 3/8"
18 19H1912 CAP SCREW 1  X 3/8" X 3-1/2"
19 19H3413 SCREW 1  X 3/8" X 3-1/4"

(A) SEE SECTION 9900 REPAIR KITS
(A) VOIR SECTION 9900 KITS DE REPARATION
(A) SIEHE ABSCHNITT 9700
(A) VEDERE CAPITOLO 9700
(A) VEA AL SECCION 9700
(A) SE SEKTION 9700

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 2000-2027 
PN=207

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 417 of 1433



1H24
WATER PUMP

2034
2034
2034
2034
2034
2034

CDP45073       -UN-13NOV01

0
2

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 RE67036 WATER PUMP 1  X
 2 T23628 PULLEY 1  X
 3 .................. HOUSING 1 X MARKED R67188, NSEP, ORD RE67036
 4 .................. BALL BEARING 1 X ORD RE62658
 5 .................. SEAL 1 X ORD RE62658
 6 .................. IMPELLER 1 X ORD RE62658
 7 R97455 GASKET 1  X
 8 R102901 COVER 1  X TK 6MM
 9 15H584 PIPE PLUG 2  X 1/2"-14NPT
10 L30291 UNION FITTING 1  X 1/4"-18NPT, LGTH 54MM
11 19H3219 CAP SCREW 2  X 3/8" X 1-3/8", (SAE 8)
12 24M7096 WASHER 2  X 10.500 X 18 X 1.600 MM
13 T20243 GASKET 1  X
14 19H3065 CAP SCREW 1  X 3/8" X 2", (SAE 8)
15 12H304 LOCK WASHER 4  X 3/8"
16 14H1076 NUT 1  X 3/8"
17 19H1912 CAP SCREW 1  X 3/8" X 3-1/2", (SAE 8)
18 19H3413 SCREW 1  X 3/8" X 3-1/4"

2000-2034 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
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WATER PUMP

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 2000-2034A
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1I2
THERMOSTAT COVER

SECTIONAL INDEX
INDEX DE SECTION
GRUPPENINDEX
INDICE DELLA SEZIONE
INDICE DE SECCION
GRUPPSFORTECKNING
CDP45074       -UN-13NOV01

2109 - 1I3
2109 - 1I4
2109 - 1I5
2112 - 1I6
2129 - 1I7

2100-A02 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=210
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1I3
THERMOSTAT COVER

2109
2109
2109
2109
2109
2109

CD12523        -UN-01JAN94

0
3

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 19H2633 CAP SCREW 2  X 3/8" X 1-1/2", (SAE 8)
 2 24M7106 WASHER 2  X 10 X 18 X 2.500 MM
 3 R97876 COVER 1  X
 4 R97877 O-RING 1  X

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 2100-2109 
PN=211
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1I4
THERMOSTAT COVER

2109
2109
2109
2109
2109
2109

CD42720        -UN-24FEB99

0 0 0
4 4 4

ENGINE 5 5 5
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 19M7786 SCREW 1  X X X (10.9)
 2 19M7786 SCREW 1  X X X (10.9)
 3 .................. COVER 1 X X X MARKED R131016, (ORDER R501130, RE46684
      AND (2) R123326)
   R501130 COVER 1  X X X
 4 R123326 GASKET 1  X X X
 5 R502814 GASKET 1  X X X
 6 RE46684 PLUG AR  X X X M14 X 1.5
 7 51M7041 O-RING AR  X X X
 8 R135179 STRUCTURAL TUBING 1  X X X (ALSO ORDER (2) 36106060)
 9 R123323 CLAMP 1  X X X
10 19M7788 SCREW 1  X X X (10.9)
11 R123323 CLAMP 1  X X X
12 19M8292 SCREW 1  X X X (10.9)
13 28H860 WASHER 1  X X X

2100-2109A POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=212
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1I5
THERMOSTAT COVER

2109
2109
2109
2109
2109
2109

CD42720        -UN-24FEB99

0 0 0
6 6 6

ENGINE 8 8 8
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 19M7786 SCREW 1  X X X M10 X 30, (10.9)
 2 19M7786 SCREW 1  X X X M10 X 30, (10.9)
 3 .................. COVER 1 X X X MARKED R131016, (ORDER R501130, RE46684
      AND (2) R123226)
   R501130 COVER 1  X X X
 4 R123326 GASKET 1  X X X
 5 R502814 GASKET 1  X X X
 6 RE46684 PLUG AR  X X X M14 X 1.5
 7 51M7041 O-RING AR  X X X
 8 R135179 STRUCTURAL TUBING 1  X X X (ALSO ORDER (2) 36106060)
 9 R123323 CLAMP 1  X X X
10 19M7788 SCREW 1  X X X M12 X 25, (10.9)
11 R123323 CLAMP 1  X X X
12 19M8292 SCREW 1  X X X M10 X 50, (10.9)
13 28H860 WASHER 1  X X X

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 2100-2109B
PN=213
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1I6
THERMOSTAT COVER

2112
2112
2112
2112
2112
2112

CD12523        -UN-01JAN94

0
3

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. T REMARKS

 1 19H2633 CAP SCREW 2  X 3/8" X 1-1/2", (SAE 8)
 2 24M7106 WASHER 2  X 10 X 18 X 2.500 MM
 3 R97876 COVER 1  X
 4 R97877 O-RING 1  X

2100-2112 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=214
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1I7
THERMOSTAT COVER

2129
2129
2129
2129
2129
2129

CD42172        -UN-31JUL98

0
2

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 19H1116 CAP SCREW 1  X 3/8" X 1-1/2", (SAE 8)
 2 24M7106 WASHER 2  X 10 X 18 X 2.500 MM
 3 .................. COVER 1 X MARKED R502182, (ORDER R501120, R502814,
      R123226 AND RE46684)
   R501120 COVER 1  X
 4 R502814 GASKET 1  X
 5 R123226 GASKET 1  X
 6 R125407 LINE 1  X (ALSO ORDER R123226)
 7 R128415 CLAMP 1  X
 8 AR21837 CLAMP 2  X
 9 R99254 HOSE 1  X
10 .................. HOSE NA X
11 RE46684 PLUG AR  X M14 X 1.5
12 51M7041 O-RING 1  X 11.300 X 2.200 MM

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 2100-2129 
PN=215
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1I9
THERMOSTAT

SECTIONAL INDEX
INDEX DE SECTION
GRUPPENINDEX
INDICE DELLA SEZIONE
INDICE DE SECCION
GRUPPSFORTECKNING
CDP45075       -UN-13NOV01

2201 - 1I10
2201 - 1I11
2204 - 1I12
2204 - 1I13

2200-A02 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=216
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1I10
THERMOSTAT

2201
2201
2201
2201
2201
2201

CD40901        -UN-10SEP96

0 0 0
4 4 4

ENGINE 5 5 5
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 RE506300 THERMOSTAT 1  X X X 82° C (180° F)

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 2200-2201 
PN=217
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1I11
THERMOSTAT

2201
2201
2201
2201
2201
2201

CD40901        -UN-10SEP96

0 0 0
6 6 6

ENGINE 8 8 8
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 RE506300 THERMOSTAT 1  X X X 82° C (180° F)

2200-2201A POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=218
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1I12
THERMOSTAT

2204
2204
2204
2204
2204
2204

CD40901        -UN-10SEP96

0
2

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 RE64354 THERMOSTAT 1  X 82°C (180°F)

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 2200-2204 
PN=219
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1I13
THERMOSTAT

2204
2204
2204
2204
2204
2204

CD37214        -UN-01JAN94

0 0
3 3

ENGINE 9 9
KEY PART NO. PART NAME QTY SERIAL NO. D T REMARKS

 1 RE64354 THERMOSTAT 1  X X 82°C (180°F)

2200-2204A POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=220
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1I15
FAN DRIVE

SECTIONAL INDEX
INDEX DE SECTION
GRUPPENINDEX
INDICE DELLA SEZIONE
INDICE DE SECCION
GRUPPSFORTECKNING
CD43315        -UN-13NOV01

2308 - 1I16
2312 - 1I17
2312 - 1I18

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 2300-A01
PN=221
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1I16
FAN DRIVE

2308
2308
2308
2308
2308
2308

CDA39009       -UN-29SEP94

0 0 0
2 3 3

ENGINE 9 9 9
KEY PART NO. PART NAME QTY SERIAL NO. D D T REMARKS

 1 19H2117 CAP SCREW 4  X X X 5/16" X 1-1/8"
 2 12M7056 LOCK WASHER 4  X X X 8 MM
 3 24H1136 WASHER 4  X X X 11/32" X 11/16" X 0.065"
 4 R110081 SHEAVE 1  X X X 11/16" X OD 154MM

2300-2308 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=222
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FAN DRIVE

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 2300-2309 
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1I17
FAN DRIVE

2312
2312
2312
2312
2312
2312

CD42781        -UN-25FEB99

0 0 0
4 4 4

ENGINE 5 5 5
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 19M7835 SCREW 4  X X M10 X 35, (10.9) (POSITIONING HOLES A2
      + E5)
   19M7835 SCREW 4  X M10 X 35, (10.9) (POSITIONING HOLES D1
      + E3)
 2 RE503664 SUPPORT 1  X X X (MARKED R134775) (SUB FOR RE70177)
 3 .................. HUB 1 X X X (ORDER RE70177)
 4 E1343FN SNAP RING 1  X X X
 5 .................. BALL BEARING 1 X X X (ORDER RE70177)

2300-2312 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=224
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1I18
FAN DRIVE

2312
2312
2312
2312
2312
2312

CD42781        -UN-25FEB99

0 0 0
6 6 6

ENGINE 8 8 8
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 19M7835 SCREW 4  X X M10 X 35, (10.9) (POSITIONING HOLES A2
      + E5)
   19M7835 SCREW 4  X M10 X 35, (10.9) (POSITIONING HOLES D1
      + E3)
 2 RE503664 SUPPORT 1  X X X (MARKED R134775) (SUB FOR RE70177)
 3 .................. HUB 1 X X X (ORDER RE70177)
 4 E1343FN SNAP RING 1  X X X
 5 .................. BALL BEARING 1 X X X (ORDER RE70177)

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 2300-2312A
PN=225
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FAN DRIVE

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

2300-2314 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
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1I20
DRIVE BELT

SECTIONAL INDEX
INDEX DE SECTION
GRUPPENINDEX
INDICE DELLA SEZIONE
INDICE DE SECCION
GRUPPSFORTECKNING
CDP45076       -UN-13NOV01

24AV - 1I21
240B - 1I22
2402 - 1I23
2408 - 1I24
2408 - 1I25
2457 - 1J1

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 2400-A01
PN=227

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 437 of 1433



1I21
DRIVE BELT

24AV
24AV
24AV
24AV
24AV
24AV

CD41021        -UN-31JAN96

0 0
4 6
5 8
D D

ENGINE & &
KEY PART NO. PART NAME QTY SERIAL NO. T T REMARKS

 1 RE507768 BELT 1  X X LGTH 1490MM

2400-24AV POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=228
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1I22
DRIVE BELT

240B
240B
240B
240B
240B
240B

CD41021        -UN-31JAN96

0 0 0
4 4 4

ENGINE 5 5 5
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 R123307 BELT 1  X X X LGTH 1515MM

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 2400-240B 
PN=229
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1I23
DRIVE BELT

2402
2402
2402
2402
2402
2402

CD35109        -UN-01JAN94

0
2

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 T24473 BELT 1  X LGTH 1295MM
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DRIVE BELT

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 2400-2403 
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1I24
DRIVE BELT

2408
2408
2408
2408
2408
2408

CD35109        -UN-01JAN94

0 0
3 3

ENGINE 9 9
KEY PART NO. PART NAME QTY SERIAL NO. D T REMARKS

 1 R97939 BELT 1  X X LGTH 1320MM

2400-2408 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
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1I25
DRIVE BELT

2408
2408
2408
2408
2408
2408

CD42782        -UN-25FEB99

0
4

ENGINE 5
KEY PART NO. PART NAME QTY SERIAL NO. H REMARKS

 1 R123441 BELT 1  X LGTH 1575MM
 2 19M7808 SCREW 1  X M10 X 65, (10.9)
 3 R107749 SLEEVE 1  X
 4 RE68722 PULLEY 1  X
 5 R500320 SPACER 1  X

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 2400-2408A
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DRIVE BELT

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

2400-2408B POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
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1J1
DRIVE BELT

2457
2457
2457
2457
2457
2457

CD41021        -UN-31JAN96

0 0
6 6

ENGINE 8 8
KEY PART NO. PART NAME QTY SERIAL NO. T H REMARKS

 1 R123454 BELT 1  X X (A) LGTH 1500MM

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 2400-2457 
PN=235
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1J3
FAN

SECTIONAL INDEX
INDEX DE SECTION
GRUPPENINDEX
INDICE DELLA SEZIONE
INDICE DE SECCION
GRUPPSFORTECKNING
CDP45025       -UN-31OCT01

2501 - 1J4
2507 - 1J5
2508 - 1J6
2510 - 1J7
2512 - 1J8
2531 - 1J9
2533 - 1J10
2534 - 1J11
2545 - 1J12
2546 - 1J13

2500-A02 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=236
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1J4
FAN

2501
2501
2501
2501
2501
2501

CDP45017       -UN-31OCT01

0
3

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 19H2127 CAP SCREW 4  X 5/16" X 7/8"
 2 12M7056 LOCK WASHER 4  X 8 MM
 3 24H1292 WASHER 4  X 11/32" X 3/4" X 0.120"
 4 AT31819 BLOWER FAN 1  X 0D 533MM

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 2500-2501 
PN=237
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FAN

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

2500-2502 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
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1J5
FAN

2507
2507
2507
2507
2507
2507

CDP45018       -UN-31OCT01

0 0
4 4

ENGINE 5 5
KEY PART NO. PART NAME QTY SERIAL NO. D T REMARKS

 1 19M7785 SCREW 4  X X M10 X 25
 2 AT31819 BLOWER FAN 1  X X
 3 R136180 SPACER 1  X X

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 2500-2507 
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1J6
FAN

2508
2508
2508
2508
2508
2508

CDP45019       -UN-31OCT01

0
6

ENGINE 8
KEY PART NO. PART NAME QTY SERIAL NO. T REMARKS

 1 19M7809 SCREW 4  X M10 X 70, (10.9)
 2 AT24834 BLOWER FAN 1  X OD 533MM
 3 R501642 HUB 1  X TK X OD 50 X 90MM

2500-2508 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
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FAN

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 2500-2509 
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1J7
FAN

2510
2510
2510
2510
2510
2510

CDP45020       -UN-31OCT01

0 0
4 6

ENGINE 5 8
KEY PART NO. PART NAME QTY SERIAL NO. T D REMARKS

 1 19M7809 SCREW 4  X X M10 X 70, (10.9)
 2 AR98090 FAN 1  X X OD 533MM
 3 R501642 HUB 1  X X TK X OD 50 X 90MM

2500-2510 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=242
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FAN

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 2500-2511 
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1J8
FAN

2512
2512
2512
2512
2512
2512

CDP45016       -UN-31OCT01

0
2

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 19H2127 CAP SCREW 4  X 5/16" X 7/8"
 2 12M7056 LOCK WASHER 4  X 8 MM
 3 RE47519 BLOWER FAN 1  X OD 457MM (18")

2500-2512 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=244
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1J9
FAN

2531
2531
2531
2531
2531
2531

CDP45022       -UN-31OCT01

0
6

ENGINE 8
KEY PART NO. PART NAME QTY SERIAL NO. H REMARKS

 1 19M7812 SCREW 4  X M10 X 100
 2 AT24834 BLOWER FAN 1  X 0D 533MM
 3 R128443 SPACER 1  X

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 2500-2531 
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FAN

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

2500-2532 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
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1J10
FAN

2533
2533
2533
2533
2533
2533

CDP45021       -UN-31OCT01

0
4

ENGINE 5
KEY PART NO. PART NAME QTY SERIAL NO. H REMARKS

 1 19M7812 SCREW 4  X M10 X 100
 2 AT31819 BLOWER FAN 1  X 0D 533MM
 3 R128443 SPACER 1  X

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 2500-2533 
PN=247
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1J11
FAN

2534
2534
2534
2534
2534
2534

CDP45023       -UN-31OCT01

0 0
4 6

ENGINE 5 8
KEY PART NO. PART NAME QTY SERIAL NO. T D REMARKS

 1 19M7809 SCREW 4  X X M10 X 70
 2 AT31819 BLOWER FAN 1  X X 0D 533MM
 3 R501642 HUB 1  X X

2500-2534 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=248
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1J12
FAN

2545
2545
2545
2545
2545
2545

CDP45024       -UN-31OCT01

0
4

ENGINE 5
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 19M7804 SCREW 4  X M10 X 40
 2 AR98090 BLOWER FAN 1  X 0D 533MM
 3 R133414 HUB 1  X

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 2500-2545 
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1J13
FAN

2546
2546
2546
2546
2546
2546

CDP45020       -UN-31OCT01

0
6

ENGINE 8
KEY PART NO. PART NAME QTY SERIAL NO. T REMARKS

 1 19M7809 SCREW 4  X M10 X 70
 2 AR48871 BLOWER FAN 1  X 0D 533MM
 3 R501642 HUB 1  X

2500-2546 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=250
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FAN

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 2500-2547 
PN=251

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 461 of 1433



1J15
BLOCK HEATER

SECTIONAL INDEX
INDEX DE SECTION
GRUPPENINDEX
INDICE DELLA SEZIONE
INDICE DE SECCION
GRUPPSFORTECKNING
CDP45027       -UN-14NOV01

2601 - 1J16
2602 - 1J17

2600-A02 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=252
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1J16
BLOCK HEATER

2601
2601
2601
2601
2601
2601

CDP45026       -UN-02NOV01

0 0
4 6
5 8
D D

ENGINE & &
KEY PART NO. PART NAME QTY SERIAL NO. T T REMARKS

 1 RE42138 COOLANT HEATER 1  X (110V)
 2 AR50411 WIRING LEAD 1  X
 3 R501377 RING 1  X

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 2600-2601 
PN=253
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1J17
BLOCK HEATER

2602
2602
2602
2602
2602
2602

CDP45026       -UN-02NOV01

0 0
4 6
5 8
D D

ENGINE & &
KEY PART NO. PART NAME QTY SERIAL NO. T T REMARKS

 1 RE42140 COOLANT HEATER 1  X (220V)
 2 AR50411 WIRING LEAD 1  X
 3 R501377 RING 1  X

2600-2602 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=254
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1J19
RADIATOR

SECTIONAL INDEX
INDEX DE SECTION
GRUPPENINDEX
INDICE DELLA SEZIONE
INDICE DE SECCION
GRUPPSFORTECKNING
CDP45083       -UN-13NOV01

2704 - 1J20
2710 - 1J22
2711 - 1J24
2712 - 1K1
2713 - 1K3
2714 - 1K5
2715 - 1K7

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 2700-A01
PN=255
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1J20
RADIATOR

2704
2704
2704
2704
2704
2704

CDP45078       -UN-13NOV01

THIS PARTS LISTING IS CONTINUED
2700-2704 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)

PN=256
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1J21
RADIATOR

0
6

ENGINE 8
KEY PART NO. PART NAME QTY SERIAL NO. H REMARKS

 1 RE507891 RADIATOR 1  X
 2 RE62221 FILLER CAP 1  X
 3 RE504649 REINFORCEMENT 1  X LH
 4 RE504648 REINFORCEMENT 1  X RH
 5 RE504533 RUBBER MOUNT 5  X
 6 24M7055 WASHER 10  X 8.400 X 16 X 1.600 MM
 7 12M7056 LOCK WASHER 11  X 8 MM
 8 14M7273 NUT 11  X M8
 9 R502207 REINFORCEMENT 1  X
10 19M7791 SCREW 1  X M12 X 40
11 RE507002 GRATE 1  X
12 R504045 GRATE 1  X
13 19M7964 CAP SCREW 16  X M8 X 12
14 T307266 STRAP 1  X
15 R502201 TUBE 1  X
16 R502200 TUBE 1  X
17 R502198 HOSE 1  X
18 R502199 HOSE 1  X
19 R502699 COUPLING 2  X
20 R502698 COUPLING 2  X
21 N10010 CLIP 3  X
22 R502701 CLAMP 1  X
23 R502700 REINFORCEMENT 1  X
24 19M7866 SCREW 1  X M8 X 20
25 24H1292 WASHER 1  X 8.738 X 19.050 X 3.048 MM
26 19M7789 SCREW 5  X M12 X 30
27 12M7069 LOCK WASHER 2  X 16 MM
28 AR65294 CLAMP 4  X
29 RE505665 CLAMP 2  X
30 RE505666 CLAMP 6  X
31 RE506656 SHUT-OFF VALVE 1  X
32 R120247 RING 1  X
33 19M8035 CAP SCREW 2  X M16 X 35

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 2700-2704A
PN=257
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1J22
RADIATOR

2710
2710
2710
2710
2710
2710

CDP45069       -UN-13NOV01

THIS PARTS LISTING IS CONTINUED
2700-2710 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)

PN=258
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1J23
RADIATOR

0
2

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 RE507886 RADIATOR 1  X
 2 RE62221 FILLER CAP 1  X
 3 RE503707 REINFORCEMENT 2  X
 4 RE503700 RUBBER MOUNT 2  X
 5 19M7807 SCREW 2  X M10 X 60
 6 12M7135 LOCK WASHER 2  X 10 MM
 7 14M7274 NUT 2  X M10
 8 19M7284 CAP SCREW 4  X M8 X 18
 9 24M7055 WASHER 5  X 8.400 X 16 X 1.600 MM
10 12M7056 LOCK WASHER 5  X 8 MM
11 14M7273 NUT 5  X M8
12 R502881 REINFORCEMENT 1  X
13 RE503699 RUBBER MOUNT 1  X
14 19H1792 CAP SCREW 1  X 12.700 X 25.400 MM
15 RE504882 GRATE 1  X
16 R502680 GRATE 1  X
17 19M7964 CAP SCREW 7  X M8 X 12
18 T30726 STRAP 1  X
19 R502096 HOSE 1  X
20 R502679 HOSE 1  X
21 AR65294 CLAMP 4  X
22 RE506656 SHUT-OFF VALVE 1  X
23 R120247 RING 1  X
24 19H2358 CAP SCREW 2  X 9/16" X 2-1/4"
25 12H317 LOCK WASHER 2  X 9/16"
26 14H886 NUT 2  X 9/16"
27 19H1756 CAP SCREW 2  X 5/8" X 1-1/2"
28 12M7069 LOCK WASHER 2  X 0.630"

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 2700-2710A
PN=259
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1J24
RADIATOR

2711
2711
2711
2711
2711
2711

CDP45077       -UN-15NOV01

THIS PARTS LISTING IS CONTINUED
2700-2711A POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)

PN=260
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1J25
RADIATOR

0 0
3 3

ENGINE 9 9
KEY PART NO. PART NAME QTY SERIAL NO. D T REMARKS

 1 RE507887 RADIATOR 1  X X
 2 RE62221 FILLER CAP 1  X X
 3 RE503771 REINFORCEMENT 1  X X RH
 4 RE503770 REINFORCEMENT 1  X X LH
 5 RE503699 RUBBER MOUNT 3  X X
 6 24M7055 WASHER 6  X X 8.400 X 16 X 1.600 MM
 7 12M7056 LOCK WASHER 6  X X 8 MM
 8 14M7273 NUT 6  X X M8
 9 R502880 REINFORCEMENT 1  X X
10 19H1792 CAP SCREW 1  X X 1/2" X 1"
11 RE504883 GRATE 1  X X
12 R502680 GRATE 1  X X
13 19M7964 CAP SCREW 1  X X M8 X 12
14 T30726 STRAP 1  X X
15 R502132 HOSE 1  X X
16 R502134 HOSE 1  X X
17 AR65294 CLAMP 3  X X
18 RE506656 SHUT-OFF VALVE 1  X X
19 R120247 RING 1  X X
20 19H2358 CAP SCREW 2  X X
21 12H317 LOCK WASHER 2  X X 9/16"
22 14H886 NUT 2  X X 9/16"
23 19H1756 CAP SCREW 2  X X 5/8" X 1-1/2"
24 12M7069 LOCK WASHER 2  X X 0.630"

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 2700-2711B
PN=261
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1K1
RADIATOR

2712
2712
2712
2712
2712
2712

CDP45079       -UN-15NOV01

THIS PARTS LISTING IS CONTINUED
2700-2712 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)

PN=262
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1K2
RADIATOR

0
4

ENGINE 5
KEY PART NO. PART NAME QTY SERIAL NO. H REMARKS

 1 RE507889 RADIATOR 1  X
 2 RE62221 FILLER CAP 1  X
 3 RE504649 REINFORCEMENT 1  X LH
 4 RE504648 REINFORCEMENT 1  X RH
 5 RE504533 RUBBER MOUNT 5  X
 6 24M7055 WASHER 10  X 8.400 X 16 X 1.600 MM
 7 12M7056 LOCK WASHER 11  X 8 MM
 8 14M7273 NUT 11  X M8
 9 R502207 REINFORCEMENT 1  X
10 19M7791 SCREW 1  X M12 X 40
11 RE507002 GRATE 1  X
12 R504045 GRATE 1  X
13 19M7964 CAP SCREW 16  X M8 X 12
14 T30726 STRAP 1  X
15 R502283 TUBE 1  X
16 R502200 TUBE 1  X
17 R502198 HOSE 1  X
18 R502199 HOSE 1  X
19 R502699 COUPLING 2  X
20 R502698 COUPLING 2  X
21 N10010 CLIP 3  X
22 R502701 CLAMP 1  X
23 R502700 REINFORCEMENT 1  X
24 19M7866 SCREW 1  X M8 X 20
25 24H1292 WASHER 1  X 8.738 X 19.050 X 3.048 MM
26 19M7789 SCREW 5  X M12 X 30
27 12M7069 LOCK WASHER 2  X 16 MM
28 AR65294 CLAMP 4  X
29 RE505665 CLAMP 2  X
30 RE505666 CLAMP 6  X
31 RE506656 SHUT-OFF VALVE 1  X
32 R120247 RING 1  X
33 19M8035 CAP SCREW 2  X M16 X 35

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 2700-2712A
PN=263
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1K3
RADIATOR

2713
2713
2713
2713
2713
2713

CDP45080       -UN-13NOV01

THIS PARTS LISTING IS CONTINUED
2700-2713A POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)

PN=264
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1K4
RADIATOR

0 0
4 6

ENGINE 5 8
KEY PART NO. PART NAME QTY SERIAL NO. T D REMARKS

 1 RE507888 RADIATOR 1  X X
 2 RE62221 FILLER CAP 1  X X
 3 RE505617 REINFORCEMENT 1  X X RH
 4 RE505618 REINFORCEMENT 1  X X LH
 5 RE506257 RUBBER MOUNT 4  X X
 6 19M7284 CAP SCREW 4  X X M8 X 18
 7 12M7056 LOCK WASHER 5  X X 8 MM
 8 24M7055 WASHER 5  X X 8.400 X 16 X 1.600 MM
 9 14M7273 NUT 6  X X M8
10 RE506722 GRATE 1  X X
11 R504056 GRATE 1  X X
12 19M7964 CAP SCREW 7  X X M8 X 12
13 N10010 CLIP 1  X X
14 R503975 REINFORCEMENT 1  X X
15 RE504533 RUBBER MOUNT 1  X X
16 T30726 STRAP 1  X X
17 R502357 RADIATOR HOSE 1  X X
18 R502394 RADIATOR HOSE 1  X X
19 AR65294 CLAMP 4  X X
20 19M7788 SCREW 1  X X
21 RE506656 SHUT-OFF VALVE 1  X X
22 R120247 RING 1  X X
23 19M8035 CAP SCREW 2  X X M16 X 35
24 12M7069 LOCK WASHER 4  X X 0.630"
25 14M7276 NUT 2  X X M16
26 19M7417 CAP SCREW 2  X X M16 X 65

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 2700-2713B
PN=265
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1K5
RADIATOR

2714
2714
2714
2714
2714
2714

CDP45094       -UN-15NOV01

THIS PARTS LISTING IS CONTINUED
2700-2714 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)

PN=266
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1K6
RADIATOR

0
6

ENGINE 8
KEY PART NO. PART NAME QTY SERIAL NO. T REMARKS

 1 RE507890 RADIATOR 1  X
 2 RE62221 FILLER CAP 1  X
 3 RE505615 REINFORCEMENT 1  X RH
 4 RE505616 REINFORCEMENT 1  X LH
 5 RE504533 RUBBER MOUNT 5  X
 6 24M7055 WASHER 10  X 8.400 X 16 X 1.600 MM
 7 12M7056 LOCK WASHER 10  X 8 MM
 8 14M7273 NUT 10  X M8
 9 RE506722 GRATE 1  X
10 R504056 GRATE 1  X
11 N10010 CLIP 3  X
12 19M7964 CAP SCREW 7  X M8 X 12
13 T30726 STRAP 1  X
14 R503975 REINFORCEMENT 1  X
15 19M7788 SCREW 1  X M12 X 25
16 R502393 RADIATOR HOSE 1  X
17 R502394 RADIATOR HOSE 1  X
18 AR65294 CLAMP 4  X
19 R120247 RING 1  X
20 RE506656 SHUT-OFF VALVE 1  X
21 19M8035 CAP SCREW 2  X M16 X 35
22 12M7069 LOCK WASHER 4  X 16 MM
23 14M7276 NUT 2  X M16
24 19M7417 CAP SCREW 2  X M16 X 65

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 2700-2714A
PN=267
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1K7
RADIATOR

2715
2715
2715
2715
2715
2715

CDP45081       -UN-13NOV01

THIS PARTS LISTING IS CONTINUED
2700-2715A POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)

PN=268
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1K8
RADIATOR

0 0
4 4

ENGINE 5 5
KEY PART NO. PART NAME QTY SERIAL NO. D T REMARKS

 1 RE507082 RADIATOR 1  X X
 2 RE62221 FILLER CAP 1  X X
 3 RE503771 REINFORCEMENT 1  X X RH
 4 RE503770 REINFORCEMENT 1  X X LH
 5 12M7056 LOCK WASHER 5  X X 8 MM
 6 24M7055 WASHER 5  X X 8.400 X 16 X 1.600 MM
 7 14M7273 NUT 5  X X M8
 8 RE507084 GRATE 1  X X
 9 R504075 GRATE 1  X X
10 19M7964 CAP SCREW 7  X X M8 X 12
11 T30726 STRAP 1  X X
12 R504073 HOSE 1  X X
13 R504074 HOSE 1  X X
14 AR65294 CLAMP 4  X X
15 R504084 REINFORCEMENT 1  X X
16 RE503699 RUBBER MOUNT 3  X X
17 RE506656 SHUT-OFF VALVE 1  X X
18 R120247 RING 1  X X
19 19M7788 SCREW 1  X X M12 X 25
20 19M7417 CAP SCREW 2  X X M16 X 65
21 12M7069 LOCK WASHER 4  X X 16 MM
22 14M7276 NUT 2  X X M16
23 19M8035 CAP SCREW 2  X X M16 X 35

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 2700-2715B
PN=269
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1K10
EXHAUST MANIFOLD

SECTIONAL INDEX
INDEX DE SECTION
GRUPPENINDEX
INDICE DELLA SEZIONE
INDICE DE SECCION
GRUPPSFORTECKNING
CD43322        -UN-24OCT01

2803 - 1K11
2803 - 1K12
2806 - 1K13
2806 - 1K14
2809 - 1K15
2822 - 1K16
2825 - 1K17
2826 - 1K18

2800-A02 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=270
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1K11
EXHAUST MANIFOLD

2803
2803
2803
2803
2803
2803

CD35715        -UN-01JAN94

0 0
3 3
9 9

KEY PART NO. PART NAME QTY SERIAL NO. D T REMARKS

 1 14H812 NUT 2  X X 3/8"
 2 24M7106 WASHER 8  X X 10 X 18 X 2.500 MM
 3 R106861 STUD 2  X X
 4 19H3404 CAP SCREW 1  X X 3/8" X 4", (SAE 8)
 5 19H1732 CAP SCREW 1  X X 3/8" X 1-1/4"
 6 19H2104 CAP SCREW 2  X X 3/8" X 5"
 7 19H1925 CAP SCREW 2  X X 3/8" X 4-1/4"
 8 R52819 EXHAUST MANIFOLD 1  X X
 9 R109985 GASKET 4  X X

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 2800-2803 
PN=271
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1K12
EXHAUST MANIFOLD

2803
2803
2803
2803
2803
2803

CD42731        -UN-24FEB99

0 0
4 4

ENGINE 5 5
KEY PART NO. PART NAME QTY SERIAL NO. T H REMARKS

 1 19M7810 SCREW 8  X X M10 X 80, (10.9)
 2 R132373 EXHAUST MANIFOLD 1  X X
 3 R109985 GASKET 4  X X

2800-2803A POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=272
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EXHAUST MANIFOLD

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 2800-2803B
PN=273
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1K13
EXHAUST MANIFOLD

2806
2806
2806
2806
2806
2806

CD40008        -UN-20JUL95

0
2

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 14H812 NUT 2  X 3/8"
 2 24M7106 WASHER 6  X 10 X 18 X 2.500 MM
 3 R106861 STUD 2  X 9.525 X 48.500 MM
 4 19H1732 CAP SCREW 4  X 3/8" X 1-1/4", (SAE 8)
 5 T20257 EXHAUST MANIFOLD 1  X
 6 R109985 GASKET 3  X

2800-2806 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=274
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1K14
EXHAUST MANIFOLD

2806
2806
2806
2806
2806
2806

CD40008        -UN-20JUL95

0
3

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 14H812 NUT 2  X 3/8"
 2 24M7106 WASHER 8  X 10 X 18 X 2.500 MM
 3 R106861 STUD 2  X 9.525 X 48.500 MM
 4 19H1732 CAP SCREW 6  X 3/8" X 1-1/4", (SAE 8)
 5 T20255 EXHAUST MANIFOLD 1  X
 6 R109985 GASKET 4  X

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 2800-2806A
PN=275
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EXHAUST MANIFOLD

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

2800-2806B POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=276
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1K15
EXHAUST MANIFOLD

2809
2809
2809
2809
2809
2809

CDP45082       -UN-13NOV01

0 0
6 6

ENGINE 8 8
KEY PART NO. PART NAME QTY SERIAL NO. T H REMARKS

 1 19M7810 SCREW 12  X M10 X 80, (10.9)
 2 R132262 EXHAUST MANIFOLD 1  X
 3 R119395 GASKET 6  X

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 2800-2809 
PN=277
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1K16
EXHAUST MANIFOLD

2822
2822
2822
2822
2822
2822

CD40008        -UN-20JUL95

0
4

ENGINE 5
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 R133148 EXHAUST MANIFOLD 1  X
 2 19M7786 SCREW 8  X M10 X 30
 3 R56588 STRAP 1  X
 4 R90658 GASKET 4  X

2800-2822 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=278
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1K17
EXHAUST MANIFOLD

2825
2825
2825
2825
2825
2825

CD42732A       -UN-10OCT01

0
6

ENGINE 8
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 R132203 EXHAUST MANIFOLD 1  X
 2 19H3411 CAP SCREW 4  X 3/8" X 1-1/8"
 3 19M7810 SCREW 12  X M10 X 80
 4 N10215 LOCK NUT 4  X 3/8"
 5 R123572 GASKET 1  X
 6 R119395 GASKET 6  X

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 2800-2825 
PN=279
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1K18
EXHAUST MANIFOLD

2826
2826
2826
2826
2826
2826

CDP45084       -UN-13NOV01

0
4

ENGINE 5
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 R132260 EXHAUST MANIFOLD 1  X
 2 19H3411 CAP SCREW 4  X 3/8" X 1-1/8"
 3 19M7810 SCREW 8  X M10 X 80
 4 N10215 LOCK NUT 4  X 3/8"
 5 R123572 GASKET 1  X
 6 R119395 GASKET 4  X

2800-2826 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=280
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1K20
BREATHER

SECTIONAL INDEX
INDEX DE SECTION
GRUPPENINDEX
INDICE DELLA SEZIONE
INDICE DE SECCION
GRUPPSFORTECKNING
CDP45091       -UN-14NOV01

2902 - 1K21
2904 - 1K22
2904 - 1K23

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 2900-A01
PN=281
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1K21
BREATHER

2902
2902
2902
2902
2902
2902

CDA36501       -UN-02DEC94

0 0 0
2 3 3

ENGINE 9 9 9
KEY PART NO. PART NAME QTY SERIAL NO. D D T REMARKS

 1 R56463 O-RING 1  X X X
 2 R92154 ELBOW FITTING 1  X X X
 3 AT18904 CLAMP 1  X X X
 4 R122401 TUBE 1  X X X LGTH 1290MM, CUT TO LENGTH, COUPER A
      LONGUEUR, ABLAENGEN, TAGLIARE SU
      MISURE, CORTAR A LONGITUD, AVSKARE
      EFTER MATT
 5 19H2038 CAP SCREW 1  X X X 3/8" X 1/2"
 6 24M7096 WASHER 1  X X X 10.500 X 18 X 1.600 MM
 7 T35699 CLAMP 1  X X X

2900-2902 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=282
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BREATHER

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 2900-2903 
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1K22
BREATHER

2904
2904
2904
2904
2904
2904

CD42790        -UN-16FEB99

0 0 0
4 4 4

ENGINE 5 5 5
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 R72328 O-RING 1  X X X
 2 R120467 ELBOW FITTING 1  X X X 90°
 3 R122401 TUBE 1  X X X LGTH 1290MM

2900-2904 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=284
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1K23
BREATHER

2904
2904
2904
2904
2904
2904

CD42790        -UN-16FEB99

0 0 0
6 6 6

ENGINE 8 8 8
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 R72328 O-RING 1  X X X
 2 R120467 ELBOW FITTING 1  X X X 90°
 3 R122401 TUBE 1  X X X LGTH 1290MM

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 2900-2904A
PN=285
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BREATHER

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

2900-2904B POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
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2B12
STARTER

SECTIONAL INDEX
INDEX DE SECTION
GRUPPENINDEX
INDICE DELLA SEZIONE
INDICE DE SECCION
GRUPPSFORTECKNING
CDP45085       -UN-13NOV01

3008 - 2B13
3008A - 2B14
3009 - 2B15
3009 - 2B16
3016 - 2B17
3016A - 2B18
3025 - 2B19
3025A - 2B20
3026 - 2B21
3026A - 2B22
3052 - 2B23
3052 - 2B24
3052 - 2B25
3052 - 2C1
3054 - 2C2
3054 - 2C3
3054 - 2C4
3054 - 2C5

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 3000-A01
PN=287
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2B13
STARTER

3008
3008
3008
3008
3008
3008

CD40146        -UN-06DEC95

0
2

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 14H812 NUT 1  X 3/8"
 2 L39334 STUD 1  X 3/8" X LGTH 43MM
 3 19H3239 CAP SCREW 1  X 3/8" X 1-1/4", (SAE 8)
 4 RE500733 STARTER MOTOR 1  X (ISKRA AZJ 3283, 12V - 3.1KW), ALSO ORDER
      RT7700040288 AND R116617
 5 RT7700040288 COVER AR  X
 6 14M7140 NUT 1  X M10
 7 12M7066 LOCK WASHER 1  X 10 MM
 8 R116617 LABEL 1  X BYPASS START,DEMARRAGE COURT-CIRCUITE,
      ANLASS-SICHERHEITSCHALTER,ACCENSIONE IN
      FOLLE,ARRANQUE POR DERIVACION,STARTSPEAR

3000-3008 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=288
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2B14
STARTER

3008 - CONTINUED
3008 - SUITE

3008 - FORTSETZUNG
3008 - SEGUITO

3008 - CONTINUACION
3008 - FORTS

CD40138        -UN-02DEC94

0
2

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 RE501768 SOLENOID 1  X (A)
 2 RE62666 SHIFTER 1  X (A)
 3 RE62667 KIT 1  X (A) W/ (2) CARBON BRUSH CONDUCTOR, BALAI,
      KOHLEBUERSTE, SPAZZOLE DI CARBONE,
      ESCOBILLA, KOLBORSTE
 4 RE62668 BENDIX DRIVE 1  X (A)
 5 RE62669 KIT 1  X (A)

(A) SEE YOUR AUTHORIZED STARTER REPAIR STATION FOR PARTS NOT LISTED
(A) CONSULTER VOTRE REPARATEUR AGREE DE DEMARREUR POUR LES PIECES NON CATALOGUEES
(A) NICHT GEZEIGTE TEILE VON STARTER VETRETER BEZIEHEN
(A) PER LE PARTI NON ELENCATE, RIVOLGETEVI AL CENTRO AUTORIZZATO DI REPARAZIONE MOTORINO D’AVVIAM.
(A) CONSULTE CON SU ESTACION AUTORIDAZA DE REPARACIONES DE MOTOR DE ARRANQUE
(A) RAADGOER MED EN AUTORISERAD SERVICEVERKSTAD BETRAFFANDE EJ UPPTAGNA

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 3000-3008A
PN=289
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STARTER

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

3000-3008B POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
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2B15
STARTER

3009
3009
3009
3009
3009
3009

CD40612        -UN-09FEB96

0 0
3 3

ENGINE 9 9
KEY PART NO. PART NAME QTY SERIAL NO. D T REMARKS

 1 14H812 NUT 1  X X 3/8"
 2 12H304 LOCK WASHER 3  X X 3/8"
 3 L39334 STUD 1  X X LGTH 43MM X 3/8"-16UNC
 4 RE503093 STARTER MOTOR 1  X X (ISKRA, 12V - 3.1KW) (ALSO ORDER
      RT7700040288 AND R116617)
 5 19H1732 CAP SCREW 2  X X 3/8" X 1-1/4"
 6 14M7274 NUT 1  X X M10
 7 12M7135 LOCK WASHER 1  X X 10 MM
 8 R116617 LABEL 1  X X BYPASS START,DEMARRAGE COURT-CIRCUITE,
      ANLASS-SICHERHEITSCHALTER,ACCENSIONE IN
      FOLLE,ARRANQUE POR
      DERIVACION,STARTSPEAR
 9 RT7700040288 COVER 1  X X

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 3000-3009 
PN=291
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2B16
STARTER

3009 - CONTINUED
3009 - SUITE

3009 - FORTSETZUNG
3009 - SEGUITO

3009 - CONTINUACION
3009 - FORTS

CD40138        -UN-02DEC94

0 0
3 3

ENGINE 9 9
KEY PART NO. PART NAME QTY SERIAL NO. D T REMARKS

 1 RE503073 SOLENOID 1  X X (A)
 2 RE62666 SHIFTER 1  X X (A)
 3 RE62670 CARBON BRUSH CONDUCTOR 1  X X (A) W/ (2) CARBON BRUSH CONDUCTOR, BALAI,
      KOHLEBUERSTE, SPAZZOLE DI CARBONE,
      ESCOBILLA, KOLBORSTE
 4 RE62672 BENDIX DRIVE 1  X X (A)
 5 RE62673 KIT 1  X X (A)

(A) SEE YOUR AUTHORIZED STARTER REPAIR STATION FOR PARTS NOT LISTED
(A) CONSULTER VOTRE REPARATEUR AGREE DE DEMARREUR POUR LES PIECES NON CATALOGUEES
(A) NICHT GEZEIGTE TEILE VON STARTER VETRETER BEZIEHEN
(A) PER LE PARTI NON ELENCATE, RIVOLGETEVI AL CENTRO AUTORIZZATO DI REPARAZIONE MOTORINO D’AVVIAM.
(A) CONSULTE CON SU ESTACION AUTORIDAZA DE REPARACIONES DE MOTOR DE ARRANQUE
(A) RAADGOER MED EN AUTORISERAD SERVICEVERKSTAD BETRAFFANDE EJ UPPTAGNA

3000-3009A POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
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STARTER

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 3000-3009B
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2B17
STARTER

3016
3016
3016
3016
3016
3016

CD40612        -UN-09FEB96

0
2

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 14H812 NUT 1  X 3/8"
 2 12H304 LOCK WASHER 3  X 3/8"
 3 L39334 STUD 1  X 3/8" X LGTH 43MM
 4 RE59010 STARTER MOTOR 1  X (ISKRA AZJ 3190, 12V - 3KW) (ALSO ORDER
      RT7700040288 AND R116617)
 5 19H3239 CAP SCREW 2  X 3/8" X 1-1/4", (SAE 8)
 6 14M7274 NUT 1  X M10
 7 12M7135 LOCK WASHER 1  X 10 MM
 8 R116617 LABEL 1  X BYPASS START, DEMARRAGE COURT-CIRCUITE,
      ANLASS-SICHERHEITSCHALTER, ACCENSIONE IN
      FOLLE, ARRANQUE POR DERIVACION,
      STARTSPEAR
 9 RT7700040288 COVER 1  X

3000-3016 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
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2B18
STARTER

3016 - CONTINUED
3016 - SUITE

3016 - FORTSETZUNG
3016 - SEGUITO

3016 - CONTINUACION
3016 - FORTS

CD40138        -UN-02DEC94

0
2

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 RE62665 SOLENOID 1  X (A)
 2 RE62666 SHIFTER 1  X (A)
 3 RE62670 CARBON BRUSH CONDUCTOR 1  X (A) W/ (2) CARBON BRUSH CONDUCTOR, BALAI,
      KOHLEBUERSTE, SPAZZOLE DI CARBONE,
      ESCOBILLA, KOLBORSTE
 4 RE62672 BENDIX DRIVE 1  X (A)
 5 RE62673 KIT 1  X (A)

(A) SEE YOUR AUTHORIZED STARTER REPAIR STATION FOR PARTS NOT LISTED
(A) CONSULTER VOTRE REPARATEUR AGREE DE DEMARREUR POUR LES PIECES NON CATALOGUEES
(A) NICHT GEZEIGTE TEILE VON STARTER VETRETER BEZIEHEN
(A) PER LE PARTI NON ELENCATE, RIVOLGETEVI AL CENTRO AUTORIZZATO DI REPARAZIONE MOTORINO D’AVVIAM.
(A) CONSULTE CON SU ESTACION AUTORIDAZA DE REPARACIONES DE MOTOR DE ARRANQUE
(A) RAADGOER MED EN AUTORISERAD SERVICEVERKSTAD BETRAFFANDE EJ UPPTAGNA

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 3000-3016A
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STARTER

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

3000-3016B POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
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2B19
STARTER

3025
3025
3025
3025
3025
3025

CD40146        -UN-06DEC95

0
2

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 14H812 NUT 1  X 3/8"
 2 12H304 LOCK WASHER 2  X 3/8"
 3 L39334 STUD 1  X 3/8" X LGTH 43MM
 4 RE503118 STARTER MOTOR 1  X (ISKRA AZJ 3214, 24V - 4KW), (ALSO ORDER
      RT7700040288 AND R116617)
 5 19H1732 CAP SCREW 1  X 3/8" X 1-1/4", (SAE 8)
 6 14H812 NUT 1  X 3/8"
 7 12H304 LOCK WASHER 1  X 3/8"
 8 R116617 LABEL 1  X BYPASS START, DEMARRAGE COURT-CIRCUITE,
      ANLASS-SICHERHEITSCHALTER, ACCENSIONE IN
      FOLLE, ARRANQUE POR DERIVACION,
      STARTSPEAR
 9 RT7700040288 COVER 1  X

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 3000-3025 
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2B20
STARTER

3025 - CONTINUED
3025 - SUITE

3025 - FORTSETZUNG
3025 - SEGUITO

3025 - CONTINUACION
3025 - FORTS

CD40138        -UN-02DEC94

0
2

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 RE500721 SOLENOID 1  X (A)
 2 RE62666 SHIFTER 1  X (A)
 3 RE500722 KIT 1  X (A) W/ (2) CARBON BRUSH CONDUCTOR, BALAI,
      KOHLEBUERSTE, SPAZZOLE DI CARBONE,
      ESCOBILLA, KOLBORSTE
 4 RE62668 BENDIX DRIVE 1  X (A)
 5 RE62673 KIT 1  X (A)

(A) SEE YOUR AUTHORIZED STARTER REPAIR STATION FOR PARTS NOT LISTED
(A) CONSULTER VOTRE REPARATEUR AGREE DE DEMARREUR POUR LES PIECES NON CATALOGUEES
(A) NICHT GEZEIGTE TEILE VON STARTER VETRETER BEZIEHEN
(A) PER LE PARTI NON ELENCATE, RIVOLGETEVI AL CENTRO AUTORIZZATO DI REPARAZIONE MOTORINO D’AVVIAM.
(A) CONSULTE CON SU ESTACION AUTORIDAZA DE REPARACIONES DE MOTOR DE ARRANQUE
(A) RAADGOER MED EN AUTORISERAD SERVICEVERKSTAD BETRAFFANDE EJ UPPTAGNA

3000-3025A POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
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STARTER

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
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2B21
STARTER

3026
3026
3026
3026
3026
3026

CD40612        -UN-09FEB96

0 0 0
2 3 3

ENGINE 9 9 9
KEY PART NO. PART NAME QTY SERIAL NO. D D T REMARKS

 1 14H812 NUT 1  X X X 3/8"
 2 12H304 LOCK WASHER 3  X X X 3/8"
 3 L39334 STUD 1  X X X 3/8" X LGTH 43MM
 4 RE503119 STARTER MOTOR 1  X X X (ISKRA AZJ 3225, 24V - 4KW) (ALSO ORDER
      RT7700040288 AND R116617)
 5 19H1732 CAP SCREW 2  X X X 3/8" X 1-1/4", (SAE 8)
 6 14H812 NUT 1  X X X 3/8"
 7 12H304 LOCK WASHER 1  X X X 3/8"
 8 R116617 LABEL 1  X X X BYPASS START, DEMARRAGE COURT-CIRCUITE,
      ANLASS-SICHERHEITSCHALTER, ACCENSIONE
      IN FOLLE, ARRANQUE POR DERIVACION,
      STARTSPEAR
 9 RT7700040288 COVER 1  X X X

3000-3026 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=300
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2B22
STARTER

3026 - CONTINUED
3026 - SUITE

3026 - FORTSETZUNG
3026 - SEGUITO

3026 - CONTINUACION
3026 - FORTS

CD40138        -UN-02DEC94

0 0 0
2 3 3

ENGINE 9 9 9
KEY PART NO. PART NAME QTY SERIAL NO. D D T REMARKS

 1 RE500721 SOLENOID 1  X X X (A)
 2 RE62666 SHIFTER 1  X X X (A)
 3 RE500722 CARBON BRUSH CONDUCTOR 1  X X X (A) W/ (2) CARBON BRUSH CONDUCTOR,
      BALAI, KOHLEBUERSTE, SPAZZOLE DI
      CARBONE, ESCOBILLA, KOLBORSTE
 4 RE62672 BENDIX DRIVE 1  X X X (A)
 5 RE62673 KIT 1  X X X (A)

(A) SEE YOUR AUTHORIZED STARTER REPAIR STATION FOR PARTS NOT LISTED
(A) CONSULTER VOTRE REPARATEUR AGREE DE DEMARREUR POUR LES PIECES NON CATALOGUEES
(A) NICHT GEZEIGTE TEILE VON STARTER VETRETER BEZIEHEN
(A) PER LE PARTI NON ELENCATE, RIVOLGETEVI AL CENTRO AUTORIZZATO DI REPARAZIONE MOTORINO D’AVVIAM.
(A) CONSULTE CON SU ESTACION AUTORIDAZA DE REPARACIONES DE MOTOR DE ARRANQUE
(A) RAADGOER MED EN AUTORISERAD SERVICEVERKSTAD BETRAFFANDE EJ UPPTAGNA

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 3000-3026A
PN=301
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2B23
STARTER

3052
3052
3052
3052
3052
3052

CD40612        -UN-09FEB96

0 0 0
4 4 4

ENGINE 5 5 5
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 14M7296 FLANGE NUT 1  X X X M10, (10)
 2 42M7058 STUD 1  X X X M10 X 30
 3 19M7786 SCREW 2  X X X M10 X 30, (10.9)
 4 RE504009 STARTER MOTOR 1  X X X (ISKRA, 12V - 3.1KW) (ALSO ORDER
      RT7700040288 AND R116617)
 5 RT7700040288 COVER 1  X X X
 6 14M7274 NUT 1  X X X M10
 7 12M7135 LOCK WASHER 1  X X X 10 MM
 8 R116617 LABEL 1  X X X BYPASS START,DEMARRAGE COURT-CIRCUITE,
      ANLASS-SICHERHEITSCHALTER,ACCENSIONE
      IN FOLLE,ARRANQUE POR
      DERIVACION,STARTSPEAR

3000-3052 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
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2B24
STARTER

3052 - CONTINUED
3052 - SUITE

3052 - FORTSETZUNG
3052 - SEGUITO

3052 - CONTINUACION
3052 - FORTS

CD40138        -UN-02DEC94

0 0 0
4 4 4

ENGINE 5 5 5
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 RE503073 SOLENOID 1  X X X (A)
 2 RE62666 SHIFTER 1  X X X (A)
 3 RE62670 CARBON BRUSH CONDUCTOR 1  X X X (A) W/ (2) CARBON BRUSH CONDUCTOR,
      BALAI, KOHLEBUERSTE, SPAZZOLE DI
      CARBONE, ESCOBILLA, KOLBORSTE
 4 RE62672 BENDIX DRIVE 1  X X X (A)
 5 RE62673 KIT 1  X X X (A)

(A) SEE YOUR AUTHORIZED STARTER REPAIR STATION FOR PARTS NOT LISTED
(A) CONSULTER VOTRE REPARATEUR AGREE DE DEMARREUR POUR LES PIECES NON CATALOGUEES
(A) NICHT GEZEIGTE TEILE VON STARTER VETRETER BEZIEHEN
(A) PER LE PARTI NON ELENCATE, RIVOLGETEVI AL CENTRO AUTORIZZATO DI REPARAZIONE MOTORINO D’AVVIAM.
(A) CONSULTE CON SU ESTACION AUTORIDAZA DE REPARACIONES DE MOTOR DE ARRANQUE
(A) RAADGOER MED EN AUTORISERAD SERVICEVERKSTAD BETRAFFANDE EJ UPPTAGNA

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 3000-3052A
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2B25
STARTER

3052
3052
3052
3052
3052
3052

CD40612        -UN-09FEB96

0 0 0
6 6 6

ENGINE 8 8 8
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 14M7296 FLANGE NUT 1  X X X M10, (10)
 2 42M7058 STUD 1  X X X M10 X 30
 3 19M7786 SCREW 2  X X X M10 X 30, (10.9)
 4 RE504009 STARTER MOTOR 1  X X X (ISKRA, 12V - 3.1KW) (ALSO ORDER
      RT7700040288 AND R116617)
 5 RT7700040288 COVER 1  X X X
 6 14M7274 NUT 1  X X X M10
 7 12M7135 LOCK WASHER 1  X X X 10 MM
 8 R116617 LABEL 1  X X X BYPASS START,DEMARRAGE COURT-CIRCUITE,
      ANLASS-SICHERHEITSCHALTER,ACCENSIONE
      IN FOLLE,ARRANQUE POR
      DERIVACION,STARTSPEAR

3000-3052B POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=304
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2C1
STARTER

3052 - CONTINUED
3052 - SUITE

3052 - FORTSETZUNG
3052 - SEGUITO

3052 - CONTINUACION
3052 - FORTS

CD40138        -UN-02DEC94

0 0 0
6 6 6

ENGINE 8 8 8
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 RE503073 SOLENOID 1  X X X (A)
 2 RE62666 SHIFTER 1  X X X (A)
 3 RE62670 CARBON BRUSH CONDUCTOR 1  X X X (A) W/ (2) CARBON BRUSH CONDUCTOR,
      BALAI, KOHLEBUERSTE, SPAZZOLE DI
      CARBONE, ESCOBILLA, KOLBORSTE
 4 RE62672 BENDIX DRIVE 1  X X X (A)
 5 RE62673 KIT 1  X X X (A)

(A) SEE YOUR AUTHORIZED STARTER REPAIR STATION FOR PARTS NOT LISTED
(A) CONSULTER VOTRE REPARATEUR AGREE DE DEMARREUR POUR LES PIECES NON CATALOGUEES
(A) NICHT GEZEIGTE TEILE VON STARTER VETRETER BEZIEHEN
(A) PER LE PARTI NON ELENCATE, RIVOLGETEVI AL CENTRO AUTORIZZATO DI REPARAZIONE MOTORINO D’AVVIAM.
(A) CONSULTE CON SU ESTACION AUTORIDAZA DE REPARACIONES DE MOTOR DE ARRANQUE
(A) RAADGOER MED EN AUTORISERAD SERVICEVERKSTAD BETRAFFANDE EJ UPPTAGNA

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 3000-3052C
PN=305
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2C2
STARTER

3054
3054
3054
3054
3054
3054

CD40612        -UN-09FEB96

0 0 0
4 4 4

ENGINE 5 5 5
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 14M7296 FLANGE NUT 1  X X X M10, (10)
 2 42M7058 STUD 1  X X X M10 X 30
 3 19M7786 SCREW 2  X X X M10 X 30, (10.9)
 4 RE503119 STARTER MOTOR 1  X X X (ISKRA, 24V - 4KW) (ALSO ORDER
      RT7700040288 AND R116617)
 5 RT7700040288 COVER 1  X X X
 6 14M7274 NUT 1  X X X M10
 7 12M7135 LOCK WASHER 1  X X X 10 MM
 8 R116617 LABEL 1  X X X BYPASS START,DEMARRAGE COURT-CIRCUITE,
      ANLASS-SICHERHEITSCHALTER,ACCENSIONE
      IN FOLLE,ARRANQUE POR
      DERIVACION,STARTSPEAR

3000-3054 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=306
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2C3
STARTER

3054 - CONTINUED
3054 - SUITE

3054 - FORTSETZUNG
3054 - SEGUITO

3054 - CONTINUACION
3054 - FORTS

CD40138        -UN-02DEC94

0 0 0
4 4 4

ENGINE 5 5 5
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 RE503073 SOLENOID 1  X X X (A)
 2 RE62666 SHIFTER 1  X X X (A)
 3 RE62670 CARBON BRUSH CONDUCTOR 1  X X X (A) W/ (2) CARBON BRUSH CONDUCTOR,
      BALAI, KOHLEBUERSTE, SPAZZOLE DI
      CARBONE, ESCOBILLA, KOLBORSTE
 4 RE62672 BENDIX DRIVE 1  X X X (A)
 5 RE62673 KIT 1  X X X (A)

(A) SEE YOUR AUTHORIZED STARTER REPAIR STATION FOR PARTS NOT LISTED
(A) CONSULTER VOTRE REPARATEUR AGREE DE DEMARREUR POUR LES PIECES NON CATALOGUEES
(A) NICHT GEZEIGTE TEILE VON STARTER VETRETER BEZIEHEN
(A) PER LE PARTI NON ELENCATE, RIVOLGETEVI AL CENTRO AUTORIZZATO DI REPARAZIONE MOTORINO D’AVVIAM.
(A) CONSULTE CON SU ESTACION AUTORIDAZA DE REPARACIONES DE MOTOR DE ARRANQUE
(A) RAADGOER MED EN AUTORISERAD SERVICEVERKSTAD BETRAFFANDE EJ UPPTAGNA

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 3000-3054A
PN=307
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2C4
STARTER

3054
3054
3054
3054
3054
3054

CD40612        -UN-09FEB96

0 0 0
6 6 6

ENGINE 8 8 8
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 14M7296 FLANGE NUT 1  X X X M10, (10)
 2 42M7058 STUD 1  X X X M10 X 30
 3 19M7786 SCREW 2  X X X M10 X 30, (10.9)
 4 RE503119 STARTER MOTOR 1  X X X (ISKRA, 24V - 4KW) (ALSO ORDER
      RT7700040288 AND R116617)
 5 RT7700040288 COVER 1  X X X
 6 14M7274 NUT 1  X X X M10
 7 12M7135 LOCK WASHER 1  X X X 10 MM
 8 R116617 LABEL 1  X X X BYPASS START,DEMARRAGE COURT-CIRCUITE,
      ANLASS-SICHERHEITSCHALTER,ACCENSIONE
      IN FOLLE,ARRANQUE POR
      DERIVACION,STARTSPEAR

3000-3054B POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=308
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2C5
STARTER

3054 - CONTINUED
3054 - SUITE

3054 - FORTSETZUNG
3054 - SEGUITO

3054 - CONTINUACION
3054 - FORTS

CD40138        -UN-02DEC94

0 0 0
6 6 6

ENGINE 8 8 8
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 RE503073 SOLENOID 1  X X X (A)
 2 RE62666 SHIFTER 1  X X X (A)
 3 RE62670 CARBON BRUSH CONDUCTOR 1  X X X (A) W/ (2) CARBON BRUSH CONDUCTOR,
      BALAI, KOHLEBUERSTE, SPAZZOLE DI
      CARBONE, ESCOBILLA, KOLBORSTE
 4 RE62672 BENDIX DRIVE 1  X X X (A)
 5 RE62673 KIT 1  X X X (A)

(A) SEE YOUR AUTHORIZED STARTER REPAIR STATION FOR PARTS NOT LISTED
(A) CONSULTER VOTRE REPARATEUR AGREE DE DEMARREUR POUR LES PIECES NON CATALOGUEES
(A) NICHT GEZEIGTE TEILE VON STARTER VETRETER BEZIEHEN
(A) PER LE PARTI NON ELENCATE, RIVOLGETEVI AL CENTRO AUTORIZZATO DI REPARAZIONE MOTORINO D’AVVIAM.
(A) CONSULTE CON SU ESTACION AUTORIDAZA DE REPARACIONES DE MOTOR DE ARRANQUE
(A) RAADGOER MED EN AUTORISERAD SERVICEVERKSTAD BETRAFFANDE EJ UPPTAGNA

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 3000-3054C
PN=309
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STARTER

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

3000-3056 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=310
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2C7
ALTERNATOR

SECTIONAL INDEX
INDEX DE SECTION
GRUPPENINDEX
INDICE DELLA SEZIONE
INDICE DE SECCION
GRUPPSFORTECKNING
CD43325        -UN-24OCT01

3106 - 2C8
3106 - 2C9
3114 - 2C10
3114 - 2C11
3114 - 2C12
3114 - 2C13
3115 - 2C14
3115 - 2C15
3115 - 2C16
3115 - 2C17
3119 - 2C18
3119 - 2C19
3121 - 2C20
3121 - 2C21
3123 - 2C22
3123 - 2C23

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 3100-A01
PN=311
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2C8
ALTERNATOR

3106
3106
3106
3106
3106
3106

CD40309B       -UN-28NOV95

0 0
3 3

ENGINE 9 9
KEY PART NO. PART NAME QTY SERIAL NO. D T REMARKS

 1 19H2661 CAP SCREW 1  X X 5/16" X 1-3/8"
 2 24H1292 WASHER 1  X X 11/32" X 3/4" X 0.120"
 3 .................. SHIELD NA X X
 4 12M7056 LOCK WASHER 2  X X 8 MM
 5 14H785 NUT 1  X X 5/16"
 6 RE503815 CONNECTOR 1 -426526 X X (SUB FOR RE62627) 47 OHMS
   RE506322 CONNECTOR 1 426527- X X (USE WITH RE506197) 47 OHMS
 7 19H1897 CAP SCREW 1  X X 5/16" X 3-3/4"
 8 RE57960 ALTERNATOR 1 -426526 X X (SUB RE506197) (ALSO ORDER RE506322)
      (MAGNETON, 12V - 55A)
   RE506197 ALTERNATOR 1 426527- X X (SUB FOR RE57960) (ALSO ORDER RE506322)
      (MAGNETON, 12V - 55A)
 9 R134417 SHEAVE 1  X X 11/16" X OD 88MM
10 14M7265 LOCK NUT 2  X X M5
11 14M7165 LOCK NUT 1  X M6

3100-3106 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=312
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2C9
ALTERNATOR

3106 - CONTINUED
3106 - SUITE

3106 - FORTSETZUNG
3106 - SEGUITO

3106 - CONTINUACTION
3106 - FORTS

CDA40304       -UN-20JUL95

0 0
3 3

ENGINE 9 9
KEY PART NO. PART NAME QTY SERIAL NO. D T REMARKS

 1 RE63497 REGULATOR 1  X X (A) STD, 12V
 2 RE58515 DIODE 1  X X (A) 12V

(A) SEE YOUR AUTHORIZED STARTER REPAIR STATION FOR PARTS NOT LISTED
(A) CONSULTER VOTRE REPARATEUR AGREE DE DEMARREUR POUR LES PIECES NON CATALOGUEES
(A) NICHT GEZEIGTE TEILE VON STARTER VETRETER BEZIEHEN
(A) PER LE PARTI NON ELENCATE,RIVOLGETEVI AL CENTRO AUTORIZZATO DI REPARAZIONE MOTORINO D’AVVIAM.
(A) CONSULTE CON SU ESTACION AUTORIDAZA DE REPARACIONES DE MOTOR DE ARRANQUE
(A) RAADGOER MED EN AUTORISERAD SERVICEVERKSTAD BETRAEFFANDE EJ UPPTAGNA

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 3100-3106A
PN=313
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2C10
ALTERNATOR

3114
3114
3114
3114
3114
3114

CD42512        -UN-18MAR98

0 0 0
4 4 4

ENGINE 5 5 5
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 RE503543 ALTERNATOR 1  X X X (MAGNETON 443113516971, 24V - 40A)
 2 14M7156 NUT 1  X X X M14
 3 12H317 LOCK WASHER 1  X X X 9/16"
 4 R501192 SHEAVE 1  X X X
 5 T158584 FAN 1  X X X
 6 .................. SHAFT KEY 1 X X X
 7 RE71583 CONNECTOR 1  X X X 82 OHMS
 8 14M7360 LOCK NUT 2  X X X M5
 9 14M7165 LOCK NUT 1  X X X M6

3100-3114 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=314
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2C11
ALTERNATOR

3114 - CONTINUED
3114 - SUITE

3114 - FORTSETZUNG
3114 - SEGUITO

3114 - CONTINUACION
3114 - FORTS

CDA40304       -UN-20JUL95

0 0 0
4 4 4

ENGINE 5 5 5
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 RE500068 REGULATOR 1  X X X (A) (24V)
 2 RE500066 DIODE 1  X X X (A) (24V)

(A) SEE YOUR AUTHORIZED ALTERNATOR REPAIR STATION FOR PARTS NOT LISTED
(A) CONSULTER VOTRE REPARATEUR AGREE D’ALTERNATEUR POUR LES PIECES NON CATALOGUEES
(A) NICHT GEZEIGTE TEILE VON DREHSTROMGENERATOR VETRETER BEZIEHEN
(A) PER LE PARTI NON ELENCATE,RIVOLGETEVI AL CENTRO AUTORIZZATO DI REPARAZIONE ALTERNATORE
(A) CONSULTE CON SU ESTACION AUTORIDAZA DE REPARACIONES DE ALTERNADOR
(A) RAADGOER MED EN AUTORISERAD SERVICEVERKSTAD BETRAEFFANDE EJ UPPTAGNA

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 3100-3114A
PN=315
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2C12
ALTERNATOR

3114
3114
3114
3114
3114
3114

CD42512        -UN-18MAR98

0 0 0
6 6 6

ENGINE 8 8 8
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 RE503543 ALTERNATOR 1  X X X (MAGNETON 443113516971, 24V - 40A)
 2 14M7156 NUT 1  X X X M14
 3 12H317 LOCK WASHER 1  X X X 9/16"
 4 R501192 SHEAVE 1  X X X
 5 T158584 FAN 1  X X X
 6 .................. SHAFT KEY 1 X X X
 7 RE71583 CONNECTOR 1  X X X 82 OHMS
 8 14M7360 LOCK NUT 2  X X X M5
 9 14M7165 LOCK NUT 1  X X X M6

3100-3114B POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=316
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2C13
ALTERNATOR

3114 - CONTINUED
3114 - SUITE

3114 - FORTSETZUNG
3114 - SEGUITO

3114 - CONTINUACION
3114 - FORTS

CDA40304       -UN-20JUL95

0 0 0
6 6 6

ENGINE 8 8 8
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 RE500068 REGULATOR 1  X X X (A) (24V)
 2 RE500066 DIODE 1  X X X (A) (24V)

(A) SEE YOUR AUTHORIZED ALTERNATOR REPAIR STATION FOR PARTS NOT LISTED
(A) CONSULTER VOTRE REPARATEUR AGREE D’ALTERNATEUR POUR LES PIECES NON CATALOGUEES
(A) NICHT GEZEIGTE TEILE VON DREHSTROMGENERATOR VETRETER BEZIEHEN
(A) PER LE PARTI NON ELENCATE,RIVOLGETEVI AL CENTRO AUTORIZZATO DI REPARAZIONE ALTERNATORE
(A) CONSULTE CON SU ESTACION AUTORIDAZA DE REPARACIONES DE ALTERNADOR
(A) RAADGOER MED EN AUTORISERAD SERVICEVERKSTAD BETRAEFFANDE EJ UPPTAGNA

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 3100-3114C
PN=317
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ALTERNATOR

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

3100-3114D POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=318
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2C14
ALTERNATOR

3115
3115
3115
3115
3115
3115

CD42512        -UN-18MAR98

0 0 0
4 4 4

ENGINE 5 5 5
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 RE501634 ALTERNATOR 1 -626484 X X X (MAGNETON, 12V - 55A) (SUB RE506196)
      (ALSO ORDER RE506322)
   RE506196 ALTERNATOR 1 626485- X X X (MAGNETON, 12V - 55A) (SUB FOR
      RE501634) (ALSO ORDER RE506322)
 2 14M7156 NUT 1  X X X M14
 3 12H317 LOCK WASHER 1  X X X 9/16"
 4 R501192 SHEAVE 1  X X X
 5 T158584 FAN 1  X X X
 6 .................. SHAFT KEY 1 X X X
 7 RE62627 CONNECTOR 1 -626484 X X X (SUB RE506322) 47 OHMS
   RE506322 CONNECTOR 1 626485- X X X (USE WITH RE506196) 47 OHMS
 8 14M7360 LOCK NUT 2  X X X M5
 9 14M7165 LOCK NUT 1  X X X M6

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 3100-3115 
PN=319
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2C15
ALTERNATOR

3115 - CONTINUED
3115 - SUITE

3115 - FORTSETZUNG
3115 - SEGUITO

3115 - CONTINUACTION
3115 - FORTS

CDA40304       -UN-20JUL95

0 0 0
4 4 4

ENGINE 5 5 5
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 RE63497 REGULATOR 1  X X X (A) STD, 12V
 2 RE58515 DIODE 1  X X X (A) 12V

(A) SEE YOUR AUTHORIZED STARTER REPAIR STATION FOR PARTS NOT LISTED
(A) CONSULTER VOTRE REPARATEUR AGREE DE DEMARREUR POUR LES PIECES NON CATALOGUEES
(A) NICHT GEZEIGTE TEILE VON STARTER VETRETER BEZIEHEN
(A) PER LE PARTI NON ELENCATE,RIVOLGETEVI AL CENTRO AUTORIZZATO DI REPARAZIONE MOTORINO D’AVVIAM.
(A) CONSULTE CON SU ESTACION AUTORIDAZA DE REPARACIONES DE MOTOR DE ARRANQUE
(A) RAADGOER MED EN AUTORISERAD SERVICEVERKSTAD BETRAEFFANDE EJ UPPTAGNA

3100-3115A POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=320
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2C16
ALTERNATOR

3115
3115
3115
3115
3115
3115

CD42512        -UN-18MAR98

0 0 0
6 6 6

ENGINE 8 8 8
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 RE501634 ALTERNATOR 1 -626484 X X X (MAGNETON, 12V - 55A) (SUB RE506196)
      (ALSO ORDER RE506322)
   RE506196 ALTERNATOR 1 626485- X X X (MAGNETON, 12V - 55A) (SUB FOR
      RE501634) (ALSO ORDER RE506322)
 2 14M7156 NUT 1  X X X M14
 3 12H317 LOCK WASHER 1  X X X 9/16"
 4 R501192 SHEAVE 1  X X X
 5 T158584 FAN 1  X X X
 6 .................. SHAFT KEY 1 X X X
 7 RE62627 CONNECTOR 1 -626484 X X X (SUB RE506322) 47 OHMS
   RE506322 CONNECTOR 1 626485- X X X (USE WITH RE506196) 47 OHMS
 8 14M7360 LOCK NUT 2  X X X M5
 9 14M7165 LOCK NUT 1  X X X M6

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 3100-3115B
PN=321
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2C17
ALTERNATOR

3115 - CONTINUED
3115 - SUITE

3115 - FORTSETZUNG
3115 - SEGUITO

3115 - CONTINUACTION
3115 - FORTS

CDA40304       -UN-20JUL95

0 0 0
6 6 6

ENGINE 8 8 8
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 RE63497 REGULATOR 1  X X X (A) STD, 12V
 2 RE58515 DIODE 1  X X X (A) 12V

(A) SEE YOUR AUTHORIZED STARTER REPAIR STATION FOR PARTS NOT LISTED
(A) CONSULTER VOTRE REPARATEUR AGREE DE DEMARREUR POUR LES PIECES NON CATALOGUEES
(A) NICHT GEZEIGTE TEILE VON STARTER VETRETER BEZIEHEN
(A) PER LE PARTI NON ELENCATE,RIVOLGETEVI AL CENTRO AUTORIZZATO DI REPARAZIONE MOTORINO D’AVVIAM.
(A) CONSULTE CON SU ESTACION AUTORIDAZA DE REPARACIONES DE MOTOR DE ARRANQUE
(A) RAADGOER MED EN AUTORISERAD SERVICEVERKSTAD BETRAEFFANDE EJ UPPTAGNA

3100-3115C POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=322
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2C18
ALTERNATOR

3119
3119
3119
3119
3119
3119

CD40309B       -UN-28NOV95

0 0
3 3

ENGINE 9 9
KEY PART NO. PART NAME QTY SERIAL NO. D T REMARKS

 1 19H2661 CAP SCREW 1  X X 5/16" X 1-3/8"
 2 24H1292 WASHER 1  X X 11/32" X 3/4" X 0.120"
 3 .................. SHIELD NA X X
 4 12M7056 LOCK WASHER 2  X X 8 MM
 5 14H785 NUT 1  X X 5/16"
 6 RE71583 CONNECTOR 1  X X 47 OHMS
 7 19H1897 CAP SCREW 1  X X 5/16" X 3-3/4"
 8 RE70779 ALTERNATOR 1  X X (MAGNETON 443113516760, 24V - 40A)
 9 R134417 SHEAVE 1  X X 11/16" X OD 88MM
10 14M7265 LOCK NUT 2  X X M5
11 14M7165 LOCK NUT 1  X X M6

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 3100-3119 
PN=323
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2C19
ALTERNATOR

3119 - CONTINUED
3119 - SUITE

3119 - FORTSETZUNG
3119 - SEGUITO

3119 - CONTINUACTION
3119 - FORTS

CDA40304       -UN-20JUL95

0 0
3 3

ENGINE 9 9
KEY PART NO. PART NAME QTY SERIAL NO. D T REMARKS

 1 RE500068 REGULATOR 1  X X (A) (24V)
 2 RE500066 DIODE 1  X X (A) (24V)

(A) SEE YOUR AUTHORIZED STARTER REPAIR STATION FOR PARTS NOT LISTED
(A) CONSULTER VOTRE REPARATEUR AGREE DE DEMARREUR POUR LES PIECES NON CATALOGUEES
(A) NICHT GEZEIGTE TEILE VON STARTER VETRETER BEZIEHEN
(A) PER LE PARTI NON ELENCATE,RIVOLGETEVI AL CENTRO AUTORIZZATO DI REPARAZIONE MOTORINO D’AVVIAM.
(A) CONSULTE CON SU ESTACION AUTORIDAZA DE REPARACIONES DE MOTOR DE ARRANQUE
(A) RAADGOER MED EN AUTORISERAD SERVICEVERKSTAD BETRAEFFANDE EJ UPPTAGNA

3100-3119A POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=324
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2C20
ALTERNATOR

3121
3121
3121
3121
3121
3121

CD40309B       -UN-28NOV95

0
2

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 19H1906 CAP SCREW 1  X 5/16" X 1-1/2"
 2 24H1292 WASHER 1  X 11/32" X 3/4" X 0.120"
 3 R121008 SHIELD 1  X
 4 12M7056 LOCK WASHER 2  X 8 MM
 5 14H785 NUT 2  X 5/16"
 6 RE71583 CONNECTOR 1  X 82 OHMS
 7 19H1897 CAP SCREW 1  X 5/16" X 3-3/4"
 8 RE70779 ALTERNATOR 1  X (MAGNETON 443113516760, 24V - 40A)
 9 R134417 SHEAVE 1  X 11/16" X OD 88MM
10 14M7265 LOCK NUT 2  X M5
11 14M7165 LOCK NUT 1  X M6

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 3100-3121 
PN=325
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2C21
ALTERNATOR

3121 - CONTINUED
3121 - SUITE

3121 - FORTSETZUNG
3121 - SEGUITO

3121 - CONTINUACION
3121 - FORTS

CDA40304       -UN-20JUL95

0
2

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 RE500068 REGULATOR 1  X (A) STD, 24V
 2 RE500066 DIODE 1  X (A) 24V

(A) SEE YOUR AUTHORIZED ALTERNATOR REPAIR STATION FOR PARTS NOT LISTED
(A) CONSULTER VOTRE REPARATEUR AGREE D’ALTERNATEUR POUR LES PIECES NON CATALOGUEES
(A) NICHT GEZEIGTE TEILE VON DREHSTROMGENERATOR VETRETER BEZIEHEN
(A) PER LE PARTI NON ELENCATE,RIVOLGETEVI AL CENTRO AUTORIZZATO DI REPARAZIONE ALTERNATORE
(A) CONSULTE CON SU ESTACION AUTORIDAZA DE REPARACIONES DE ALTERNADOR
(A) RAADGOER MED EN AUTORISERAD SERVICEVERKSTAD BETRAEFFANDE EJ UPPTAGNA

3100-3121A POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
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2C22
ALTERNATOR

3123
3123
3123
3123
3123
3123

CD40309C       -UN-05JUL01

0
2

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 19H2661 CAP SCREW 1  X 5/16" X 1-3/8"
 2 24H1292 WASHER 2  X 11/32" X 3/4" X 0.120"
 3 .................. SHIELD NA X
 4 12M7056 LOCK WASHER 2  X 8 MM
 5 14H785 NUT 2  X 5/16"
 6 RE506322 CONNECTOR 1  X 47 OHMS
 7 19H1897 CAP SCREW 1  X 5/16" X 3-3/4"
 8 RE506197 ALTERNATOR 1  X (MAGNETON , 12V - 55A)
 9 R134417 SHEAVE 1  X 11/16" X OD 88MM
10 14M7265 LOCK NUT 2  X M5
11 14M7165 LOCK NUT 1  X M6

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 3100-3123 
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2C23
ALTERNATOR

3123 - CONTINUED
3123 - SUITE

3123 - FORTSETZUNG
3123 - SEGUITO

3123 - CONTINUACTION
3123 - FORTS

CDA40304       -UN-20JUL95

0
2

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 RE63497 REGULATOR 1  X (A) STD, 12V
 2 RE58515 DIODE 1  X (A) 12V

(A) SEE YOUR AUTHORIZED STARTER REPAIR STATION FOR PARTS NOT LISTED
(A) CONSULTER VOTRE REPARATEUR AGREE DE DEMARREUR POUR LES PIECES NON CATALOGUEES
(A) NICHT GEZEIGTE TEILE VON STARTER VETRETER BEZIEHEN
(A) PER LE PARTI NON ELENCATE,RIVOLGETEVI AL CENTRO AUTORIZZATO DI REPARAZIONE MOTORINO D’AVVIAM.
(A) CONSULTE CON SU ESTACION AUTORIDAZA DE REPARACIONES DE MOTOR DE ARRANQUE
(A) RAADGOER MED EN AUTORISERAD SERVICEVERKSTAD BETRAEFFANDE EJ UPPTAGNA

3100-3123A POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=328
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2D2
FUEL FILTER

SECTIONAL INDEX
INDEX DE SECTION
GRUPPENINDEX
INDICE DELLA SEZIONE
INDICE DE SECCION
GRUPPSFORTECKNING
CDP45028       -UN-13NOV01

3515 - 2D3
3517 - 2D4
3561 - 2D5
3567 - 2D6
3586 - 2D7
3591 - 2D8
3595 - 2D9
3596 - 2D10
3597 - 2D11
3598 - 2D12

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 3500-A01
PN=329
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FUEL FILTER

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

3500-3514 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
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2D3
FUEL FILTER

3515
3515
3515
3515
3515
3515

CD41512        -UN-15JAN98

0
4

ENGINE 5
KEY PART NO. PART NAME QTY SERIAL NO. T REMARKS

 1 19M7785 SCREW 2  X M10 X 25, (10.9)
 2 .................. FUEL FILTER 1 X ASSY, ORD RE70358
 3 RE60029 FITTING 2  X M12X1.5 X 9/16"-24UNEF
 4 51M7040 O-RING 1  X 9.300 X 2.200 MM
 5 R123594 NUT 2  X 9/16"-24UNEF
 6 R74012 SEALING WASHER 2  X
 7 RE60006 FUEL LINE 1  X
 8 RE500565 PIPE PLUG 2  X M12 X 1.5
 9 19M7865 SCREW 1  X M8 X 16, (10.9)
10 R116116 BRACKET 1  X
11 T14050 CLAMP 1  X
12 14M7298 FLANGE NUT 1  X M8, (10)

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 3500-3515 
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FUEL FILTER

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

3500-3516 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
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2D4
FUEL FILTER

3517
3517
3517
3517
3517
3517

CD41512        -UN-15JAN98

0
6

ENGINE 8
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 19M7785 SCREW 2  X M10 X 25, (10.9)
 2 .................. FUEL FILTER 1 X ASSY, ORD RE70358
 3 RE60029 FITTING 2  X M12X1.5 X 9/16"-24UNEF
 4 51M7040 O-RING 1  X 9.300 X 2.200 MM
 5 R123594 NUT 2  X 9/16"-24UNEF
 6 R74012 SEALING WASHER 2  X
 7 RE60006 FUEL LINE 1  X
 8 RE500565 PIPE PLUG 2  X M12 X 1.5
 9 19M7865 SCREW 1  X M8 X 16, (10.9)
10 R116116 BRACKET 1  X
11 T14050 CLAMP 1  X
12 14M7298 FLANGE NUT 1  X M8, (10)

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 3500-3517 
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FUEL FILTER

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

3500-3518 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=334

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 544 of 1433



2D5
FUEL FILTER

3561
3561
3561
3561
3561
3561

CD42105        -UN-27JUL98

0
2

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 19H2676 CAP SCREW 2  X 3/8" X 1", (SAE 8)
 2 24M7106 WASHER 2  X 10 X 18 X 2.500 MM
 3 .................. FUEL FILTER 1 X ASSY, ORD RE70538
 4 RE500565 PIPE PLUG 2  X M12 X 1.5
 5 51M7040 O-RING 1  X 9.300 X 2.200 MM
 6 RE60029 FITTING 2  X M12 X 1.5 X 9/16"-24UNEF
 7 .................. HOSE FITTING NA X
 8 RE71144 FUEL LINE 1  X
 9 R123594 NUT 2  X
10 R74012 SEALING WASHER 2  X

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 3500-3561 
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FUEL FILTER

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

3500-3562 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
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2D6
FUEL FILTER

3567
3567
3567
3567
3567
3567

CD37321A       -UN-20JUL95

0 0
3 3

ENGINE 9 9
KEY PART NO. PART NAME QTY SERIAL NO. D T REMARKS

 1 19H1732 CAP SCREW 2  X X 3/8" X 1-1/4"
 2 24M7106 WASHER 2  X X 10 X 18 X 2.500 MM
 3 .................. FUEL FILTER 1 X X ASSY, ORD RE500160
 4 R119988 BRACKET 1  X X
 5 N10215 LOCK NUT 2  X X 3/8"
 6 19H2284 CAP SCREW 2  X X 3/8" X 7/8"
 7 12H304 LOCK WASHER 2  X X 3/8"
 8 RE56322 TEE FITTING 2  X X 1/2"-20UNF X 1/2"-20UNF
 9 R26286 O-RING 2  X X
10 RE62158 PIPE PLUG 2  X X 1/2"-20UNF
11 RE56667 FUEL LINE 1  X X
12 19H2021 CAP SCREW 1  X X 3/8" X 5/8"
13 R120966 BRACKET 1  X X
14 19H2664 CAP SCREW 1  X X 5/16" X 3/4", (SAE 8)
15 T13914 CLAMP 1  X X
16 A22698 NUT 1  X X 5/16"

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 3500-3567 
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2D7
FUEL FILTER

3586
3586
3586
3586
3586
3586

CD41512        -UN-15JAN98

0 0 0
4 4 4

ENGINE 5 5 5
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 19M7785 SCREW 2  X X X M10 X 25, (10.9)
 2 .................. FUEL FILTER 1 X X X ASSY, ORD RE70538
 3 RE60029 FITTING 2  X X X M12X1.5 X 9/16"-24UNEF
 4 51M7040 O-RING 1  X X X 9.300 X 2.200 MM
 5 R123594 NUT 2  X X X 9/16"-24UNEF
 6 R74012 SEALING WASHER 2  X X X
 7 RE60025 FUEL LINE 1  X X X
 8 RE500565 PIPE PLUG 2  X X X M12 X 1.5
 9 19M7865 SCREW 1  X X X M8 X 16, (10.9)
10 R116116 BRACKET 1  X X X
11 T14050 CLAMP 1  X X X
12 14M7298 FLANGE NUT 1  X X X M8, (10)

3500-3586 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
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2D8
FUEL FILTER

3591
3591
3591
3591
3591
3591

CD42806        -UN-21DEC98

0 0
6 6

ENGINE 8 8
KEY PART NO. PART NAME QTY SERIAL NO. T H REMARKS

 1 19M7785 SCREW 2  X X M10 X 25, (10.9)
 2 .................. FUEL FILTER 1 X X ASSY, ORD RE705380
 3 RE60029 FITTING 2  X X M12 X 1.5 X 9/16"-24UNEF
 4 51M7040 O-RING 1  X X 9.300 X 2.200 MM
 5 R123594 NUT 2  X X 9/16"-24UNEF
 6 R74012 SEALING WASHER 2  X X
 7 RE60026 FUEL LINE 1  X X
 8 RE500565 PIPE PLUG 2  X X M12 X 1.5
 9 19M7865 SCREW 1  X X M8 X 16, (10.9)
10 R116116 BRACKET 1  X X
11 T14050 CLAMP 1  X X
12 14M7298 FLANGE NUT 1  X X M8, (10)

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 3500-3591 
PN=339
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FUEL FILTER

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

3500-3592 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
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2D9
FUEL FILTER

3595
3595
3595
3595
3595
3595

CD42421A       -UN-26JAN01

A
ENGINE L

KEY PART NO. PART NAME QTY SERIAL NO. L REMARKS

 1 RE51649 SEAL KIT AR  X INCL. INSTRUCTIONS, ANLEITUNG, ISTRUZIONI,
      INSTRUCCIONES, ANVISNINGAR
 2 RE50752 SEAL KIT AR  X
 3 R113742 O-RING 1  X
 4 R113565 O-RING 1  X

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 3500-3595 
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2D10
FUEL FILTER

3596
3596
3596
3596
3596
3596

CD42413A       -UN-18NOV98

A
ENGINE L

KEY PART NO. PART NAME QTY SERIAL NO. L REMARKS

 1 RE70538 KIT 1  X (ALSO ORDER (2) 51M7040 AND (2) RE500565)
      (3567)
   RE500160 KIT 1  X (ALSO ORDER (2) RE26286 AND (2) RE500565)
      (3567)
 2 .................. FILTER HEAD 1 X 1/2"-20UNF PORTS, NSEP, ORDER RE500160
      (3567)
  .................. FILTER HEAD 1 X M12 X 1.5 PORTS, NSEP, ORDER RE70538
      (3515,3517,3561,3586&3591)
 3 .................. DRAIN PLUG 1 X NSEP, ORDER RE60854
 4 R1135656 O-RING 1  X
 5 .................. RETAINER 1 X NSEP, ORDER RE516496
 6 R113742 O-RING 1  X
 7 51M7040 O-RING 2  X (3567)
   RE26286 O-RING 2  X (3515,3517,3561,3586&3591)
 8 RE62158 PIPE PLUG 2  X 1/2"-20UNF, (3567)
   RE500565 PIPE PLUG 2  X M12 X 1.5 (3515,3517,3561,3586&3591)

3500-3596 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
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2D11
FUEL FILTER

3597
3597
3597
3597
3597
3597

CD42420        -UN-03MAR98

A
ENGINE L

KEY PART NO. PART NAME QTY SERIAL NO. L REMARKS

 1 RE60021 FILTER ELEMENT 1  X A = 71MM, (ALSO ORDER R113565)
   RE62418 FUEL FILTER 1  X A = 91MM, (ALSO ORDER R113565)
   RE62419 FUEL FILTER 1  X A = 109MM, (ALSO ORDER R113565) PREFERRED
      IN HEAVY DUTY APPLICATIONS
 2 R113565 O-RING 1  X
 3 RE60854 KIT 1  X

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 3500-3597 
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2D12
FUEL FILTER

3598
3598
3598
3598
3598
3598

CD39136B       -UN-15FEB96

A
ENGINE L

KEY PART NO. PART NAME QTY SERIAL NO. L REMARKS

 1 RE51650 SEDIMENT BOWL AR  X (A) KIT, INCL. INSTRUCTIONS, ANLEITUNG,
      ISTRUZIONI, INSTRUCCIONES, ANVISNINGAR
 2 .................. O-RING 1 X ORD KIT RE50752
 3 .................. WING NUT 1 X ORD KIT RE51650
 4 .................. O-RING 1 X ORD KIT RE50752
 5 .................. SEDIMENT BOWL 1 X ORD KIT RE51650
 6 .................. O-RING 1 X ORD KIT RE50752
 7 .................. SCREW 1 X ORD KIT RE51650
 8 .................. GASKET 1 X ORD KIT RE60854
 9 .................. O-RING 1 X ORD KIT RE60854
10 .................. DRAIN PLUG 1 X ORD KIT RE60854

(A) ACCESSORY
 (A) ACCESSOIRE
(A) ZUBEHOER
(A) ACCESSORI
(A) ACCESSORIO
(A) TILLBEHOER

3500-3598 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
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2D14
FRONT PLATE

SECTIONAL INDEX
INDEX DE SECTION
GRUPPENINDEX
INDICE DELLA SEZIONE
INDICE DE SECCION
GRUPPSFORTECKNING
CDP45086       -UN-13NOV01

3601 - 2D16
3601 - 2D17
3601 - 2D18
3601 - 2D19
3601 - 2D20
3601 - 2D21
3602 - 2D22
3602 - 2D23

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 3600-A01
PN=345
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2D15
FRONT PLATE

SECTIONAL INDEX
INDEX DE SECTION
GRUPPENINDEX
INDICE DELLA SEZIONE
INDICE DE SECCION
GRUPPSFORTECKNING
CDP45087       -UN-13NOV01

3601 - 2D16
3601 - 2D17
3601 - 2D18
3601 - 2D19
3601 - 2D20
3601 - 2D21
3602 - 2D22
3602 - 2D23

3600-A02 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
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2D16
FRONT PLATE

3601
3601
3601
3601
3601
3601

CD35803A       -UN-01JAN94

0 0
2 3

ENGINE 9 9
KEY PART NO. PART NAME QTY SERIAL NO. D D REMARKS

 1 R131794 GASKET 1  X X
 2 12H324 WASHER 5  X X 3/8"
 3 T20166 SCREW 5  X X
 4 R79863 PLATE 1  X X (ALSO ORDER (8) AT21191 AND (2) AT22919)
 5 R79854 WASHER AR  X X OD X ID 50MM X 46MM
 6 AT21191 SET SCREW 8  X X 5/16" X 0.380"
 7 AT22919 SET SCREW 2  X X 3/8" X 0.380"
 8 T23442 STUD 3  X X LGTH 36.6MM X 5/16"-24NS X 5/16"-18UNC
 9 A22698 NUT 3  X X 5/16"-18UNC

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 3600-3601 
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2D17
FRONT PLATE

3601 - CONTINUED
3601 - SUITE

3601 - FORTSETZUNG
3601 - SEGUITO

3601 - CONTINUACION
3601 - FORTS

CD39157        -UN-01JAN94

0 0
2 3

ENGINE 9 9
KEY PART NO. PART NAME QTY SERIAL NO. D D REMARKS

 1 T26327 SCREW 1  X X
 2 R101227 THRUST WASHER 1  X X 14.7 X 57.9 X 4MM, FRONT
 3 AR91660 HELICAL GEAR 1  X X (MARKED R70182) Z = 55
 4 T20034 BUSHING 1  X X
 5 R109863 PIN FASTENER 1  X X OD 44.5MM
 6 R101225 THRUST WASHER 1  X X 22 X 60 X 3MM, REAR

3600-3601A POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=348
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2D18
FRONT PLATE

3601
3601
3601
3601
3601
3601

CD41028        -UN-11MAR96

0 0 0
4 4 4

ENGINE 5 5 5
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 R136475 SCREW 4  X X X
 2 R134527 PLATE 1  X X X
 3 DD15664 LIQUID GASKET 1  X X X
 4 R116386 STUD 3  X X X
 5 14M7298 FLANGE NUT 3  X X X M8, (10)

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 3600-3601B
PN=349
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2D19
FRONT PLATE

3601 - CONTINUED
3601 - SUITE

3601 - FORTSETZUNG
3601 - SEGUITO

3601 - CONTINUACION
3601 - FORTS

CD41027C       -UN-10APR98

0 0 0
4 4 4

ENGINE 5 5 5
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 19M8292 SCREW 1  X X X M10 X 50, (10.9)
 2 R131283 THRUST WASHER 1  X X X 11 X 60 X 3MM
 3 RE56369 HELICAL GEAR 1  X X X Z = 43, (MARKED R120636)
 4 R114193 BUSHING 1  X X X OD 47.7MM
 5 R114194 SHAFT 1  X X X OD 44.5MM
 6 R101225 THRUST WASHER 1  X X X 22 X 60 X 3MM

3600-3601C POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
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2D20
FRONT PLATE

3601
3601
3601
3601
3601
3601

CD41028        -UN-11MAR96

0 0 0
6 6 6

ENGINE 8 8 8
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 R136475 SCREW 4  X X X
 2 R134527 PLATE 1  X X X
 3 DD15664 LIQUID GASKET 1  X X X
 4 R116386 STUD 3  X X X
 5 14M7298 FLANGE NUT 3  X X X M8, (10)

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 3600-3601D
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2D21
FRONT PLATE

3601 - CONTINUED
3601 - SUITE

3601 - FORTSETZUNG
3601 - SEGUITO

3601 - CONTINUACION
3601 - FORTS

CD41027C       -UN-10APR98

0 0 0
6 6 6

ENGINE 8 8 8
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 19M8292 SCREW 1  X X X M10 X 50, (10.9)
 2 R131283 THRUST WASHER 1  X X X 11 X 60 X 3MM
 3 RE56369 HELICAL GEAR 1  X X X Z = 43, (MARKED R120636)
 4 R114193 BUSHING 1  X X X OD 47.7MM
 5 R114194 SHAFT 1  X X X OD 44.5MM
 6 R101225 THRUST WASHER 1  X X X 22 X 60 X 3MM

3600-3601E POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
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FRONT PLATE

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 3600-3601F
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2D22
FRONT PLATE

3602
3602
3602
3602
3602
3602

CD35803A       -UN-01JAN94

0
3

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. T REMARKS

 1 R131794 GASKET 1  X
 2 12H324 WASHER 5  X 3/8"
 3 T20166 SCREW 5  X
 4 R79863 PLATE 1  X (ALSO ORDER (8) AT21191 AND (2) AT22919)
 5 R79854 WASHER AR  X OD X ID 50MM X 46MM
 6 AT21191 SET SCREW 8  X 5/16" X 0.380"
 7 AT22919 SET SCREW 2  X 3/8" X 0.380"
 8 T23442 STUD 3  X LGTH 36.6MM X 5/16"-24NS X 5/16"-18UNC
 9 A22698 NUT 3  X 5/16"-18UNC

3600-3602 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=354
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2D23
FRONT PLATE

3602 - CONTINUED
3602 - SUITE

3602 - FORTSETZUNG
3602 - SEGUITO

3602 - CONTINUACION
3602 - FORTS

CD39157        -UN-01JAN94

0
3

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. T REMARKS

 1 T26327 SCREW 1  X
 2 R101227 THRUST WASHER 1  X 14.7 X 57.9 X 4MM, FRONT
 3 AR91660 HELICAL GEAR 1  X (MARKED R70182) Z = 55
 4 T20034 BUSHING 1  X
 5 R109863 PIN FASTENER 1  X OD 44.5MM
 6 R101225 THRUST WASHER 1  X 22 X 60 X 3MM, REAR

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 3600-3602A
PN=355
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FRONT PLATE

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

3600-3602B POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=356
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2E2
FUEL PUMP

SECTIONAL INDEX
INDEX DE SECTION
GRUPPENINDEX
INDICE DELLA SEZIONE
INDICE DE SECCION
GRUPPSFORTECKNING
CDP45088       -UN-13NOV01

3702 - 2E3
3704 - 2E4
3707 - 2E5
3710 - 2E6

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 3700-A01
PN=357
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2E3
FUEL PUMP

3702
3702
3702
3702
3702
3702

CD41055A       -UN-13JAN98

0 0
4 6

ENGINE 5 8
KEY PART NO. PART NAME QTY SERIAL NO. T D REMARKS

 1 RE66298 CAP SCREW 2  X X WITH SEALANT
 2 24M7055 WASHER 2  X X 8.400 X 16 X 1.600 MM
 3 RE68345 FUEL PUMP 1  X X ASSY, INCL KEYS 4-7
 4 R123273 O-RING 1  X X
 5 R500271 O-RING 2  X X
 6 R500270 UNION FITTING 1  X X M10 X 9/16"
 7 R500269 FITTING 1  X X M10 X OD 8.5MM, (ALSO ORDER R500271)
 8 R123594 NUT 2  X X 9/16"-24UNEF
 9 R74012 SEALING WASHER 2  X X
10 RE60037 FUEL LINE 1  X X
11 R133405 PUSH ROD 1  X X

3700-3702 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=358
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FUEL PUMP

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 3700-3703 
PN=359
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2E4
FUEL PUMP

3704
3704
3704
3704
3704
3704

CD40010        -UN-07SEP95

0 0
3 3

ENGINE 9 9
KEY PART NO. PART NAME QTY SERIAL NO. D T REMARKS

 1 RE38009 FUEL PUMP 1  X X 80 L/H-15 KPA (0.15 BAR) 2500 MIN-1 (21
      GPH-2.1 PSI/2500 MIN-1)
 2 T16318 O-RING 1  X X
 3 24H1136 WASHER 2  X X 11/32" X 11/16" X 0.065"
 4 19H2127 CAP SCREW 2  X X 5/16" X 7/8"
 5 R56101 CLIP 2  X X
 6 UN4660 HOSE 1  X X LGTH 50MM
 7 RE58915 FUEL LINE 1  X X

3700-3704 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=360
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2E5
FUEL PUMP

3707
3707
3707
3707
3707
3707

CD43736        -UN-19FEB01

0 0
4 6

0 5 8
4 T T

ENGINE 5 & &
KEY PART NO. PART NAME QTY SERIAL NO. D H H REMARKS

 1 RE66298 CAP SCREW 2  X X X WITH SEALING COMPOUND
 2 24M7055 WASHER 2  X X X
 3 RE502513 FUEL PUMP 1  X X X ASSY, INCL. KEY 4
 4 R123273 O-RING 1  X X X
 5 R133405 FOLLOWER 1  X X X
 6 R56101 CLIP 2  X X X
 7 UN4660 HOSE 1  X X X BULK, CUT TO LENGTH
 8 R123594 NUT 1  X X X
 9 R74012 SEALING WASHER 1  X X X
10 RE60025 FUEL LINE 1  X X X

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 3700-3707 
PN=361
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2E6
FUEL PUMP

3710
3710
3710
3710
3710
3710

CD42106        -UN-30JUL98

0
2

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 RE38009 FUEL PUMP 1  X 80 L/H-15 KPA (0.15 BAR) 2500 MIN-1 (21
      GPH-2.1 PSI/2500 MIN-1)
 2 T16318 O-RING 1  X
 3 24H1136 WASHER 2  X 11/32" X 11/16" X 0.065"
 4 19H2127 CAP SCREW 2  X 5/16" X 7/8"
 5 R56101 CLIP 2  X
 6 UN4660 HOSE 1  X LGTH 1M, CUT TO LENGTH, COUPER A LONGUEUR,
      ABLAENGEN, TAGLIARE SU MISURE, CORTAR A
      LONGITUD, AVSKARE EFTER MATT
 7 RE501214 FUEL LINE 1  X
 8 R74012 SEALING WASHER 1  X
 9 R123594 NUT 1  X 9/16" - 24UNF

3700-3710 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=362
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FUEL PUMP

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 3700-3711 
PN=363
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2E8
THERMOSTAT HOUSING

SECTIONAL INDEX
INDEX DE SECTION
GRUPPENINDEX
INDICE DELLA SEZIONE
INDICE DE SECCION
GRUPPSFORTECKNING
CD42738B       -UN-05JUL01

3909 - 2E9

3900-A02 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=364
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2E9
THERMOSTAT HOUSING

3909
3909
3909
3909
3909
3909

MP13829        -UN-21NOV94

0 0
3 3

ENGINE 9 9
KEY PART NO. PART NAME QTY SERIAL NO. D T REMARKS

 1 19H3031 CAP SCREW 2  X X 3/8" X 2-1/2", (SAE 8)
 2 R105806 HOUSING 1  X X
 3 15H584 PIPE PLUG 1  X X 1/2"
 4 T19651 HOSE FITTING 1  X X
 5 R54641 GASKET 1  X X
 6 AR21837 CLAMP 2  X X
 7 T20277 HOSE 1  X X

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 3900-3909 
PN=365

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 575 of 1433



2E11
OIL DIPSTICK

SECTIONAL INDEX
INDEX DE SECTION
GRUPPENINDEX
INDICE DELLA SEZIONE
INDICE DE SECCION
GRUPPSFORTECKNING
CDP45029       -UN-13NOV01

4002 - 2E13
4002 - 2E14
4003 - 2E15
4004 - 2E16
4017 - 2E17
4017 - 2E18

4000-A01 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=366
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2E12
OIL DIPSTICK

SECTIONAL INDEX
INDEX DE SECTION
GRUPPENINDEX
INDICE DELLA SEZIONE
INDICE DE SECCION
GRUPPSFORTECKNING
CDP45030       -UN-13NOV01

4002 - 2E13
4002 - 2E14
4003 - 2E15
4004 - 2E16
4017 - 2E17
4017 - 2E18

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 4000-A02
PN=367
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2E13
OIL DIPSTICK

4002
4002
4002
4002
4002
4002

CD42741        -UN-10JUN99

0 0
6 6

ENGINE 8 8
KEY PART NO. PART NAME QTY SERIAL NO. D T REMARKS

 1 RE69243 DIPSTICK 1  X X RH
 2 R130055 GUIDE 1  X X RH

4000-4002 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=368
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2E14
OIL DIPSTICK

4002 - CONTINUED
4002 - SUITE

4002 - FORTSETZUNG
4002 - SEGUITO

4002 - CONTINUACION
4002 - FORTS

CD42784        -UN-18FEB99

0 0
6 6

ENGINE 8 8
KEY PART NO. PART NAME QTY SERIAL NO. D T REMARKS

 1 R502725 PLUG 1  X X LH

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 4000-4002A
PN=369
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OIL DIPSTICK

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

4000-4002B POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=370
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2E15
OIL DIPSTICK

4003
4003
4003
4003
4003
4003

CD35802        -UN-01JAN94

0 0
3 3

ENGINE 9 9
KEY PART NO. PART NAME QTY SERIAL NO. D T REMARKS

 1 T19044 OIL FILTER 1  X X
 2 AT21535 DIPSTICK 1  X X LGTH 270MM
 3 R10093 O-RING 1  X X
 4 R114102 GUIDE 1  X X LGTH 155MM
 5 14H826 NUT 1  X X 1/2"

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 4000-4003 
PN=371

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 581 of 1433



2E16
OIL DIPSTICK

4004
4004
4004
4004
4004
4004

CD35802        -UN-01JAN94

0
2

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 T19044 OIL FILTER 1  X
 2 AT21535 DIPSTICK 1  X LGTH 270MM
 3 R10093 O-RING 1  X
 4 R55301 GUIDE 1  X LGTH 127MM
 5 14H826 NUT 1  X 1/2"

4000-4004 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=372
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2E17
OIL DIPSTICK

4017
4017
4017
4017
4017
4017

CD42741        -UN-10JUN99

0 0
4 6

0 5 8
4 T T

ENGINE 5 & &
KEY PART NO. PART NAME QTY SERIAL NO. D H H REMARKS

 1 RE500168 DIPSTICK 1  X X X RH
 2 R501252 GUIDE 1  X X X RH

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 4000-4017 
PN=373
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2E18
OIL DIPSTICK

4017 - CONTINUED
4017 - SUITE

4017 - FORTSETZUNG
4017 - SEGUITO

4017 - CONTINUACION
4017 - FORTS

CD42784        -UN-18FEB99

0 0
4 6

0 5 8
4 T T

ENGINE 5 & &
KEY PART NO. PART NAME QTY SERIAL NO. D H H REMARKS

 1 R502725 PLUG 1  X X X LH

4000-4017A POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=374
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2E20
STARTING AID

SECTIONAL INDEX
INDEX DE SECTION
GRUPPENINDEX
INDICE DELLA SEZIONE
INDICE DE SECCION
GRUPPSFORTECKNING
CDP45031       -UN-13NOV01

4302 - 2E21
4303 - 2E22
4305 - 2E23
4306 - 2E24
4312 - 2E25
4312 - 2F1
4312 - 2F2
4312 - 2F3
4399 - 2F4
4399 - 2F5
4399 - 2F6
4399 - 2F7

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 4300-A01
PN=375

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 585 of 1433



2E21
STARTING AID

4302
4302
4302
4302
4302
4302

CD40604        -UN-17AUG95

0
3

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. T REMARKS

 1 RE502079 GLOW PLUG 1  X 7/8"-14UNF (12V - 700W)
 2 14M7297 NUT 2  X M5
 3 12M7077 WASHER 1  X 5 MM

4300-4302 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=376
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2E22
STARTING AID

4303
4303
4303
4303
4303
4303

CD40604        -UN-17AUG95

0 0
2 3

ENGINE 9 9
KEY PART NO. PART NAME QTY SERIAL NO. D D REMARKS

 1 RE502079 GLOW PLUG 1  X X 7/8"-14UNF (12V - 700W)
 2 14M7297 NUT 2  X X M5
 3 12M7064 LOCK WASHER 1  X X 5 MM

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 4300-4303 
PN=377
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STARTING AID

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

4300-4304 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=378
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2E23
STARTING AID

4305
4305
4305
4305
4305
4305

CD40604        -UN-17AUG95

0 0
3 3

ENGINE 9 9
KEY PART NO. PART NAME QTY SERIAL NO. D T REMARKS

 1 RE68856 GLOW PLUG 1  X X 7/8"-14UNF (24V - 480W)
 2 14M7297 NUT 2  X X M5
 3 12M7077 WASHER 1  X X 5 MM

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 4300-4305 
PN=379

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 589 of 1433



2E24
STARTING AID

4306
4306
4306
4306
4306
4306

CD40604        -UN-17AUG95

0
2

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 RE68856 GLOW PLUG 1  X 7/8"-14UNF (24V - 480W)
 2 14M7297 NUT 2  X M5
 3 12M7077 WASHER 1  X 5 MM

4300-4306 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=380

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 590 of 1433



2E25
STARTING AID

4311
4311
4311
4311
4311
4311

CD42795        -UN-05JUL01

e

0 0 0
4 4 4

ENGINE 5 5 5
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 RE502668 HEATER 1  X X X 12V - 1.2KW
 2 14M7165 LOCK NUT 1  X X X M6
 3 R501459 O-RING 1  X X X

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 4300-4311 
PN=381
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2F1
STARTING AID

4311
4311
4311
4311
4311
4311

CD42795        -UN-05JUL01

e

0 0 0
6 6 6

ENGINE 8 8 8
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 RE502668 HEATER 1  X X X 12V - 1.2KW
 2 14M7165 LOCK NUT 1  X X X M6
 3 R501459 O-RING 1  X X X

4300-4311A POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=382
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STARTING AID

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 4300-4311B
PN=383
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2F2
STARTING AID

4312
4312
4312
4312
4312
4312

CD42795        -UN-05JUL01

0 0 0
4 4 4

ENGINE 5 5 5
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 RE502657 HEATER 1  X X X 24V - 850W
 2 14M7165 LOCK NUT 1  X X X M6
 3 R501459 O-RING 1  X X X

4300-4312 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=384
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2F3
STARTING AID

4312
4312
4312
4312
4312
4312

CD42795        -UN-05JUL01

0 0 0
6 6 6

ENGINE 8 8 8
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 RE502657 HEATER 1  X X X 24V - 850W
 2 14M7165 LOCK NUT 1  X X X M6
 3 R501459 O-RING 1  X X X

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 4300-4312A
PN=385
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STARTING AID

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

4300-4396 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=386
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2F4
STARTING AID

4397
4397
4397
4397
4397
4397

CD40606        -UN-17AUG95

0
3

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. T REMARKS

 1 T58477 FITTING 1  X 7/8"-14UNF, (ALSO ORDER TY9374 OR TY9375)
      APPL
 2 TY9374 SEALANT AR  X LOCTITE 592, 6ML (0.2 OZ)
   TY9375 SEALANT AR  X LOCTITE 592, 50ML (1.7 OZ)

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 4300-4397 
PN=387
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STARTING AID

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

4300-4398 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=388
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2F5
STARTING AID

4399
4399
4399
4399
4399
4399

CD40606        -UN-17AUG95

0 0
2 3

ENGINE 9 9
KEY PART NO. PART NAME QTY SERIAL NO. D D REMARKS

 1 T58477 FITTING 1  X X 7/8"-14UNF, (ALSO ORDER TY9371 OR T43513)
      APPL
 2 TY9371 SEALANT AR  X X LOCTITE 271, 6ML (0.2 OZ)
   T43513 SEALANT AR  X X LOCTITE 271, 50ML (1.7 OZ)

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 4300-4399 
PN=389
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2F6
STARTING AID

4399
4399
4399
4399
4399
4399

CD40606        -UN-17AUG95

0 0 0
4 4 4

ENGINE 5 5 5
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 T58477 FITTING 1  X 7/8"-14UNF, (ALSO ORDER TY9371 OR
      T43513) APPL
   T58477 FITTING 1  X X 7/8"-14UNF, (ALSO ORDER TY9374 OR
      TY9375) APPL
 2 TY9371 SEALANT AR  X LOCTITE 271, 6ML (0.2 OZ)
   T43513 SEALANT AR  X LOCTITE 271, 50ML (1.7 OZ)
   TY9374 SEALANT AR  X X LOCTITE 592, 6ML (0.2 OZ)
   TY9375 SEALANT AR  X X LOCTITE 592, 50ML (1.7 OZ)

4300-4399A POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=390
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2F7
STARTING AID

4399
4399
4399
4399
4399
4399

CD40606        -UN-17AUG95

0 0 0
6 6 6

ENGINE 8 8 8
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 T58477 FITTING 1  X 7/8"-14UNF, (ALSO ORDER TY9371 OR
      T43513) APPL
   T58477 FITTING 1  X X 7/8"-14UNF, (ALSO ORDER TY9374 OR
      TY9375) APPL
 2 TY9371 SEALANT AR  X LOCTITE 271, 6ML (0.2 OZ)
   T43513 SEALANT AR  X LOCTITE 271, 50ML (1.7 OZ)
   TY9374 SEALANT AR  X X LOCTITE 592, 6ML (0.2 OZ)
   TY9375 SEALANT AR  X X LOCTITE 592, 50ML (1.7 OZ)
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2F9
TIMING GEAR COVER

SECTIONAL INDEX
INDEX DE SECTION
GRUPPENINDEX
INDICE DELLA SEZIONE
INDICE DE SECCION
GRUPPSFORTECKNING
CDP45032       -UN-13NOV01

4401 - 2F11
4401 - 2F12
4401 - 2F13
4401 - 2F14
4403 - 2F15
4403 - 2F16
4403 - 2F17
4403 - 2F18
4499 - 2F19
4499 - 2F20
4499 - 2F21
4499 - 2F22

4400-A01 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=392
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2F10
TIMING GEAR COVER

SECTIONAL INDEX
INDEX DE SECTION
GRUPPENINDEX
INDICE DELLA SEZIONE
INDICE DE SECCION
GRUPPSFORTECKNING
CDP45089       -UN-14NOV01

4401 - 2F11
4401 - 2F12
4401 - 2F13
4401 - 2F14
4403 - 2F15
4403 - 2F16
4403 - 2F17
4403 - 2F18
4499 - 2F19
4499 - 2F20
4499 - 2F21
4499 - 2F22

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 4400-A02
PN=393
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2F11
TIMING GEAR COVER

4401
4401
4401
4401
4401
4401

CD41410C       -UN-19FEB99

0 0 0
4 4 4

ENGINE 5 5 5
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 19M8291 SCREW 1  X X X M8 X 35, (10.9)
 2 19M8317 SCREW 4  X X X M8 X 40, (10.9)
 3 RE67239 SCREW 1  X X X WITH SEALANT, AVEC PRODUIT
      D’ETANCHEITE, MIT DICHTMITTEL, CON
      MATERIALE DI TENUTA, CON SELLADOR,
      MED TAETNINGSMEDEL
 4 19M7979 SCREW 2  X X X M8 X 55, (10.9)
 5 19M7801 SCREW 1  X X X M8 X 60, (10.9)
 6 14M7296 FLANGE NUT 6  X X X M10, (10)
 7 R134518 STUD 2  X X X LGTH 68MM
 8 R123584 STUD 4  X X X LGTH 79MM
 9 19M7775 SCREW 3  X X X M6 X 16, (10.9)
10 R121411 COVER 1  X X X
11 R121424 O-RING 1  X X X
12 19M7800 SCREW 2  X X X M8 X 50, (10.9)
13 R91692 PLUG 1  X X X
14 A4827R WASHER 1  X X X
15 T27658 SPRING 1  X X X LGTH 119MM
16 R83169 VALVE 1  X X X
17 R134531 COVER 1  X X X
18 R136516 GASKET 1  X X X
19 19M7867 SCREW 1  X X X M8 X 25, (10.9)
20 .................. SEAL 1 X X X NSEP, ORD KIT RE59810
21 RE501938 PLUG 1  X X X
22 51M7044 O-RING 1  X X X 17.300 X 2.200 MM

4400-4401 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
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2F12
TIMING GEAR COVER

4401 - CONTINUED
4401 - SUITE

4401 - FORTSETZUNG
4401 - SEGUITO

4401 - CONTINUACION
4401 - FORTS

CD41017A       -UN-19FEB99

0 0 0
4 4 4

ENGINE 5 5 5
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 19M7863 SCREW 5  X X X M6 X 25, (10.9)
 2 19M7796 SCREW 3  X X X M6 X 30, (10.9)
 3 RE500737 WATER PUMP 1  X X X ASSY, INCL. KEYS 4-6,8, (ALSO ORDER
      R123417 AND R123226)
 4 R123226 GASKET 1  X X X
 5 RE46685 PLUG 1  X X X M18 X 1.5
 6 51M7043 O-RING 1  X X X 15.300 X 2.200 MM
 7 R123417 GASKET 1  X X X
 8 .................. IMPELLER 1 X X X MARKED R121036, ORD KIT RE71240

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 4400-4401A
PN=395
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2F13
TIMING GEAR COVER

4401 - CONTINUED
4401 - SUITE

4401 - FORTSETZUNG
4401 - SEGUITO

4401 - CONTINUACION
4401 - FORTS

CD41050B       -UN-19FEB98

0 0 0
4 4 4

ENGINE 5 5 5
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 RE71240 KIT AR  X X X (ALSO ORDER R123417 AND R123226)
 2 A364R SNAP RING 1  X X X
 3 .................. IMPELLER 1 X X X MARKED R121036, ORD RE71240
 4 R123226 GASKET 1  X X X

4400-4401B POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
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2F14
TIMING GEAR COVER

4401 - CONTINUED
4401 - SUITE

4401 - FORTSETZUNG
4401 - SEGUITO

4401 - CONTINUACION
4401 - FORTS

CD41027C       -UN-10APR98

0 0 0
4 4 4

ENGINE 5 5 5
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 19M8292 SCREW 1  X X X M10 X 50, (10.9)
 2 R131283 THRUST WASHER 1  X X X 11 X 60 X 3MM
 3 RE56369 HELICAL GEAR 1  X X X Z = 43, (MARKED R120636)
 4 R114193 BUSHING 1  X X X OD 47.7MM
 5 R114194 SHAFT 1  X X X OD 44.5MM
 6 R101225 THRUST WASHER 1  X X X 22 X 60 X 3MM

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 4400-4401C
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2F15
TIMING GEAR COVER

4403
4403
4403
4403
4403
4403

CD41410C       -UN-19FEB99

0 0 0
6 6 6

ENGINE 8 8 8
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 19M8291 SCREW 1  X X X M8 X 35, (10.9)
 2 19M8317 SCREW 4  X X X M8 X 40, (10.9)
 3 RE67239 SCREW 1  X X X 1/8"-27NPTF, WITH SEALANT, AVEC PRODUIT
      D’ETANCHEITE, MIT DICHTMITTEL, CON
      MATERIALE DI TENUTA, CON SELLADOR,
      MED TAETNINGSMEDEL
 4 19M7979 SCREW 2  X X X M8 X 55, (10.9)
 5 19M7801 SCREW 1  X X X M8 X 60, (10.9)
 6 14M7296 FLANGE NUT 6  X X X M10, (10)
 7 R134518 STUD 2  X X X LGTH 68MM
 8 R123584 STUD 4  X X X LGTH 79MM
 9 19M7775 SCREW 3  X X X M6 X 16, (10.9)
10 R121411 COVER 1  X X X
11 R121424 O-RING 1  X X X
12 19M7800 SCREW 2  X X X M8 X 50, (10.9)
13 R91692 PLUG 1  X X X
14 A4827R WASHER 1  X X X
15 T27658 SPRING 1  X X X LGTH 119MM
16 R83169 VALVE 1  X X X
17 R134531 COVER 1  X X X
18 R136516 GASKET 1  X X X
19 19M7867 SCREW 1  X X X M8 X 25, (10.9)
20 .................. SEAL 1 X X X NSEP, ORD KIT RE59810
21 RE501938 PLUG 1  X X X
22 51M7044 O-RING 1  X X X 17.300 X 2.200 MM

4400-4403 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=398
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2F16
TIMING GEAR COVER

4403 - CONTINUED
4403 - SUITE

4403 - FORTSETZUNG
4403 - SEGUITO

4403 - CONTINUACION
4403 - FORTS

CD41017A       -UN-19FEB99

0 0 0
6 6 6

ENGINE 8 8 8
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 19M7863 SCREW 5  X X X M6 X 25, (10.9)
 2 19M7796 SCREW 3  X X X M6 X 30, (10.9)
 3 RE500734 WATER PUMP 1  X X X ASSY, INCL KEYS 4-6,8, (ALSO ORDER
      R123417 AND R123226)
 4 R123226 GASKET 1  X X X
 5 RE46685 PLUG 1  X X X M18 X 1.5
 6 51M7043 O-RING 1  X X X 15.300 X 2.200 MM
 7 R123417 GASKET 1  X X X
 8 .................. IMPELLER 1 X X X MARKED R123395, ORD KIT RE70962

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 4400-4403A
PN=399
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2F17
TIMING GEAR COVER

4403 - CONTINUED
4403 - SUITE

4403 - FORTSETZUNG
4403 - SEGUITO

4403 - CONTINUACION
4403 - FORTS

CD41050A       -UN-13AUG96

0 0 0
6 6 6

ENGINE 8 8 8
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 RE70962 KIT AR  X X X (ALSO ORDER R123417 AND (2) R123226)
 2 A364R SNAP RING 1  X X X
 3 .................. IMPELLER 1 X X X MARKED R123395 , ORD RE70962

4400-4403B POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=400
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2F18
TIMING GEAR COVER

4403 - CONTINUED
4403 - SUITE

4403 - FORTSETZUNG
4403 - SEGUITO

4403 - CONTINUACION
4403 - FORTS

CD41027C       -UN-10APR98

0 0 0
6 6 6

ENGINE 8 8 8
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 19M8292 SCREW 1  X X X M10 X 50, (10.9)
 2 R131283 THRUST WASHER 1  X X X 11 X 60 X 3MM
 3 RE56369 HELICAL GEAR 1  X X X Z = 43, (MARKED R120636)
 4 R114193 BUSHING 1  X X X OD 47.7MM
 5 R114194 SHAFT 1  X X X OD 44.5MM
 6 R101225 THRUST WASHER 1  X X X 22 X 60 X 3MM

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 4400-4403C
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2F19
TIMING GEAR COVER

4499
4499
4499
4499
4499
4499

CD37324A       -UN-19MAR98

0 0 0
2 3 3

ENGINE 9 9 9
KEY PART NO. PART NAME QTY SERIAL NO. D D T REMARKS

 1 19H3065 CAP SCREW 5  X X X 3/8" X 2", (SAE 8)
 2 24M7106 WASHER 13  X X X 10 X 18 X 2.500 MM
 3 19H1726 CAP SCREW 1  X X X 3/8" X 2-1/4"
 4 19H2733 CAP SCREW 4  X X X 3/8" X 2-3/8", (SAE 8)
 5 19H3031 CAP SCREW 2  X X X 3/8" X 2-1/2", (SAE 8)
 6 19H2549 CAP SCREW 1  X X X 3/8" X 1-7/8"
 7 .................. COVER 1 X X X ALUMINIUM, ALLUMINIO, ALUMINIO,
      ALUMINIUM, MARKED R122417, ORD
      RE51527
 8 R97454 GASKET 1  X X X
 9 RE52977 DRAIN PLUG 1  X X X M42 X 2
10 51M7049 O-RING 1  X X X 38.600 X 2.900 MM
11 R91692 PLUG 1  X X X 1"-16UNC
12 A4827R WASHER 1  X X X
13 24H1290 WASHER AR  X X X 21/64" X 3/4" X 0.035"
14 T27658 SPRING 1  X X X LGTH 119MM
15 R83169 VALVE 1  X X X
16 AR67942 SEAL 1  X X X

4400-4499 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
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2F20
TIMING GEAR COVER

4499 - CONTINUED
4499 - SUITE

4499 - FORTSETZUNG
4499 - SEGUITO

4499 - CONTINUACION
4499 - FORTS

CD37327A       -UN-20JUL95

0 0 0
2 3 3

ENGINE 9 9 9
KEY PART NO. PART NAME QTY SERIAL NO. D D T REMARKS

 1 RE51527 KIT AR  X X X INCL. INSTRUCTIONS, ANLEITUNG,
      ISTRUZIONI, INSTRUCCIONES,
      ANVISNINGAR
 2 19H3065 CAP SCREW 5  X X X 3/8" X 2", (SAE 8)
 3 24M7106 WASHER 16  X X X 10 X 18 X 2.500 MM
 4 19H2733 CAP SCREW 4  X X X 3/8" X 2-3/8", (SAE 8)
 5 19H3031 CAP SCREW 2  X X X 3/8" X 2-1/2", (SAE 8)
 6 19H2549 CAP SCREW 2  X X X 3/8" X 1-7/8"
 7 19H1726 CAP SCREW 2  X X X 3/8" X 2-1/4"
 8 19H2284 CAP SCREW 1  X X X 3/8" X 7/8"
 9 AR67942 SEAL 1  X X X
10 RE52977 DRAIN PLUG 1  X X X M42 X 2
11 51M7049 O-RING 1  X X X 38.600 X 2.900 MM
12 T23260 COVER 1  X X X
13 R97352 GASKET 1  X X X
14 R91692 PLUG 1  X X X
15 A4827R WASHER 1  X X X
16 .................. COVER 1 X X X ALUMINIUM, ALLUMINIO, ALUMINIO,
      ALUMINIUM, MARKED R114217, ORD
      RE51527
17 R97454 GASKET 1  X X X
18 51M7044 O-RING 2  X X X 17.300 X 2.200 MM
19 RE38028 SENSOR 1  X X X
20 R65607 TERMINAL 1  X X X
21 TY16086 GROUND CABLE 1  X X X LGTH 30.5M, CUT TO LENGTH
22 R77491 TERMINAL 1  X X X

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 4400-4499A
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2F21
TIMING GEAR COVER

4499 - CONTINUED
4499 - SUITE

4499 - FORTSETZUNG
4499 - SEGUITO

4499 - CONTINUACION
4499 - FORTS

CD36525        -UN-01JAN94

0 0 0
2 3 3

ENGINE 9 9 9
KEY PART NO. PART NAME QTY SERIAL NO. D D T REMARKS

 1 M1746T DRAIN PLUG 1  X X X 7/8"-14UNF
 2 H1058R WASHER 1  X X X 29/32" X 1-1/8" X 0.032"

4400-4499B POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=404
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2F22
TIMING GEAR COVER

4499 - CONTINUED
4499 - SUITE

4499 - FORTSETZUNG
4499 - SEGUITO

4499 - CONTINUACION
4499 - FORTS

CD39158        -UN-01JAN94

0 0 0
2 3 3

ENGINE 9 9 9
KEY PART NO. PART NAME QTY SERIAL NO. D D T REMARKS

 1 14H865 NUT 1  X X X 1/2"-20UNF
 2 R101227 THRUST WASHER 1  X X X 14.7 X 57.9 X 4MM, FRONT
 3 AT24252 HELICAL GEAR 1  X X X (MARKED T26322) Z = 45
 4 T26321 BUSHING 1  X X X
 5 R109863 PIN FASTENER 1  X X X OD 44.5MM
 6 R101225 THRUST WASHER 1  X X X 22MM X 60MM, REAR
 7 R100105 WASHER 1  X X X 13.5 X 30 X 3MM, REAR
 8 19H3011 CAP SCREW 1  X X X 1/2" X 2-1/8", (SAE 8)

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 4400-4499C
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2G2
BALANCER SHAFTS

SECTIONAL INDEX
INDEX DE SECTION
GRUPPENINDEX
INDICE DELLA SEZIONE
INDICE DE SECCION
GRUPPSFORTECKNING
CD42745A       -UN-24NOV00

4501 - 2G3
4501 - 2G4
4502 - 2G5

4500-A02 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=406
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2G3
BALANCER SHAFTS

4501 - EARLY DESIGN
4501 - ANCIENNE CONCEPTION

4501 - VORHERGEHENDES DESIGN
4501 - PRECEDENTE DISEGNO

4501 - ANTERIOR DISENO
4501 - ALDRE UTFORANDE

CD41803A       -UN-22DEC98

0 0
4 4

ENGINE 5 5
KEY PART NO. PART NAME QTY SERIAL NO. T H REMARKS

 1 .................. BALANCER SHAFT 1 -552261 X X MARKED R134357, ORD RE502446 AND
      RE502447, RH
  .................. BALANCER SHAFT 1 -552261 X X MARKED R134357, ORD RE502446 AND
      RE502447, LH
 2 R116078 PLATE 1 -552261 X X
 3 26M4224 SHAFT KEY 1 -552261 X X 4 X 16 MM
 4 R120637 HELICAL GEAR 1 -552261 X X Z = 15, RH
   R120639 HELICAL GEAR 1 -552261 X X Z = 15, LH
 5 R115299 BUSHING 6 -552261 X X
 6 T15634 NUT 4 -552261 X X
 7 R134358 WEIGHT 4 -552261 X X
 8 T28745 BOLT 4 -552261 X X
 9 19M7864 SCREW 4 -552261 X X M8 X 12, (10.9)

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 4500-4501 
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2G4
BALANCER SHAFTS

4501 - LATE DESIGN
4501 - RECENTE CONCEPTION

4501 - NEUES DESIGN
4501 - RECENTE DISEGNO
4501 - RECIENTE DISENO

4501 - NYARE UTFORANDE
CD41829        -UN-22DEC98

0 0
4 4

ENGINE 5 5
KEY PART NO. PART NAME QTY SERIAL NO. T H REMARKS

 1 RE502447 BALANCER SHAFT 1 552262- X X WITH INSTALLATION INSTRUCTIONS, RH
   RE502446 BALANCER SHAFT 1 552262- X X WITH INSTALLATION INSTRUCTIONS, LH
 2 19M7864 SCREW 2 552262- X X M8 X 12, (10.9)
 3 R120637 HELICAL GEAR 1 552262- X X Z = 15, RH
   R120639 HELICAL GEAR 1 552262- X X Z = 15, LH
 4 R116078 PLATE 1 552262- X X
 5 26M4224 SHAFT KEY 1 552262- X X 4 X 16 MM
 6 .................. BALANCER SHAFT 1 552262- X X MARKED R500668 , RH , ORD RE502447
  .................. BALANCER SHAFT 1 552262- X X MARKED R500266 , LH , ORD RE502446
 7 R500650 WEIGHT 2 552262- X X
 8 19M7798 SCREW 4 552262- X X M8 X 40, (10.9)
 9 R115299 BUSHING 3 552262- X X

4500-4501A POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
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BALANCER SHAFTS

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
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2G5
BALANCER SHAFTS

4502
4502
4502
4502
4502
4502

CD41829        -UN-22DEC98

0
4

ENGINE 5
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 RE502448 KIT 1  X WITH INSTALLATION INSTRUCTIONS, RH
   RE502449 KIT 1  X WITH INSTALLATION INSTRUCTIONS, LH
 2 19M7864 SCREW 2  X M8 X 12, (10.9)
 3 R120637 HELICAL GEAR 1  X Z = 15, RH
   R120639 HELICAL GEAR 1  X Z = 15, LH
 4 R116078 PLATE 1  X
 5 26M4224 SHAFT KEY 1  X 4 X 16 MM
 6 .................. BALANCER SHAFT 1 X MARKED R500668, NSEP, ORDER RE502448, RH
  .................. BALANCER SHAFT 1 X MARKED R500266, NSEP, ORDER RE502449, LH
 7 R500265 WEIGHT 2  X
 8 19M7798 SCREW 4  X M8 X 40, (10.9)
 9 R115299 BUSHING 3  X

4500-4502 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
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BALANCER SHAFTS

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
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2G7
CYLINDER BLOCK & CAMSHAFT

SECTIONAL INDEX
INDEX DE SECTION
GRUPPENINDEX
INDICE DELLA SEZIONE
INDICE DE SECCION
GRUPPSFORTECKNING
CDP45033       -UN-13NOV01

4601 - 2G8
4601 - 2G9
4603 - 2G11
4603 - 2G13
4603 - 2G14
4603 - 2G15
4607 - 2G17
4607 - 2G19

4600-A02 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=412
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2G8
CYLINDER BLOCK & CAMSHAFT

4601
4601
4601
4601
4601
4601

CD41007D       -UN-13MAR98

0 0 0
4 4 4

ENGINE 5 5 5
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 19M7867 SCREW 2  X X X M8 X 25, (10.9)
 2 R132518 PLATE 1  X X X
 3 .................. SHAFT KEY 1 X X X NSEP, ORD RE56375
 4 .................. HELICAL GEAR 1 X X X Z= 60 , MARKED R133812, NSEP, ORD
      RE56375
 5 .................. CAMSHAFT 1 X X X NSEP, ORD RE56375
 6 RE56375 CAMSHAFT 1  X X X

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 4600-4601 
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2G9
CYLINDER BLOCK & CAMSHAFT

4601
4601
4601
4601
4601
4601

CD41801A       -UN-08DEC98

THIS PARTS LISTING IS CONTINUED
4600-4601A POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)

PN=414
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2G10
CYLINDER BLOCK & CAMSHAFT

0 0 0
4 4 4

ENGINE 5 5 5
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 .................. CYLINDER BLOCK 1 X X X MARKED R115081, ORD RE65957 + RE501455
      + RE504914 + DD15664
 2 A120R DOWEL PIN 4  X X X
 3 R131182 ORIFICE 4  X X X
 4 RE502422 DRAIN PLUG 2  X X X 1-5/8"-12UN
 5 R501377 O-RING 2  X X X
 6 R116466 PLUG 1  X X X
 7 R119874 BUSHING 1  X X X (ALSO ORDER TY6333)
 8 T18891 CAP 2  X X X OD 16MM
 9 B153R DOWEL PIN 2  X X X 9.525 X 25.400MM
10 R26493 BUSHING 1  X X X
11 R115299 BUSHING 6  X X X
12 R115390 BUSHING AR  X X X FOR R75892
13 R75892 O-RING AR  X X X FOR R115390
14 R97185 O-RING 1  X X X
15 RE63674 VALVE 1  X X X KIT
16 15H623 PIPE PLUG 1  X X X 3/8"-18NPT
17 R114241 BEARING CAP 4  X X X
18 T20168 WASHER 10  X X X
19 T23474 CAP SCREW 10  X X X
20 R132186 BEARING CAP 1  X X X REAR
21 15H584 PIPE PLUG AR  X X X 1/2"-14NPT
22 R104592 PIPE PLUG 5  X X X 1/8"-27NPT
23 RE507807 PIPE PLUG 1  X X X 1/4"-18NPT, WITH SEALANT
24 AT13740 DRAIN VALVE AR  X X X
25 .................. CAP SCREW AR X X X M12
26 .................. CAP SCREW AR X X X M12

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 4600-4601B
PN=415
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2G11
CYLINDER BLOCK & CAMSHAFT

4603
4603
4603
4603
4603
4603

CD37255A       -UN-16JAN97

THIS PARTS LISTING IS CONTINUED
4600-4603 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
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2G12
CYLINDER BLOCK & CAMSHAFT

0 0
3 3

ENGINE 9 9
KEY PART NO. PART NAME QTY SERIAL NO. D T REMARKS

 1 RE51870 KIT 1  X X W/ INSTRUCTIONS
 2 19H2676 CAP SCREW 2  X X 3/8" X 1", (SAE 8)
 3 T20072 PLATE 1  X X
 4 26H72 SHAFT KEY 1  X X 1/8" X 5/8"
 5 .................. CAMSHAFT 1 X X MARKED R115335, ORD KIT RE55901
 6 T20073 TAPPET 8  X X
 7 R54802 ORIFICE 4  X X
 8 A120R DOWEL PIN 4  X X
 9 B153R DOWEL PIN 2  X X LOW
10 19H1726 CAP SCREW 2  X X 3/8" X 2-1/4"
11 R130883 STUD 1  X X LGTH 47MM, 3/8"-16NC X 3/8"-16UNC
12 T18891 CAP 1  X X
13 R26493 BUSHING 1  X X
14 .................. SPRING 1 X X LGTH 51MM, NSEP, ORDER KIT RE63674
15 .................. VALVE 1 X X LGTH 41MM, NSEP, ORDER KIT RE63674
16 T23474 CAP SCREW 10  X X
17 R32214 WASHER 10  X X
18 R65215 BEARING CAP 4  X X
19 R79089 CAP 1  X X REAR
20 R97185 O-RING 1  X X
21 .................. CYLINDER BLOCK 1 X X MARKED R116194, NSEP, ORDER KIT RE51870
22 15H623 PIPE PLUG 1  X X 3/8"-18NPT
23 15H690 PIPE PLUG 1  X X 3/4"-14NPTF USE WITH 15H690
24 15H616 PIPE BUSHING 1  X X 1"-11.5NPTF X 3/4"-14NPTF USE WITH 15H665
25 R104592 PIPE PLUG 5  X X 1/8"-27NPT, WITH SEALANT
26 RE502422 DRAIN PLUG 1  X X
27 R507807 O-RING 1  X X
28 R55233 PIPE PLUG 1  X X 1/4"-18NPT, WITH SEALANT
29 R119874 BUSHING 1  X X (ALSO ORDER TY6333)
30 15H584 PIPE PLUG 2  X X 1/2"-14NPT
31 T23435 THREADED NIPPLE 1  X X
32 15H562 PIPE PLUG 1  X X 1"-11.5NPTF
33 R119210 BUSHING 6  X X OD STD
   R91708 BUSHING AR  X X OS +2MM
34 19H2351 CAP SCREW 1  X X 1/2" X 1/2"
35 T24608 WASHER 1  X X
36 R121194 ADAPTER 1  X X 1/2"-13UNC X 1/2"-14NPTF
37 14H1076 NUT 1  X X 3/8"-16UNC, HS SAE 8
38 R75892 O-RING 1  X X (USE WITH R75893)
39 R75893 FITTING 1  X X (USE WITH R75892)
40 RE63674 KIT 1  X X
41 AT13740 DRAIN VALVE AR  X X

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 4600-4603A
PN=417
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2G13
CYLINDER BLOCK & CAMSHAFT

4603 - CONTINUED
4603 - SUITE

4603 - FORTSETZUNG
4603 - SEGUITO

4603 - CONTINUACTION
4603 - FORTS

CD40310A       -UN-22JAN97

0 0
3 3

ENGINE 9 9
KEY PART NO. PART NAME QTY SERIAL NO. D T REMARKS

 1 RE55901 KIT 1  X X (ALSO ORDER TY6333) INCL INSTRUCTIONS
 2 26H72 SHAFT KEY 1  X X 1/8" X 5/8"
 3 .................. CAMSHAFT 1 X X A = 40MM, MARKED R115335, ORD RE55901
 4 T20073 TAPPET 8  X X
 5 R119874 BUSHING AR  X X
 6 19H2676 CAP SCREW 2  X X 3/8" X 1", (SAE 8)
 7 T20070 HELICAL GEAR 1  X X Z = 48
 8 T20072 PLATE 1  X X

4600-4603B POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=418

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 628 of 1433



2G14
CYLINDER BLOCK & CAMSHAFT

4603
4603
4603
4603
4603
4603

CD41007D       -UN-13MAR98

0 0
6 6

ENGINE 8 8
KEY PART NO. PART NAME QTY SERIAL NO. T H REMARKS

 1 19M7867 SCREW 2  X X M8 X 25, (10.9)
 2 R132518 PLATE 1  X X
 3 .................. SHAFT KEY 1 X X
 4 .................. HELICAL GEAR 1 X X Z = 60, MARKED R133812, NSEP, ORD RE56578
 5 .................. CAMSHAFT 1 X X NSEP, ORD RE56578
 6 RE56578 CAMSHAFT 1  X X

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 4600-4603C
PN=419
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2G15
CYLINDER BLOCK & CAMSHAFT

4603
4603
4603
4603
4603
4603

CD42802        -UN-15DEC98

THIS PARTS LISTING IS CONTINUED
4600-4603D POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)

PN=420
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2G16
CYLINDER BLOCK & CAMSHAFT

0 0
6 6

ENGINE 8 8
KEY PART NO. PART NAME QTY SERIAL NO. T H REMARKS

 1 .................. CYLINDER BLOCK 1 X X MARKED R119565 , ORD RE65959 + RE501456 +
      RE504914 + DD15664
 2 A120R DOWEL PIN 4  X X
 3 R131182 ORIFICE 6  X X
 4 RE502422 DRAIN PLUG 2  X X 1-5/8"-12UN
 5 R501377 O-RING 2  X X
 6 R116466 PLUG 1  X X
 7 R119874 BUSHING 1  X X (ALSO ORDER TY6333)
 8 T18891 CAP 2  X X OD 16MM
 9 B153R DOWEL PIN 2  X X
10 R26493 BUSHING 1  X X
11 R97185 O-RING 1  X X
12 R115390 BUSHING 1  X X FOR R75892
13 RE507807 PIPE PLUG 1  X X FOR R115390
14 RE63674 VALVE 1  X X KIT
15 R55233 PIPE PLUG 1  X X 1/4"-18NPT, WITH SEALANT
16 15H623 PIPE PLUG 1  X X 3/8"-18NPT
17 R114241 BEARING CAP 6  X X
18 T20168 WASHER 14  X X
19 T23474 CAP SCREW 14  X X
20 R132186 BEARING CAP 1  X X REAR
21 15H584 PIPE PLUG AR  X X 1/2"-14NPT
22 R104592 PIPE PLUG 6  X X 1/8"-27NPT
23 .................. CAP SCREW AR X X M12
24 .................. CAP SCREW AR X X M12
25 AT13740 DRAIN VALVE AR  X X

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 4600-4603E
PN=421
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2G17
CYLINDER BLOCK & CAMSHAFT

4607
4607
4607
4607
4607
4607

CD40607A       -UN-05AUG96

THIS PARTS LISTING IS CONTINUED
4600-4607A POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
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2G18
CYLINDER BLOCK & CAMSHAFT

0
2

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 RE65358 CYLINDER BLOCK 1  X
 2 19H2676 CAP SCREW 2  X 3/8" X 1", (SAE 8)
 3 T20072 PLATE 1  X
 4 26H72 SHAFT KEY 1  X 1/8" X 5/8"
 5 .................. CAMSHAFT 1 X MARKED R106957, NSEP, ORD KIT RE55900
 6 T20073 TAPPET 6  X
 7 R54802 ORIFICE 3  X
 8 R48685 DOWEL PIN 4  X OD 12.7MM, UP, REAR
 9 R26650 DOWEL PIN 2  X OD 9.5MM, FRONT
10 19H1726 CAP SCREW 2  X 3/8" X 2-1/4"
11 R130883 STUD 1  X LGTH 47MM, 3/8"
12 T18891 CAP AR  X OD 16MM
13 R26493 BUSHING 1  X
14 .................. SPRING 1 X LGTH 51MM, ORD RE63674
15 .................. VALVE 1 X LGTH 40.5MM, ORD RE63674
16 T23474 CAP SCREW 8  X
17 R32214 WASHER 8  X
18 R65215 BEARING CAP 3  X
19 R79089 CAP 1  X REAR
20 R97185 O-RING 1  X
21 .................. CYLINDER BLOCK 1 X MARKED R129432, ORD RE65358
22 15H695 PIPE PLUG 1  X 3/8"-18NPT
23 19H2351 CAP SCREW 1  X 1/2" X 1/2"
24 T23435 THREADED NIPPLE 1  X
25 R104592 PIPE PLUG 4  X 1/8"-27NPT, WITH SEALANT, AVEC PRODUIT
      D’ETANCHEITE, MIT DICHTMITTEL, CON
      MATERIALE DI TENUTA, CON SELLADOR, MED
      TAETNINGSMEDEL
26 15H685 PIPE PLUG 1  X 1/4"-18NPT
27 15H584 PIPE PLUG 1  X 1/2"-14NPT
28 RE507807 PIPE PLUG 1  X 1/4"-18NPT, WITH SEALANT
29 15H562 PIPE PLUG 1  X 1"-11.5NPT
30 14H1076 NUT 1  X 3/8"-16UNC
31 R119874 BUSHING 1  X (ALSO ORDER TY6333)
32 RE63674 VALVE AR  X KIT
33 AT13740 DRAIN VALVE AR  X

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 4600-4607B
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2G19
CYLINDER BLOCK & CAMSHAFT

4607 - CONTINUED
4607 - SUITE

4607 - FORTSETZUNG
4607 - SEGUITO

4607 - CONTINUACTION
4607 - FORTS

CD42113        -UN-13MAR98

0
2

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 RE55900 KIT 1  X
 2 26H72 SHAFT KEY 1  X 1/8" X 5/8"
 3 .................. CAMSHAFT 1 X A = 40MM, MARKED R106957, ORD RE55900
 4 T20073 TAPPET 6  X
 5 R119874 BUSHING 1  X (ALSO ORDER TY6333)
 6 19H2676 CAP SCREW 2  X 3/8" X 1", (SAE 8)
 7 T20072 PLATE 1  X
 8 .................. SPUR GEAR 1 X
 9 T20070 HELICAL GEAR 1  X

4600-4607C POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=424
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CYLINDER BLOCK & CAMSHAFT

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 4600-4607D
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2G21
CRANKSHAFT

SECTIONAL INDEX
INDEX DE SECTION
GRUPPENINDEX
INDICE DELLA SEZIONE
INDICE DE SECCION
GRUPPSFORTECKNING
CDP45034       -UN-16NOV01

4701 - 2G22
4702 - 2G23
4703 - 2G24
4708 - 2G25
4708 - 2H1
4708 - 2H2
4710 - 2H3
4710 - 2H4
4710 - 2H5

4700-A02 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=426
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2G22
CRANKSHAFT

4701
4701
4701
4701
4701
4701

CD42779        -UN-24FEB99

0 0 0
4 4 4

ENGINE 5 5 5
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 RE59810 KIT 1  X X X FRONT
 2 R120631 HELICAL GEAR 1  X X X Z = 30
 3 RE50618 CRANKSHAFT 1  X X X ASSY, INCL KEYS 2,4,5, (MARKED R113596)
      (ALSO ORDER RE59810 AND RE44574)
 4 26M4224 SHAFT KEY 1  X X X 4 X 16 MM
 5 A120R DOWEL PIN 1  X X X 12.725 X 28.448 MM
 6 RE65165 BEARING KIT 4  X X X (KIT R123561 AND R123562) STD
   RE65911 BEARING AR  X X X (A) (KIT R130576 AND R130577) ID -0.254
      MM
 7 RE65168 THRUST BEARING 1  X X X (KIT R123563 AND R123564) STD
   RE65912 THRUST BEARING AR  X X X (A) (KIT R130574 AND R130575) ID -0.254
      MM

(A) GRINDING GUIDELINES : SEE CTM104
(A) DIRECTIVES DE RECTIFICATION : VOIR CTM105
(A) HINWEISE ZUM SCHLEIFEN : SEIHE CTM106
(A) ISTRUZIONI RIGUARDO RETTIFICA : VEDERE CTM116
(A) INTRUC.REFERER.RECTIF. : VER CTM107
(A) ANVISNINGAR BETRAFF.OMSLIPNING : SE CTM108

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 4700-4701 
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2G23
CRANKSHAFT

4702
4702
4702
4702
4702
4702

CD41008C       -UN-19FEB98

0 0 0
6 6 6

ENGINE 8 8 8
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 RE59810 SEAL KIT 1  X X X FRONT
 2 R120631 HELICAL GEAR 1  X X X Z = 30
 3 RE52850 CRANKSHAFT 1  X X X (A) (MARKED R116076) ASSY, INCL.KEYS
      2,4,5
 4 26M4224 SHAFT KEY 1  X X X 4 X 16 MM
 5 R48685 DOWEL PIN 1  X X X
 6 RE44574 SEAL 1  X X X REAR
 7 RE65165 BEARING KIT 6  X X X (KIT R123561 AND R123562) STD
   RE65911 BEARING AR  X X X (A) (KIT R130576 AND R130577) US -0.254
      MM
 8 RE65168 BEARING KIT 1  X X X (KIT R123563 AND R123564) STD
   RE65912 THRUST BEARING AR  X X X (A) (KIT R130574 AND R130575) US -0.254
      MM

(A) GRINDING GUIDELINES : SEE CTM104
(A) DIRECTIVES DE RECTIFICATION : VOIR CTM105
(A) HINWEISE ZUM SCHLEIFEN : SIEHE CTM106
(A) ISTRUZIONI RIGUARDO RETTIFICA : VEDERE CTM116
(A) INSTRUCCIONES REFERENTE AL RECTIFICADO : VER CTM107
(A) ANVISNINGAR BETRAFF. OMSLIPNING : SE CTM108

4700-4702 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=428
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2G24
CRANKSHAFT

4703
4703
4703
4703
4703
4703

CD42780        -UN-24FEB99

0 0
6 6

ENGINE 8 8
KEY PART NO. PART NAME QTY SERIAL NO. T H REMARKS

 1 RE59810 SEAL KIT 1  X X FRONT
 2 R120631 HELICAL GEAR 1  X X Z = 30
 3 RE500016 CRANKSHAFT 1  X X (A) ASSY, INCL KEYS 2,4,5, (MARKED
      R116076) (ALSO ORDER RE59810 AND
      RE44574)
 4 26M4224 SHAFT KEY 1  X X 4 X 16 MM
 5 A120R DOWEL PIN 1  X X
 6 RE65165 BEARING KIT 6  X X (KIT R123561 AND R123562) STD
   RE65911 BEARING AR  X X (A) (KIT R130576 AND R130577) US -0.254
      MM
 7 RE65168 BEARING KIT 1  X X (KIT R123563 AND R123564) STD
   RE65912 THRUST BEARING AR  X X (A) (KIT R130574 AND R130575) US -0.254
      MM

(A) GRINDING GUIDELINES : SEE CTM104
(A) DIRECTIVES DE RECTIFICATION : VOIR CTM105
(A) HINWEISE ZUM SCHLEIFEN : SEIHE CTM106
(A) ISTRUZIONI RIGUARDO RETTIFICA : VEDERE CTM116
(A) INTRUC.REFERER.RECTIF. : VER CTM107
(A) ANVISNINGAR BETRAFF.OMSLIPNING : SE CTM108

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 4700-4703 
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2G25
CRANKSHAFT

4708
4708
4708
4708
4708
4708

CD40036        -UN-26MAR96

0
3

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 RE65224 CRANKSHAFT 1  X KIT
 2 AR67942 SEAL 1  X FRONT
 3 T20046 OIL SLINGER 1  X
 4 .................. SPUR GEAR NA X Z = 24
 5 T20094 HELICAL GEAR 1  X Z = 24
 6 .................. CRANKSHAFT 1 X (A) A = 60MM, MARKED R121018, ORD RE65224
 7 26H72 SHAFT KEY 1  X 1/8" X 5/8"
 8 RE27352 BEARING 4  X ID STD, (KIT (2) T23214)
 9 RE27348 BEARING 4  X ID STD, (KIT (2) R83379)
10 RE60350 BEARING 1  X ID STD, (KIT (2) R121413)
11 RE13571 THRUST WASHER 1  X TK STD, (KIT (4) R78598)
12 RE44574 SEAL 1  X REAR
13 A120R DOWEL PIN 1  X
14 R81989 SLEEVE 1  X
15 H35244 O-RING 1  X

(A) GRINDING GUIDELINES : SEE CTM8 OR CTM3274
(A) DIRECTIVES DE RECTIFICATION : VOIR CTM71 OU CTM3275
(A) HINWEISE ZUM SCHLEIFEN : SEIHE CTM3273
(A) ISTRUZIONI RIGUARDO RETTIFICA : VEDERE CTM3277
(A) INTRUC.REFERER.RECTIF. : VER CTM70 O CTM3276
(A) ANVISNINGAR BETRAFF.OMSLIPNING : SE CTM3279

4700-4708 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=430
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2H1
CRANKSHAFT

4708 - CONTINUED
4708 - SUITE

4708 - FORTSETZUNG
4708 - SEGUITO

4708 - CONTINUACION
4708 - FORTS

CD42121        -UN-13MAR98

0
3
9
D

ENGINE &
KEY PART NO. PART NAME QTY SERIAL NO. T REMARKS

 1 DD15070 CRANKSHAFT AR  X KIT , W/O KEY 3, (ALSO ORDER R100850)
 2 AR67942 SEAL 1  X FRONT
 3 T20046 OIL SLINGER AR  X
 4 .................. HELICAL GEAR NA X Z = 24
 5 .................. CRANKSHAFT 1 X A = 60MM, MARKED "R", ORD DD15070
 6 26H72 SHAFT KEY 1  X 1/8" X 5/8"
 7 R48685 DOWEL PIN 1  X
 8 RE27353 BEARING 4  X US -0.254MM, (KIT (2) R87750)
 9 RE27351 BEARING 1  X US -0.254MM, (KIT (2) R87749)
10 RE13571 THRUST WASHER 1  X TK = STANDARD, (KIT (4) R78598)
11 RE27349 BEARING 4  X ID -0.254MM, (KIT (2) R87748) CONNECTING
      ROD
12 RE44574 SEAL 1  X REAR

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 4700-4708A
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2H2
CRANKSHAFT

4708 - CONTINUED
4708 - SUITE

4708 - FORTSETZUNG
4708 - SEGUITO

4708 - CONTINUACION
4708 - FORTS

CD42120        -UN-30JUL98

0
3
9
D

ENGINE &
KEY PART NO. PART NAME QTY SERIAL NO. T REMARKS

 1 AT21140 BEARING 4  X (KIT (2) T23214) STD
  .................. BEARING AR X (A) US -0.254MM, MARKED T23554, ORD RE27353
 2 AT21139 BEARING 1  X (KIT (2) T23215) STD, REAR
  .................. BEARING AR X (A) US -0.254MM, REAR,MARKED T23576, ORD
      RE27351 AND RE13571

(A) GRINDING GUIDELINES : SEE CTM3274
(A) DIRECTIVES DE RECTIFICATION : VOIR CTM3275
(A) HINWEISE ZUM SCHLEIFEN : SIEHE CTM3273
(A) ISTRUZIONI RIGUARDO RETTFICA : VEDERE CTM3277
(A) INSTRUC.REFERENTE AL RECTIFIC. : VER CTM3276
(A) FOR ANVISNINGAR BETRAFF. OMSLIPNING : SE CTM3279

4700-4708B POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
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CRANKSHAFT

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 4700-4708C
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2H3
CRANKSHAFT

4710
4710
4710
4710
4710
4710

CD40036        -UN-26MAR96

0
2

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 RE50979 CRANKSHAFT 1  X (A) KIT
 2 AR67942 SEAL 1  X FRONT
 3 T20046 OIL SLINGER 1  X
 4 .................. SPUR GEAR NA X
 5 T20094 HELICAL GEAR 1  X Z = 24
 6 .................. CRANKSHAFT 1 X MARKED R101223
 7 26H72 SHAFT KEY 1  X 1/8" X 5/8"
 8 RE27352 BEARING KIT 3  X (KIT (2) T23214) ID STD
 9 RE27348 KIT 3  X (KIT (2) R83379) ID STD
10 RE60350 KIT 1  X (KIT (2) R121413) ID STD
11 RE13571 KIT 1  X (KIT (4) R78598) TK STD
12 RE44574 SEAL 1  X REAR
13 R48685 DOWEL PIN 1  X
14 R81989 SLEEVE AR  X
15 H35244 RING AR  X

(A) GRINDING GUIDELINES : SEE CTM8 OR CTM3274
(A) DIRECTIVES DE RECTIFICATION : VOIR CTM71 OU CTM3275
(A) HINWEISE ZUM SCHLEIFEN : SEIHE CTM3273
(A) ISTRUZIONI RIGUARDO RETTIFICA : VEDERE CTM3277
(A) INTRUC.REFERER.RECTIF. : VER CTM70 O CTM3276
(A) ANVISNINGAR BETRAFF.OMSLIPNING : SE CTM3279

4700-4710 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=434
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2H4
CRANKSHAFT

4710 - CONTINUED
4710 - SUITE

4710 - FORTSETZUNG
4710 - SEGUITO

4710 - CONTINUACION
4710 - FORTS

CD42121        -UN-13MAR98

0
2

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 DD15078 KIT AR  X
 2 AR67942 SEAL 1  X FRONT
 3 T20046 OIL SLINGER AR  X
 4 T20094 HELICAL GEAR 1  X Z = 24
 5 .................. CRANKSHAFT 1 X A = 60MM, MARKED "R", CAST IRON, FONTE,
      GUSS, FUSO, HIERRO COLADO, GJUTJARN, ORD
      DD15078
 6 26H72 SHAFT KEY 1  X 1/8" X 5/8"
 7 R48685 DOWEL PIN 1  X
 8 AT21110 BEARING 3  X US -0.254MM, (KIT (2) T23554)
 9 AR81788 BEARING 1  X US -0.254MM, (KIT (2) R64848)
10 RE13571 KIT 1  X (KIT (4) R78598) TK STD
11 AT21124 BEARING 3  X US -0.254MM, (KIT (2) T23568) CONNECTING
      ROD, BIELLE, PLEUELSTANGE, BIELLA, BIELA,
      VEVSTAKE
12 RE44574 SEAL 1  X REAR

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 4700-4710A
PN=435

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 645 of 1433



2H5
CRANKSHAFT

4710 - CONTINUED
4710 - SUITE

4710 - FORTSETZUNG
4710 - SEGUITO

4710 - CONTINUACION
4710 - FORTS

CD39161A       -UN-19MAR98

0
2

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 RE27352 BEARING KIT 3  X (KIT (2) T23214) ID STD
   RE27353 BEARING KIT AR  X (A) (KIT (2) R87750) US -0.254MM
 2 RE60350 KIT 1  X (KIT (2) R121413) ID STD
   RE27351 KIT AR  X (A) (KIT (2) R87749) US -0.254MM
 3 RE13571 KIT 1  X (KIT (4) R78598) TK STD
   AR95932 KIT AR  X (KIT (3) R64851) OS +0.17MM

(A) GRINDING GUIDELINES : SEE CTM3274
(A) DIRECTIVES DE RECTIFICATION : VOIR CTM3275
(A) HINWEISE ZUM SCHLEIFEN : SIEHE CTM3273
(A) ISTRUZIONI RIGUARDO RETTFICA : VEDERE CTM3277
(A) INSTRUC.REFERENTE AL RECTIFIC. : VER CTM3276
(A) FOR ANVISNINGAR BETRAFF. OMSLIPNING : SE CTM3279

4700-4710B POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=436
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CRANKSHAFT

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
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2H7
CONNECTING ROD & PISTONS

SECTIONAL INDEX
INDEX DE SECTION
GRUPPENINDEX
INDICE DELLA SEZIONE
INDICE DE SECCION
GRUPPSFORTECKNING
CDP45035       -UN-13NOV01

4801 - 2H8
4801 - 2H9
4802 - 2H10
4802 - 2H11
4803 - 2H12
4803 - 2H13
4805 - 2H14
4805 - 2H15
4807 - 2H16
4807 - 2H17
4809 - 2H18
4809 - 2H19
4809 - 2H22
4809 - 2H23
4809 - 2H24
4810 - 2H25
4810 - 2I1

4800-A02 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=438
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2H8
CONNECTING ROD & PISTONS

4801
4801
4801
4801
4801
4801

CD40211A       -UN-09NOV99

0
4

ENGINE 5
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 RE505110 PISTON-LINER KIT 4  X
 2 RE66271 PISTON RING KIT 1  X PACKG (3)
 3 .................. PISTON 1 X MARKED RE505101, NSEP, ORDER RE505110
 4 .................. CYLINDER LINER 1 X A= 218MM , NSEP, ORDER RE505110
 5 AR65507 O-RING KIT 1  X PACKG (3)

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 4800-4801 
PN=439
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2H9
CONNECTING ROD & PISTONS

4801 - CONTINUED
4801 - SUITE

4801 - FORTSETZUNG
4801 - SEGUITO

4801 - CONTINUACTION
4801 - FORTS

CD43201        -UN-03MAY99

0
4

ENGINE 5
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 RE500002 CONNECTING ROD 4  X (MARKED R500000)
 2 R501124 SCREW 2  X A = 61MM
 3 R123960 BUSHING 1  X
 4 M41029 SNAP RING 8  X
 5 R123178 PISTON PIN 4  X OD 35MM
 6 RE65908 BEARING 4  X (KIT (2) R113698) STD
   RE65909 BEARING AR  X (A) (KIT (2) R130578) US -0.254MM

(A) GRINDING GUIDELINES : SEE CTM104
(A) DIRECTIVES DE RECTIFICATION : VOIR CTM105
(A) HINWEISE ZUM SCHLEIFEN : SEIHE CTM106
(A) ISTRUZIONI RIGUARDO RETTIFICA : VEDERE CTM116
(A) INTRUC.REFERER.RECTIF. : VER CTM107
(A) ANVISNINGAR BETRAFF.OMSLIPNING : SE CTM108

4800-4801A POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=440
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CONNECTING ROD & PISTONS

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 4800-4801B
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2H10
CONNECTING ROD & PISTONS

4802
4802
4802
4802
4802
4802

CD40213        -UN-23MAY95

0 0
3 3

ENGINE 9 9
KEY PART NO. PART NAME QTY SERIAL NO. D T REMARKS

 1 RE24458 PISTON-LINER KIT 4  X
   RE22678 PISTON-LINER KIT 4  X
 2 RE66820 PISTON RING KIT 1  X X PACKG (3)
 3 .................. PISTON 1 X MARKED RE19282, ORD RE24458
  .................. PISTON 1 X MARKED RE48368, ORD RE22678
 4 R131575 CYLINDER LINER 1  X X A = 196MM
 5 AR65507 O-RING KIT 1  X X PACKG (3)
 6 CD15466 SHIM AR  X X TK 0.05MM
   R65833 SHIM AR  X X TK 0.10MM

4800-4802 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=442
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2H11
CONNECTING ROD & PISTONS

4802 - CONTINUED
4802 - SUITE

4802 - FORTSETZUNG
4802 - SEGUITO

4802 - CONTINUACTION
4802 - FORTS

CD40214        -UN-23MAY95

0 0
3 3

ENGINE 9 9
KEY PART NO. PART NAME QTY SERIAL NO. D T REMARKS

 1 RE21076 CONNECTING ROD 4  X (MARKED R80034)
   RE42733 CONNECTING ROD 4  X (MARKED R80034)
 2 R80033 CAP SCREW 2  X X
 3 RE63914 PISTON PIN 4  X KIT
   RE63913 PISTON PIN 4  X KIT
 4 M41029 SNAP RING 2  X PACKG (6)
   R54114 SNAP RING 2  X PACKG (6)
 5 .................. PISTON PIN 1 X OD 35MM, ORD RE63914
  .................. PISTON PIN 1 X OD 41MM, ORD RE63913
 6 .................. BUSHING 1 X ORD RE63914
  .................. BUSHING 1 X ORD RE63913
 7 .................. BEARING 4 X MARKED T20011, STD,ORDER RE27348
   RE27348 BEARING 4  X (KIT (2) R83379) STD
   RE27349 BEARING AR  X X (A) (KIT (2) R87748) US -0.254MM

(A) GRINDING GUIDELINES : SEE CTM8 OR CTM3274
(A) DIRECTIVES DE RECTIFICATION : VOIR CTM71 OU CTM3275
(A) HINWEISE ZUM SCHLEIFEN : SEIHE CTM3273
(A) ISTRUZIONI RIGUARDO RETTIFICA : VEDERE CTM3277
(A) INTRUC.REFERER.RECTIF. : VER CTM70 O CTM3276
(A) ANVISNINGAR BETRAFF.OMSLIPNING : SE CTM3279

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 4800-4802A
PN=443
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CONNECTING ROD & PISTONS

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
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PN=444

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 654 of 1433



2H12
CONNECTING ROD & PISTONS

4803
4803
4803
4803
4803
4803

CD40211A       -UN-09NOV99

0
4

ENGINE 5
KEY PART NO. PART NAME QTY SERIAL NO. T REMARKS

 1 RE505111 PISTON-LINER KIT 1  X
 2 RE66271 PISTON RING KIT 1  X PACKG (3)
 3 .................. PISTON 1 X MARKED RE505100, NSEP, ORDER RE505111
 4 .................. CYLINDER LINER 1 X A = 218MM, NSEP, ORDER RE505111
 5 AR65507 O-RING KIT 1  X PACKG (3)

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 4800-4803 
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2H13
CONNECTING ROD & PISTONS

4803 - CONTINUED
4803 - SUITE

4803 - FORTSETZUNG
4803 - SEGUITO

4803 - CONTINUACTION
4803 - FORTS

CD43201        -UN-03MAY99

0
4

ENGINE 5
KEY PART NO. PART NAME QTY SERIAL NO. T REMARKS

 1 RE500002 CONNECTING ROD 4  X (MARKED R500000)
 2 R501124 SCREW 2  X A = 61MM
 3 R123960 BUSHING 1  X
 4 M41029 SNAP RING 8  X
 5 R123178 PISTON PIN 4  X OD 35MM
 6 RE65908 BEARING 4  X (KIT (2) R113698) STD
   RE65909 BEARING AR  X (A) (KIT (2) R130578) US -0.254MM

(A) GRINDING GUIDELINES : SEE CTM104
(A) DIRECTIVES DE RECTIFICATION : VOIR CTM105
(A) HINWEISE ZUM SCHLEIFEN : SEIHE CTM106
(A) ISTRUZIONI RIGUARDO RETTIFICA : VEDERE CTM116
(A) INTRUC.REFERER.RECTIF. : VER CTM107
(A) ANVISNINGAR BETRAFF.OMSLIPNING : SE CTM108

4800-4803A POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=446
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2H14
CONNECTING ROD & PISTONS

4805
4805
4805
4805
4805
4805

CD40211A       -UN-09NOV99

0
6

ENGINE 8
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 RE505110 PISTON-LINER KIT 6  X
 2 RE66271 PISTON RING KIT 1  X PACKG (3)
 3 .................. PISTON 1 X MARKED RE505101, NSEP, ORDER RE505110
 4 .................. CYLINDER LINER 1 X A= 218MM , NSEP, ORDER RE505110
 5 AR65507 O-RING KIT 1  X PACKG (3)

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 4800-4805 
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2H15
CONNECTING ROD & PISTONS

4805 - CONTINUED
4805 - SUITE

4805 - FORTSETZUNG
4805 - SEGUITO

4805 - CONTINUACTION
4805 - FORTS

CD43201        -UN-03MAY99

0
6

ENGINE 8
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 RE500002 CONNECTING ROD 6  X (MARKED R500000)
 2 R501124 SCREW 2  X A = 61MM
 3 R123960 BUSHING 1  X
 4 M41029 SNAP RING 12  X
 5 R123178 PISTON PIN 6  X OD 35MM
 6 RE65908 BEARING 6  X (KIT (2) R113698) STD
   RE65909 BEARING AR  X (A) (KIT (2) R130578) US -0.254MM

(A) GRINDING GUIDELINES : SEE CTM104
(A) DIRECTIVES DE RECTIFICATION : VOIR CTM105
(A) HINWEISE ZUM SCHLEIFEN : SEIHE CTM106
(A) ISTRUZIONI RIGUARDO RETTIFICA : VEDERE CTM116
(A) INTRUC.REFERER.RECTIF. : VER CTM107
(A) ANVISNINGAR BETRAFF.OMSLIPNING : SE CTM108

4800-4805A POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
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2H16
CONNECTING ROD & PISTONS

4807
4807
4807
4807
4807
4807

CD40211A       -UN-09NOV99

0
6

ENGINE 8
KEY PART NO. PART NAME QTY SERIAL NO. T REMARKS

 1 RE505111 PISTON-LINER KIT 1  X
 2 RE66271 PISTON RING KIT 1  X PACKG (3)
 3 .................. PISTON 1 X MARKED RE505100, NSEP, ORDER RE505111
 4 .................. CYLINDER LINER 1 X A = 218MM, NSEP, ORDER RE505111
 5 AR65507 O-RING KIT 1  X PACKG (3)

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 4800-4807 
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2H17
CONNECTING ROD & PISTONS

4807 - CONTINUED
4807 - SUITE

4807 - FORTSETZUNG
4807 - SEGUITO

4807 - CONTINUACTION
4807 - FORTS

CD43201        -UN-03MAY99

0
6

ENGINE 8
KEY PART NO. PART NAME QTY SERIAL NO. T REMARKS

 1 RE500002 CONNECTING ROD 6  X (MARKED R500000)
 2 R501124 SCREW 2  X A = 61MM
 3 R123960 BUSHING 1  X
 4 M41029 SNAP RING 12  X
 5 R123178 PISTON PIN 6  X OD 35MM
 6 RE65908 BEARING 6  X (KIT (2) R113698) STD
   RE65909 BEARING AR  X (A) (KIT (2) R130578) US -0.254MM

(A) GRINDING GUIDELINES : SEE CTM104
(A) DIRECTIVES DE RECTIFICATION : VOIR CTM105
(A) HINWEISE ZUM SCHLEIFEN : SEIHE CTM106
(A) ISTRUZIONI RIGUARDO RETTIFICA : VEDERE CTM116
(A) INTRUC.REFERER.RECTIF. : VER CTM107
(A) ANVISNINGAR BETRAFF.OMSLIPNING : SE CTM108

4800-4807A POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=450
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2H18
CONNECTING ROD & PISTONS

4809
4809
4809
4809
4809
4809

CD40211        -UN-23MAY95

0
2

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 RE66968 PISTON-LINER KIT AR  X (ORDER RE500672)
 2 RE66271 PISTON RING KIT 1  X PACKG (3)
 3 .................. PISTON 1 X MARKED RE61467, ORD RE66968
 4 R131575 CYLINDER LINER 1  X A = 196MM
 5 AR65507 O-RING KIT 1  X PKG (3)
 6 CD15466 SHIM AR  X TK 0.05MM
   R65833 SHIM AR  X TK 0.1MM

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 4800-4809 
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2H19
CONNECTING ROD & PISTONS

4809 - CONTINUED
4809 - SUITE

4809 - FORTSETZUNG
4809 - SEGUITO

4809 - CONTINUACTION
4809 - FORTS

CD40614A       -UN-27SEP00

0
2

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 RE505454 KIT 3 -584318 X (ORDER RE501674) ASSY, INCL.KEYS 2-5
 2 .................. CONNECTING ROD 1 -584318 X MARKED R501072, NSEP, ORD RE505454
 3 R501124 SCREW 2 -584318 X A = 61MM
 4 40M1856 SNAP RING 2 -584318 X
 5 .................. PISTON PIN 1 -584318 X OD 32MM, NSEP, ORD RE505454
 6 RE27348 BEARING 3 -584318 X ID STD, (KIT (2) R83379)
   RE27349 BEARING AR -584318 X (A) ID - 0.254MM , (KIT (2) R87748)

(A) GRINDING GUIDELINES : SEE CTM125
(A) DIRECTIVES DE RECTIFICATION : VOIR CTM127
(A) HINWEISE ZUM SCHLEIFEN : SIEHE CTM129
(A) ISTRUZIONI RIGUARDO RETTIFICA : VEDERE CTM129
(A) INSTRUCCIONES REFERENTE AL RECTIFICADO : VER CTM126
(A) ANVISNINGAR BETRAFF. OMSLIPNING : SE CTM125

4800-4809A POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=452
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2H20
CONNECTING ROD & PISTONS

4809
4809
4809
4809
4809
4809

CD40211        -UN-23MAY95

0
2

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 RE500672 PISTON-LINER KIT 3  X
 2 RE66271 PISTON RING KIT 1  X PACKG (3)
 3 .................. PISTON 1 X MARKED RE500210, NSEP, ORD RE500672
 4 R131575 CYLINDER LINER 1  X A= 196MM
 5 AR65507 O-RING KIT 1  X PACKG (3)
 6 CD15466 SHIM AR  X TK 0.05MM
   R65833 SHIM AR  X TK 0.10MM

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 4800-4809B
PN=453
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2H21
CONNECTING ROD & PISTONS

4809 - CONTINUED
4809 - SUITE

4809 - FORTSETZUNG
BIELLA / CUSCINETTO

4809 - CONTINUACTION
4809 - FORTS

CD40184A       -UN-28FEB01

e

0
2

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 RE501674 CONNECTING ROD 3 584319- X (MARKED R501072) INCL. INSTRUCTIONS
 2 R501124 SCREW 2 584319- X A= 61MM
 3 .................. BUSHING 1 584319- X ORD RE508859
 4 RE508859 KIT 3 584319- X INCL. INSTRUCTIONS
 5 40M1856 SNAP RING 2 584319- X
 6 .................. PISTON PIN 1 584319- X OD 32MM, ORD RE508859
 7 RE27348 BEARING 3 584319- X ID STD, (KIT (2) R83379)
   RE27349 BEARING AR 584319- X (A) ID - 0.254MM , (KIT (2) R87748)

(A) GRINDING GUIDELINES : SEE CTM125
(A) DIRECTIVES DE RECTIFICATION : VOIR CTM127
(A) HINWEISE ZUM SCHLEIFEN : SIEHE CTM128
(A) ISTRUZIONI RIGUARDO RETTIFICA : VEDERE CTM129
(A) INSTRUCCIONES REFERENTE AL RECTIFICADO : VER CTM126
(A) ANVISNINGAR BETRAFF. OMSLIPNING : SE CTM125

4800-4809C POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
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2H22
CONNECTING ROD & PISTONS

4809
4809
4809
4809
4809
4809

CD40211A       -UN-09NOV99

0 0
4 4

ENGINE 5 5
KEY PART NO. PART NAME QTY SERIAL NO. T H REMARKS

 1 RE65969 PISTON-LINER KIT 4 -529835 X X (ORDER RE505112)
   RE505112 PISTON-LINER KIT 4 529836- X X
 2 RE66820 PISTON RING KIT 1  X X PACKG (3)
 3 .................. PISTON 1 -529835 X X MARKED RE55512, NSEP, ORD RE65969
  .................. PISTON 1 529836- X X MARKED RE505102, NSEP, ORD RE505112
 4 .................. CYLINDER LINER 1 X X A = 218MM, NSEP, ORD RE505112
 5 AR65507 O-RING KIT 1  X X PACKG (3)

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 4800-4809D
PN=455

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 665 of 1433



2H23
CONNECTING ROD & PISTONS

4809 - CONTINUED
4809 - SUITE

4809 - FORTSETZUNG
4809 - SEGUITO

4809 - CONTINUACTION
4809 - FORTS

CD41009A       -UN-20APR99

0 0
4 4

ENGINE 5 5
KEY PART NO. PART NAME QTY SERIAL NO. T H REMARKS

 1 RE50770 CONNECTING ROD 4 -553936 X X (MARKED R114081) (ORDER RE500608)
 2 R114083 SCREW 2 -553936 X X A=64 MM
 3 R114082 BUSHING 1 -553936 X X
 4 R54114 SNAP RING 8 -553936 X X
 5 R123177 PISTON PIN 4 -553936 X X OD 41MM , LGTH 72MM
 6 RE65908 BEARING 4 -553936 X X (KIT (2) R113698) STD
   RE65909 BEARING AR -553936 X X (A) (KIT (2) R130578) ID -0.254MM

(A) GRINDING GUIDELINES : SEE CTM104
(A) DIRECTIVES DE RECTIFICATION : VOIR CTM105
(A) HINWEISE ZUM SCHLEIFEN : SEIHE CTM106
(A) ISTRUZIONI RIGUARDO RETTIFICA : VEDERE CTM116
(A) INTRUC.REFERER.RECTIF. : VER CTM107
(A) ANVISNINGAR BETRAFF.OMSLIPNING : SE CTM108

4800-4809E POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=456
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2H24
CONNECTING ROD & PISTONS

4809 - CONTINUED
4809 - SUITE

4809 - FORTSETZUNG
4809 - SEGUITO

4809 - CONTINUACTION
4809 - FORTS

CD41060        -UN-20APR99

0 0
4 4

ENGINE 5 5
KEY PART NO. PART NAME QTY SERIAL NO. T H REMARKS

 1 RE500608 CONNECTING ROD 4 553937- X X (MARKED R500335)
 2 R501124 SCREW 2 553937- X X A=61 MM
 3 R114082 BUSHING 1 553937- X X
 4 R54114 SNAP RING 8 553937- X X
 5 R123177 PISTON PIN 4 553937- X X OD 41MM , LGTH 72MM
 6 RE65908 BEARING 4 553937- X X (KIT (2) R113698) STD
   RE65909 BEARING AR 553937- X X (A) (KIT (2) R130578) ID -0.254MM

(A) GRINDING GUIDELINES : SEE CTM104
(A) DIRECTIVES DE RECTIFICATION : VOIR CTM105
(A) HINWEISE ZUM SCHLEIFEN : SEIHE CTM106
(A) ISTRUZIONI RIGUARDO RETTIFICA : VEDERE CTM116
(A) INTRUC.REFERER.RECTIF. : VER CTM107
(A) ANVISNINGAR BETRAFF.OMSLIPNING : SE CTM108

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 4800-4809F
PN=457
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CONNECTING ROD & PISTONS

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

4800-4810 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=458
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2H25
CONNECTING ROD & PISTONS

4810
4810
4810
4810
4810
4810

CD40211A       -UN-09NOV99

0 0
6 6

ENGINE 8 8
KEY PART NO. PART NAME QTY SERIAL NO. T H REMARKS

 1 RE65969 PISTON-LINER KIT 6 -529835 X X (ORDER RE505112)
   RE505112 PISTON-LINER KIT 6 529836- X X
 2 RE66820 PISTON RING KIT 1  X X PACKG (3)
 3 .................. PISTON 1 -529835 X X MARKED RE55512 , NSEP , ORD RE65969
  .................. PISTON 1 529836- X X MARKED RE505102, NSEP , ORD RE505112
 4 .................. CYLINDER LINER 1 X X A = 218MM, NSEP , ORD RE505112
 5 AR65507 O-RING KIT 1  X X PACKG (3)

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 4800-4810A
PN=459
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2I1
CONNECTING ROD & PISTONS

4810 - CONTINUED
4810 - SUITE

4810 - FORTSETZUNG
4810 - SEGUITO

4810 - CONTINUACTION
4810 - FORTS

CD41009        -UN-26FEB96

0 0
6 6

ENGINE 8 8
KEY PART NO. PART NAME QTY SERIAL NO. T H REMARKS

 1 RE50770 CONNECTING ROD 6  X X (ORDER RE500608)
 2 R114083 SCREW 2  X X
 3 R114082 BUSHING 1  X X
 4 R54114 SNAP RING 12  X X
 5 R123177 PISTON PIN 6  X X OD 41MM , LGTH 72MM
 6 RE65908 BEARING 6  X X (KIT (2) R113698) STD
   RE65909 BEARING AR  X X (A) (KIT (2) R130578) ID -0.254MM

(A) GRINDING GUIDELINES : SEE CTM104
(A) DIRECTIVES DE RECTIFICATION : VOIR CTM105
(A) HINWEISE ZUM SCHLEIFEN : SEIHE CTM106
(A) ISTRUZIONI RIGUARDO RETTIFICA : VEDERE CTM116
(A) INTRUC.REFERER.RECTIF. : VER CTM107
(A) ANVISNINGAR BETRAFF.OMSLIPNING : SE CTM108

4800-4810B POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=460
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CONNECTING ROD & PISTONS

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 4800-4810C
PN=461
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2I3
VALVE ACTION MEANS

SECTIONAL INDEX
INDEX DE SECTION
GRUPPENINDEX
INDICE DELLA SEZIONE
INDICE DE SECCION
GRUPPSFORTECKNING
CDP45036       -UN-13NOV01

4901 - 2I4
4901 - 2I5
4901 - 2I6
4902 - 2I7
4903 - 2I8

4900-A02 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=462
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2I4
VALVE ACTION MEANS

4901
4901
4901
4901
4901
4901

CD37239B       -UN-08JUN99

0 0
3 3

ENGINE 9 9
KEY PART NO. PART NAME QTY SERIAL NO. D T REMARKS

 1 R54565 PLUG 2 -388770 X X
 2 DD12120 ROCKER ARM SHAFT 1 -388770 X X (ORDER RE502874)
 3 T20316 WASHER 2 -388770 X X
 4 T20314 SPRING 3 -388770 X X
 5 19H3031 CAP SCREW 4 -388770 X X 3/8" X 2-1/2", (SAE 8)
 6 R42729 WASHER 4 -388770 X X
 7 T20315 SUPPORT 4 -388770 X X (ORDER RE502861)
 8 RE31973 ROCKER ARM 8 -388770 X X
 9 T20310 PUSH ROD 8 -388770 X X LGTH 234MM
10 T20073 TAPPET 8 -388770 X X

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 4900-4901 
PN=463
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2I5
VALVE ACTION MEANS

4901 - CONTINUED
4901 - SUITE

4901 - FORTSETZUNG
4901 - SEGUITO

4901 - CONTINUACTION
4901 - FORTS

CD42793A       -UN-01SEP99

0 0
3 3

ENGINE 9 9
KEY PART NO. PART NAME QTY SERIAL NO. D T REMARKS

 1 R54565 PLUG 2 388771- X X
 2 .................. ROCKER ARM SHAFT 1 388771- X X (ORDER RE502874)
 3 T20316 WASHER 2 388771- X X
 4 T20314 SPRING 3 388771- X X
 5 R504813 SELF-LOCKING SCREW 4 388771- X X
 6 .................. SUPPORT 4 388771- X X (ORDER RE502861)
 7 RE31973 ROCKER ARM 8 388771- X X
 8 T20310 PUSH ROD 8 388771- X X LGTH 234MM
 9 T20073 TAPPET 8 388771- X X
10 RE502874 KIT AR 388771- X X

4900-4901A POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=464
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2I6
VALVE ACTION MEANS

4901
4901
4901
4901
4901
4901

CD41045        -UN-12JUN96

0 0 0
4 4 4

ENGINE 5 5 5
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 R54565 PLUG 2  X X X
 2 R123513 ROCKER ARM SHAFT 1  X X X
 3 T20316 WASHER 2  X X X
 4 T20314 SPRING 3  X X X
 5 R123271 STUD 4  X X X
 6 R42729 WASHER 4  X X X
 7 R123161 SUPPORT 4  X X X
 8 14M7148 NUT 1  X X X M10
 9 RE68695 ROCKER ARM 8  X X X
10 R107731 PUSH ROD 8  X X X
11 R123565 CAM FOLLOWER 8  X X X

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 4900-4901B
PN=465
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2I7
VALVE ACTION MEANS

4902
4902
4902
4902
4902
4902

CD41045        -UN-12JUN96

0 0 0
6 6 6

ENGINE 8 8 8
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 R54565 PLUG 2  X X X
 2 R123514 ROCKER ARM SHAFT 1  X X X
 3 T20316 WASHER 2  X X X
 4 T20314 SPRING 5  X X X
 5 R123271 STUD 6  X X X
 6 R42729 WASHER 6  X X X
 7 R123161 SUPPORT 6  X X X
 8 14M7148 NUT 1  X X X M10
 9 RE68695 ROCKER ARM 12  X X X
10 R107731 PUSH ROD 12  X X X
11 R123565 CAM FOLLOWER 12  X X X

4900-4902 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=466
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2I8
VALVE ACTION MEANS

4903
4903
4903
4903
4903
4903

CD42793A       -UN-01SEP99

0
2

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 R54565 PLUG 2  X
 2 R501532 ROCKER ARM SHAFT 1  X
 3 T20316 WASHER 2  X
 4 T20314 SPRING 2  X
 5 R501529 SELF-LOCKING SCREW 3  X
 6 R123161 SUPPORT 3  X
 7 RE31973 ROCKER ARM 6  X
 8 T20310 PUSH ROD 6  X LGTH 234MM
 9 T20073 TAPPET 6  X
10 RE502875 KIT AR  X ASSY, INCL. KEYS 1,2,5,6

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 4900-4903 
PN=467
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2I10
OIL PUMP

SECTIONAL INDEX
INDEX DE SECTION
GRUPPENINDEX
INDICE DELLA SEZIONE
INDICE DE SECCION
GRUPPSFORTECKNING
CDP45037       -UN-13NOV01

5001 - 2I11
5001 - 2I12
5001 - 2I13
5002 - 2I14

5000-A02 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=468

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 678 of 1433



2I11
OIL PUMP

5001
5001
5001
5001
5001
5001

CD42124        -UN-17MAR98

0 0 0
2 3 3

ENGINE 9 9 9
KEY PART NO. PART NAME QTY SERIAL NO. D D T REMARKS

 1 RE52020 KIT 1  X X X
 2 14H826 NUT 1  X X X 1/2"-13UNC
 3 R61871 O-RING 1  X X X
 4 R74354 O-RING 1  X X X
 5 R97185 O-RING AR  X X X
 6 R113752 OIL TUBE NA  X X X W/ COLOR MARK
 7 R115280 OIL TUBE 1  X X X APPL
 8 R75892 O-RING AR  X X X
 9 .................. SPUR GEAR NA X X X Z = 33
10 T20298 HELICAL GEAR 1  X X X Z = 33
11 R57059 CAP SCREW 1  X X X LGTH 70MM
12 12H304 LOCK WASHER 1  X X X 3/8"

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 5000-5001 
PN=469

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 679 of 1433



2I12
OIL PUMP

5001
5001
5001
5001
5001
5001

CD41805D       -UN-11MAY01

0 0 0
4 4 4

ENGINE 5 5 5
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 19M7802 SCREW 2  X X X M8 X 65, (10.9)
 2 RE504914 OIL PUMP 1  X X X ASSY, INCL KEY 5
 3 R120638 HELICAL GEAR 1  X X X Z = 30
 4 14M7066 NUT 1  X X M12
 5 R97185 O-RING 1  X X
 6 R121376 TUBE 1  X X

5000-5001A POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=470
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2I13
OIL PUMP

5001
5001
5001
5001
5001
5001

CD41805D       -UN-11MAY01

0 0 0
6 6 6

ENGINE 8 8 8
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 19M7802 SCREW 2  X X X M8 X 65, (10.9)
 2 RE502269 OIL PUMP 1  X X X ASSY, INCL KEY 5
 3 R120638 HELICAL GEAR 1  X X X Z = 30
 4 14M7066 NUT 1  X X X M12
 5 R97185 O-RING 1  X X X
 6 R121376 TUBE 1  X X X

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 5000-5001B
PN=471
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2I14
OIL PUMP

5002
5002
5002
5002
5002
5002

CD41805D       -UN-11MAY01

0
4

ENGINE 5
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 19M8987 SCREW 2  X M8 X 65, (10.9)
 2 RE504914 OIL PUMP 1  X ASSY, INCL KEY 5
 3 R120638 HELICAL GEAR 1  X Z = 30
 4 14M7066 NUT 1  X M12
 5 R97185 O-RING 1  X
 6 R121376 TUBE 1  X

5000-5002 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=472
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OIL PUMP

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 5000-5003 
PN=473
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2I16
CYLINDER HEAD & VALVES

SECTIONAL INDEX
INDEX DE SECTION
GRUPPENINDEX
INDICE DELLA SEZIONE
INDICE DE SECCION
GRUPPSFORTECKNING
CDP45038       -UN-13NOV01

5101 - 2I17
5101 - 2I18
5102 - 2I19
5102 - 2I20
5105 - 2I21
5105 - 2I22
5107 - 2I23
5107 - 2I24
5108 - 2I25
5108 - 2J1

5100-A02 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=474
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2I17
CYLINDER HEAD & VALVES

5101
5101
5101
5101
5101
5101

CD37203A       -UN-02SEP98

0 0
3 3

ENGINE 9 9
KEY PART NO. PART NAME QTY SERIAL NO. D T REMARKS

 1 R85363 CAP SCREW 18  X X 12.7MM X 112MM
 2 .................. CYLINDER HEAD 1 X MARKED R116569, ORD RE48615,T58477,
      TY9371 OR T43513, APPL
   RE48615 CYLINDER HEAD 1  X X (MARKED R111949) W/ VALVES, SOUPAPES,
      VENTIL, VALVOLA, VALVULA, VENTIL, ALSO
      ORDER T58477,TY9374 OR TY9375, APPL
 3 CD16284 CAP AR  X X OD 32.6MM
   A3910R CAP AR  X X OD 25.4MM (1")
 4 R43409 CAP AR  X X OD 43.3MM
 5 .................. VALVE SEAT INSERT AR X X ORD R106831 + R106829
 6 R104592 PIPE PLUG AR  X X 1/8"-27NPT ,
 7 R92425 ENGINE CYLINDER HEAD GASKET 1  X X
 8 T58477 PIPE PLUG AR  X 7/8"-14UNF, (ALSO ORDER TY9371 OR T43513)
      APPL
   T58477 PIPE PLUG AR  X 7/8"-14UNF, (ALSO ORDER TY9374 OR TY9375)
      APPL
 9 TY9371 SEALANT AR  X LOCTITE 271, 6ML (0.2 OZ)
   T43513 SEALANT AR  X LOCTITE 271, 50ML (1.7 OZ)
   TY9374 SEALANT AR  X LOCTITE 572/592, 6ML (0.2 OZ)
   TY9375 SEALANT AR  X LOCTITE 572/592, 50ML (1.7 OZ)

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 5100-5101 
PN=475
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2I18
CYLINDER HEAD & VALVES

5101 - CONTINUED
5101 - SUITE

5101 - FORTSETZUNG
5101 - SEGUITO

5101 - CONTINUACION
5101 - FORTS

CD37204        -UN-01JAN94

0 0
3 3

ENGINE 9 9
KEY PART NO. PART NAME QTY SERIAL NO. D T REMARKS

 1 R91889 RETAINER 16  X X OD 11.7MM
 2 RE60005 ROTATOR 8  X X
 3 R26125 SPRING 8  X X
 4 RE31617 SEAL 8  X X ID STD
 5 R106831 VALVE SEAT INSERT 4  X X OD 47.22MM, INTAKE, ADMISSION, EINLASS,
      ASPIRAZIONE, ADMISION, INSUG
 6 R98062 INTAKE VALVE 4  X X OD STD
   R97490 INTAKE VALVE AR  X X OD +0.381MM
   R97491 INTAKE VALVE AR  X X OD +0.762MM
 7 R106829 VALVE SEAT INSERT 4  X X OD 43.1MM, EXHAUST, ECHAPPEMENT, AUSLASS,
      SCARICO, ESCAPE, AVGAS
 8 R90692 EXHAUST VALVE 4  X X OD STD
   R97492 EXHAUST VALVE AR  X X OD +0.381MM
   R97493 EXHAUST VALVE AR  X X OD +0.762MM

5100-5101A POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=476
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CYLINDER HEAD & VALVES

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 5100-5101B
PN=477
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2I19
CYLINDER HEAD & VALVES

5102
5102
5102
5102
5102
5102

CD41004A       -UN-10JUN98

0 0 0
4 4 4

ENGINE 5 5 5
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 R85363 CAP SCREW 18  X X X 12.7MM X 112MM
 2 RE57234 CYLINDER HEAD 1  X X X (MARKED R121402) ASSY, INCL KEYS 3,4,5.
      HIGH SWIRL, HAUTE TURBULENCE, HOHE
      WIRBELSTROEMUNG, ALTA TURBOLENZA,
      ALTA TURBULENCIA, HOEG
      VIRVELSTROEMNING
 3 CD16284 CAP 1  X X X OD 32.6MM, REAR
   CD16607 CAP AR  X X X OD 34.3MM, REAR
   R43409 CAP 3  X X X OD 43.3MM
 4 R104592 PIPE PLUG AR  X X X 1/8"-27NPT
 5 T58477 FITTING 1  X X X 7/8"-14UNF, (ALSO ORDER TY9374 OR
      TY9375) APPL
 6 TY9374 SEALANT AR  X X X LOCTITE 592, 6ML (0.2 OZ)
   TY9375 SEALANT AR  X X X LOCTITE 592, 50ML (1.7 OZ)
 7 R116515 ENGINE CYLINDER HEAD GASKET 1  X X X

5100-5102 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=478
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2I20
CYLINDER HEAD & VALVES

5102 - CONTINUED
5102 - SUITE

5102 - FORTSETZUNG
5102 - SEGUITO

5102 - CONTINUACION
5102 - FORTS

CD37204        -UN-01JAN94

0 0 0
4 4 4

ENGINE 5 5 5
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 R91889 RETAINER 16  X X X OD 11.7MM
 2 RE60005 ROTATOR 8  X X X
 3 R26125 SPRING 8  X X X
 4 RE31617 SEAL 8  X X X ID STD
 5 R106831 VALVE SEAT INSERT 4  X X X OD 47.22MM, INTAKE, ADMISSION, EINLASS,
      ASPIRAZIONE, ADMISION, INSUG
 6 R98062 INTAKE VALVE 4  X X X OD STD
   R97490 INTAKE VALVE AR  X X X OD +0.381MM
   R97491 INTAKE VALVE AR  X X X OD +0.762MM
 7 R106829 VALVE SEAT INSERT 4  X X X OD 43.1MM, EXHAUST, ECHAPPEMENT,
      AUSLASS, SCARICO, ESCAPE, AVGAS
 8 R90692 EXHAUST VALVE 4  X X X OD STD
   R97492 EXHAUST VALVE AR  X X X OD +0.381MM
   R97493 EXHAUST VALVE AR  X X X OD +0.762MM

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 5100-5102A
PN=479
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CYLINDER HEAD & VALVES

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

5100-5102B POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=480
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2I21
CYLINDER HEAD & VALVES

5105
5105
5105
5105
5105
5105

CD40140        -UN-01DEC94

0
2

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 R85363 CAP SCREW 14  X 12.7MM X 112MM
 2 RE65214 CYLINDER HEAD 1  X MARKED R129305
 3 CD16284 CAP 2  X OD 32.6MM
 4 R97356 ENGINE CYLINDER HEAD GASKET 1  X
 5 15H584 PIPE PLUG AR  X 1/2"-14NPTF

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 5100-5105 
PN=481
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2I22
CYLINDER HEAD & VALVES

5105 - CONTINUED
5105 - SUITE

5105 - FORTSETZUNG
5105 - SEGUITO

5105 - CONTINUACION
5105 - FORTS

CD37204        -UN-01JAN94

0
2

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 R91889 RETAINER 12  X OD 11.7MM
 2 RE60005 ROTATOR 6  X
 3 R26125 SPRING 6  X
 4 RE31617 SEAL 6  X
 5 R106831 VALVE SEAT INSERT 6  X OD 47.2MM, INTAKE, ADMISSION, EINLASS,
      ASPIRAZIONE, ADMISION, INSUG
 6 R98062 INTAKE VALVE 3  X OD STD
   R97490 INTAKE VALVE AR  X OS +0.381MM
   R97491 INTAKE VALVE AR  X OS +0.762MM
 7 R106829 VALVE SEAT INSERT 3  X OD 43.1MM, EXHAUST, ECHAPPEMENT, AUSLASS,
      SCARICO, ESCAPE, AVGAS
 8 R90692 EXHAUST VALVE 3  X OD STD
   R97492 EXHAUST VALVE AR  X OS +0.381MM
   R97493 EXHAUST VALVE AR  X OS +0.762MM

5100-5105A POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=482
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2I23
CYLINDER HEAD & VALVES

5107
5107
5107
5107
5107
5107

CD41004A       -UN-10JUN98

0 0
6 6

ENGINE 8 8
KEY PART NO. PART NAME QTY SERIAL NO. T H REMARKS

 1 R85363 CAP SCREW 26  X X 12.7MM X 112MM
 2 RE57489 CYLINDER HEAD 1  X X (MARKED R121608) ASSY, INCL KEYS 3,4,5 .
      MEDIUM SWIRL
 3 CD16284 CAP 1  X X OD 32.6MM, REAR
   CD16607 CAP AR  X X OD 34.3MM, REAR
   R43409 CAP 3  X X OD 43.3MM
 4 R104592 PIPE PLUG AR  X X 1/8"-27NPT
 5 T58477 FITTING 1  X X 7/8"-14UNF, (ALSO ORDER TY9374 OR TY9375)
      APPL
 6 TY9374 SEALANT AR  X X LOCTITE 592, 6ML (0.2 OZ)
   TY9375 SEALANT AR  X X LOCTITE 592, 50ML (1.7 OZ)
 7 R116516 ENGINE CYLINDER HEAD GASKET 1  X X

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 5100-5107 
PN=483
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2I24
CYLINDER HEAD & VALVES

5107 - CONTINUED
5107 - SUITE

5107 - FORTSETZUNG
5107 - SEGUITO

5107 - CONTINUACION
5107 - FORTS

CD37204        -UN-01JAN94

0 0
6 6

ENGINE 8 8
KEY PART NO. PART NAME QTY SERIAL NO. T H REMARKS

 1 R91889 RETAINER 24  X X
 2 RE60005 ROTATOR 12  X X
 3 R26125 SPRING 12  X X
 4 RE31617 SEAL 12  X X STD
 5 R106831 VALVE SEAT INSERT 6  X X
 6 R98062 INTAKE VALVE 6  X X STD
   R97490 INTAKE VALVE AR  X X OD +0.381MM
   R97491 INTAKE VALVE AR  X X OD +0.762MM
 7 R106829 VALVE SEAT INSERT 6  X X
 8 R90692 EXHAUST VALVE 6  X X STD
   R97492 EXHAUST VALVE AR  X X OD +0.381MM
   R97493 EXHAUST VALVE AR  X X OD +0.762MM

5100-5107A POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=484
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CYLINDER HEAD & VALVES

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 5100-5107B
PN=485
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2I25
CYLINDER HEAD & VALVES

5108
5108
5108
5108
5108
5108

CD41004A       -UN-10JUN98

0
6

ENGINE 8
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 R85363 CAP SCREW 26  X 12.7MM X 112MM
 2 RE57237 CYLINDER HEAD 1  X (MARKED R121403) ASSY, INCL KEYS 3,4,5 .
      MEDIUM SWIRL
 3 CD16284 CAP 1  X OD 32.6MM, REAR
   CD16607 CAP AR  X OD 34.3MM, REAR
   R43409 CAP 3  X OD 43.3MM
 4 R104592 PIPE PLUG AR  X 1/8"-27NPT
 5 T58477 FITTING 1  X 7/8"-14UNF, (ALSO ORDER TY9374 OR TY9375)
      APPL
 6 TY9374 SEALANT AR  X LOCTITE 592, 6ML (0.2 OZ)
   TY9375 SEALANT AR  X LOCTITE 592, 50ML (1.7 OZ)
 7 R116516 ENGINE CYLINDER HEAD GASKET 1  X

5100-5108 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=486
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2J1
CYLINDER HEAD & VALVES

5108 - CONTINUED
5108 - SUITE

5108 - FORTSETZUNG
5108 - SEGUITO

5108 - CONTINUACION
5108 - FORTS

CD37204        -UN-01JAN94

0
6

ENGINE 8
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 R91889 RETAINER 24  X
 2 RE60005 ROTATOR 12  X
 3 R26125 SPRING 12  X
 4 RE31617 SEAL 12  X STD
 5 R106831 VALVE SEAT INSERT 6  X
 6 R98062 INTAKE VALVE 6  X STD
   R97490 INTAKE VALVE AR  X OD +0.381MM
   R97491 INTAKE VALVE AR  X OD +0.762MM
 7 R106829 VALVE SEAT INSERT 6  X
 8 R90692 EXHAUST VALVE 6  X STD
   R97492 EXHAUST VALVE AR  X OD +0.381MM
   R97493 EXHAUST VALVE AR  X OD +0.762MM

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 5100-5108A
PN=487
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2J3
PAINT

SECTIONAL INDEX
INDEX DE SECTION
GRUPPENINDEX
INDICE DELLA SEZIONE
INDICE DE SECCION
GRUPPSFORTECKNING
CDP45039       -UN-13NOV01

5601 - 2J4
5602 - 2J5
5603 - 2J6
5607 - 2J7

5600-A02 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=488
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2J4
PAINT

5601
5601
5601
5601
5601
5601

CD40511        -UN-17FEB95

A
ENGINE L

KEY PART NO. PART NAME QTY SERIAL NO. L REMARKS

 1 TY6519 BROWN SPRAY PAINT AR  X "INDUSTRIAL TAN"
 2 TY6520 PAINT AR  X "INDUSTRIAL TAN" 0.94L (1QT)

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 5600-5601 
PN=489
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2J5
PAINT

5602
5602
5602
5602
5602
5602

CD40511        -UN-17FEB95

A
ENGINE L

KEY PART NO. PART NAME QTY SERIAL NO. L REMARKS

 1 .................. PAINT NA X
 2 VFLK07V7467 PAINT AR  X GREEN, VERT, GRUEN, VERDE, GROEN, 0.7L
      (0.73QT)

5600-5602 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=490
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2J6
PAINT

5603
5603
5603
5603
5603
5603

CD40511        -UN-17FEB95

A
ENGINE L

KEY PART NO. PART NAME QTY SERIAL NO. L REMARKS

 1 .................. PAINT NA X
 2 VFLK7970 PAINT AR  X INDUSTRIAL YELLOW, JAUNE INDUSTRIEL,
      BAUMASCHINEN GELB, GIALLO INDUSTRIALE,
      AMARILLO INDUSTRIAL, INDUSTRIMASKIN GUL,
      0.7L (0.73QT)

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 5600-5603 
PN=491
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PAINT

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

5600-5604 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=492
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2J7
PAINT

5607
5607
5607
5607
5607
5607

CD40511        -UN-17FEB95

A
ENGINE L

KEY PART NO. PART NAME QTY SERIAL NO. L REMARKS

 1 .................. PAINT NA X
 2 VFLK7685 PAINT AR  X MATT BLACK, NOIR MAT, SCHWARZ MATT, NERO
      OPACO, NEGRO MATE, MATT SVART, 0.7L
      (0.73QT)

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 5600-5607 
PN=493
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2J9
WATER PUMP INLET

SECTIONAL INDEX
INDEX DE SECTION
GRUPPENINDEX
INDICE DELLA SEZIONE
INDICE DE SECCION
GRUPPSFORTECKNING
CDP45040       -UN-13NOV01

5701 - 2J10
5702 - 2J11
5702 - 2J12

5700-A02 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=494
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2J10
WATER PUMP INLET

5701
5701
5701
5701
5701
5701

CD41407        -UN-17FEB97

0 0
4 6

ENGINE 5 8
KEY PART NO. PART NAME QTY SERIAL NO. H H REMARKS

 1 19M7867 SCREW 2  X X M8 X 25, (10.9)
 2 R121634 ADAPTER 1  X X
 3 R89944 O-RING 1  X X

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 5700-5701 
PN=495
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2J11
WATER PUMP INLET

5702
5702
5702
5702
5702
5702

CD41018        -UN-31JAN96

0 0 0
4 4 4

ENGINE 5 5 5
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 19M7867 SCREW 1  X X X M8 X 25, (10.9)
 2 19M7802 SCREW 1  X X X M8 X 65, (10.9)
 3 R121635 ADAPTER 1  X X X
 4 R89944 O-RING 1  X X X

5700-5702 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=496
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2J12
WATER PUMP INLET

5702
5702
5702
5702
5702
5702

CD41018        -UN-31JAN96

0 0 0
6 6 6

ENGINE 8 8 8
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 19M7867 SCREW 1  X X X M8 X 25, (10.9)
 2 19M7802 SCREW 1  X X X M8 X 65, (10.9)
 3 R121635 ADAPTER 1  X X X
 4 R89944 O-RING 1  X X X

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 5700-5702A
PN=497
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2J14
OIL COOLER

SECTIONAL INDEX
INDEX DE SECTION
GRUPPENINDEX
INDICE DELLA SEZIONE
INDICE DE SECCION
GRUPPSFORTECKNING
CDP45041       -UN-13NOV01

5901 - 2J16
5901 - 2J17
5904 - 2J18
5904 - 2J19
5902 - 2J20
5902 - 2J21
5904 - 2J22
5904 - 2J23
5904 - 2J24
5904 - 2J25
5906 - 2K1

5900-A01 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=498
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2J15
OIL COOLER

SECTIONAL INDEX
INDEX DE SECTION
GRUPPENINDEX
INDICE DELLA SEZIONE
INDICE DE SECCION
GRUPPSFORTECKNING
CDP45042       -UN-13NOV01

5901 - 2J16
5901 - 2J17
5904 - 2J18
5904 - 2J19
5902 - 2J20
5902 - 2J21
5904 - 2J22
5904 - 2J23
5904 - 2J24
5904 - 2J25
5906 - 2K1

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 5900-A02
PN=499

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 709 of 1433



OIL COOLER

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

5900-A03 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=500
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2J16
OIL COOLER

5901
5901
5901
5901
5901
5901

CD41015A       -UN-10JUN98

0 0
4 4

ENGINE 5 5
KEY PART NO. PART NAME QTY SERIAL NO. T H REMARKS

 1 RE67231 SCREW 6  X X WITH SEALANT, AVEC PRODUIT D’ETANCHEITE,
      MIT DICHTMITTEL, CON MATERIALE DI
      TENUTA, CON SELLADOR, MED
      TAETNINGSMEDEL
 2 RE59296 OIL COOLER 1  X X 5 PLATES
 3 R123501 GASKET 1  X X
 4 T122075 O-RING 2  X X 29.820 X 2.616 MM
 5 R123471 HOUSING 1  X X
 6 RE46685 PLUG 1  X X M18 X 1.5
 7 51M7043 O-RING 1  X X 15.300 X 2.200 MM
 8 RE46686 PLUG 1  X X M12 X 1.5
 9 51M7040 O-RING 1  X X 9.300 X 2.200 MM

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 5900-5901 
PN=501
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2J17
OIL COOLER

5901 - CONTINUED
5901 - SUITE

5901 - FORTSETZUNG
5901 - SEGUITO

5901 - CONTINUACTION
5901 - FORTS

CD41016A       -UN-17FEB97

0 0
4 4

ENGINE 5 5
KEY PART NO. PART NAME QTY SERIAL NO. T H REMARKS

 1 19M7970 SCREW 2  X X M8 X 100, (10.9)
 2 19M7802 SCREW 2  X X M8 X 65, (10.9)
 3 RE67238 SCREW 1  X X WITH SEALANT, AVEC PRODUIT D’ETANCHEITE,
      MIT DICHTMITTEL, CON MATERIALE DI
      TENUTA, CON SELLADOR, MED
      TAETNINGSMEDEL
 4 R135177 ADAPTER 1 -624597 X X (ORDER RE508599)
 5 R501428 GASKET 1  X X
 6 R61105 O-RING 2  X X
 7 R115252 TUBE 1 -624597 X X (ORDER RE508599)

5900-5901A POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=502
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2J18
OIL COOLER

5901
5901
5901
5901
5901
5901

CD41015B       -UN-27JUL99

0 0
4 4

ENGINE 5 5
KEY PART NO. PART NAME QTY SERIAL NO. T H REMARKS

 1 RE67231 SCREW 6  X X WITH SEALANT, AVEC PRODUIT D’ETANCHEITE,
      MIT DICHTMITTEL, CON MATERIALE DI
      TENUTA, CON SELLADOR, MED
      TAETNINGSMEDEL
 2 RE59296 OIL COOLER 1  X X 5 PLATES
 3 R123501 GASKET 1  X X
 4 T122075 O-RING 2  X X 29.820 X 2.616 MM
 5 R123471 HOUSING 1  X X
 6 RE46685 PLUG 1  X X M18 X 1.5
 7 51M7043 O-RING 1  X X 15.300 X 2.200 MM
 8 RE46686 PLUG 1  X X M12 X 1.5
 9 51M7040 O-RING 1  X X 9.3X2.2MM

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 5900-5901B
PN=503
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2J19
OIL COOLER

5901 - CONTINUED
5901 - SUITE

5901 - FORTSETZUNG
5901 - SEGUITO

5901 - CONTINUACTION
5901 - FORTS

CD41462A       -UN-14MAR01

0 0
4 4

ENGINE 5 5
KEY PART NO. PART NAME QTY SERIAL NO. T H REMARKS

 1 19M7970 SCREW 2  X X M8 X 100, (10.9)
 2 19M7802 SCREW 2  X X M8 X 65, (10.9)
 3 RE67238 SCREW 1  X X WITH SEALANT, AVEC PRODUIT D’ETANCHEITE,
      MIT DICHTMITTEL, CON MATERIALE DI
      TENUTA, CON SELLADOR, MED
      TAETNINGSMEDEL
 4 RE508599 ADAPTER 1  X X ASSY, INCL. KEYS 3,5&6
 5 R501428 GASKET 1  X X
 6 R61105 O-RING 1  X X 37.694 X 3.531 MM

5900-5901C POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=504
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OIL COOLER

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 5900-5901D
PN=505
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2J20
OIL COOLER

5902
5902
5902
5902
5902
5902

CD41015A       -UN-10JUN98

0 0 0
6 6 6

ENGINE 8 8 8
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 RE67231 SCREW 6  X X X WITH SEALANT, AVEC PRODUIT
      D’ETANCHEITE, MIT DICHTMITTEL, CON
      MATERIALE DI TENUTA, CON SELLADOR,
      MED TAETNINGSMEDEL
 2 RE56690 OIL COOLER 1  X X X 7 PLATES
 3 R123501 GASKET 1  X X X
 4 T122075 O-RING 2  X X X 29.820 X 2.616 MM
 5 R123471 HOUSING 1  X X X
 6 RE46685 PLUG 1  X X X M18 X 1.5
 7 51M7043 O-RING 1  X X X 15.300 X 2.200 MM
 8 RE500565 PIPE PLUG 1  X X X M12 X 1.5

5900-5902 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=506
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2J21
OIL COOLER

5902 - CONTINUED
5902 - SUITE

5902 - FORTSETZUNG
5902 - SEGUITO

5902 - CONTINUACTION
5902 - FORTS

CD41016A       -UN-17FEB97

0 0 0
6 6 6

ENGINE 8 8 8
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 19M7970 SCREW 2  X X X M8 X 100, (10.9)
 2 19M7802 SCREW 2  X X X M8 X 65, (10.9)
 3 RE67238 SCREW 1  X X X WITH SEALANT, AVEC PRODUIT
      D’ETANCHEITE, MIT DICHTMITTEL, CON
      MATERIALE DI TENUTA, CON SELLADOR,
      MED TAETNINGSMEDEL
 4 R135177 ADAPTER 1 -624597 X X X (ORDER RE508599)
 5 R501428 GASKET 1  X X X
 6 R61105 O-RING 2  X X X 37.694 X 3.531 MM
 7 R115252 TUBE 1 -624597 X X X (ORDER RE508599)

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 5900-5902A
PN=507

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 717 of 1433



2J22
OIL COOLER

5902
5902
5902
5902
5902
5902

CD41015B       -UN-27JUL99

0 0 0
6 6 6

ENGINE 8 8 8
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 RE67231 SCREW 6  X X X WITH SEALANT, AVEC PRODUIT
      D’ETANCHEITE, MIT DICHTMITTEL, CON
      MATERIALE DI TENUTA, CON SELLADOR,
      MED TAETNINGSMEDEL
 2 RE56690 OIL COOLER 1  X X X 7 PLATES
 3 R123501 GASKET 1  X X X
 4 T122075 O-RING 2  X X X 29.820 X 2.616 MM
 5 R123471 HOUSING 1  X X X
 6 RE46685 PLUG 1  X X X M18 X 1.5
 7 51M7043 O-RING 1  X X X 15.300 X 2.200 MM
 8 RE46686 PLUG 1  X X X M12 X 1.5
 9 51M7040 O-RING 1  X X X 9.3X2.2MM

5900-5902B POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=508
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2J23
OIL COOLER

5902 - CONTINUED
5902 - SUITE

5902 - FORTSETZUNG
5902 - SEGUITO

5902 - CONTINUACTION
5902 - FORTS

CD41462A       -UN-14MAR01

0 0 0
6 6 6

ENGINE 8 8 8
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 19M7970 SCREW 2  X X X M8 X 100, (10.9)
 2 19M7802 SCREW 2  X X X M8 X 65, (10.9)
 3 RE67238 SCREW 1  X X X WITH SEALANT, AVEC PRODUIT
      D’ETANCHEITE, MIT DICHTMITTEL, CON
      MATERIALE DI TENUTA, CON SELLADOR,
      MED TAETNINGSMEDEL
 4 RE508599 ADAPTER 1  X X X ASSY, INCL. KEYS 3,5&6
 5 R501428 GASKET 1  X X X
 6 R61105 O-RING 1  X X X 37.694 X 3.531 MM

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 5900-5902C
PN=509
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2J24
OIL COOLER

5904
5904
5904
5904
5904
5904

CD41015B       -UN-27JUL99

0
4

ENGINE 5
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 RE67231 SCREW 6  X WITH SEALANT, AVEC PRODUIT D’ETANCHEITE,
      MIT DICHTMITTEL, CON MATERIALE DI TENUTA,
      CON SELLADOR, MED TAETNINGSMEDEL
 2 RE59812 OIL COOLER 1  X 3 PLATES
 3 R123501 GASKET 1  X
 4 T122075 O-RING 2  X 29.820 X 2.616 MM
 5 R123471 HOUSING 1  X
 6 RE46685 PLUG 1  X M18 X 1.5
 7 51M7043 O-RING 1  X 15.300 X 2.200 MM
 8 RE46686 PLUG 1  X M12 X 1.5
 9 51M7040 O-RING 1  X 9.3X2.2MM

5900-5904 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=510
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2J25
OIL COOLER

5904 - CONTINUED
5904 - SUITE

5904 - FORTSETZUNG
5904 - SEGUITO

5904 - CONTINUACTION
5904 - FORTS

CD41462A       -UN-14MAR01

0
4

ENGINE 5
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 19M7970 SCREW 2  X M8 X 100, (10.9)
 2 19M7802 SCREW 2  X M8 X 65, (10.9)
 3 RE67238 SCREW 1  X WITH SEALANT, AVEC PRODUIT D’ETANCHEITE,
      MIT DICHTMITTEL, CON MATERIALE DI TENUTA,
      CON SELLADOR, MED TAETNINGSMEDEL
 4 RE508599 ADAPTER 1  X ASSY, INCL. KEYS 3,5&6
 5 R501428 GASKET 1  X
 6 R61105 O-RING 1  X 37.694 X 3.531 MM

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 5900-5904A
PN=511
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2K1
OIL COOLER

5906
5906
5906
5906
5906
5906

CD37218A       -UN-17AUG95

THIS PARTS LISTING IS CONTINUED
5900-5906 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)

PN=512
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2K2
OIL COOLER

0
3

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. T REMARKS

 1 AR21837 CLAMP 8  X
 2 R83063 HOSE 2  X LGTH 2370MM, CUT TO LENGTH
 3 R99259 LINE 1  X OD 16MM
 4 R99258 LINE 1  X OD 16MM
 5 R99254 HOSE 2  X
 6 R125507 THREADED NIPPLE 1  X 13/16"-16UN X LGTH 54MM
 7 RE61767 OIL COOLER 1  X
 8 R125508 PACKING 1  X 67MM X 74.4MM X 3.6MM
 9 19H2733 CAP SCREW 1  X 3/8" X 2-3/8", (SAE 8)
10 R53524 CLAMP 1  X
11 R99257 WASHER 1  X 10 X 20 X 5 MM
12 24M7106 WASHER 1  X 10 X 18 X 2.500 MM

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 5900-5906A
PN=513
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2K4
ALTERNATOR BRACKETS

SECTIONAL INDEX
INDEX DE SECTION
GRUPPENINDEX
INDICE DELLA SEZIONE
INDICE DE SECCION
GRUPPSFORTECKNING
CDP45043       -UN-13NOV01

6211 - 2K6
6211 - 2K7
6218 - 2K8
6218 - 2K9

6200-A02 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=514
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2K5
ALTERNATOR BRACKETS

SECTIONAL INDEX
INDEX DE SECTION
GRUPPENINDEX
INDICE DELLA SEZIONE
INDICE DE SECCION
GRUPPSFORTECKNING
CDP45044       -UN-13NOV01

6211 - 2K6
6211 - 2K7
6218 - 2K8
6218 - 2K9

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 6200-A03
PN=515
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ALTERNATOR BRACKETS

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

6200-6210 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=516
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2K6
ALTERNATOR BRACKETS

6211
6211
6211
6211
6211
6211

CD43756        -UN-22FEB01

0 0 0
4 4 4

ENGINE 5 5 5
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 19M7783 SCREW 1  X X X
 2 R500333 BRACKET 1  X X X
 3 19M7785 SCREW 1  X X X
 4 19M8039 SCREW 1  X X X
 5 R501065 WASHER 1  X X X
 6 14M7298 FLANGE NUT 2  X X X
 7 R501018 BUSHING 1  X X X
 8 19M9028 SCREW 1  X X X
 9 R504526 BRACKET 1  X X X
10 R500078 SPACER 2  X X X
11 19M7868 SCREW 1  X X X
12 R500080 BRACKET 1  X X X

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 6200-6211 
PN=517
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2K7
ALTERNATOR BRACKETS

6211
6211
6211
6211
6211
6211

CD43756        -UN-22FEB01

0 0 0
6 6 6

ENGINE 8 8 8
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 19M7783 SCREW 1  X X X
 2 R500333 BRACKET 1  X X X
 3 19M7785 SCREW 1  X X X
 4 19M8039 SCREW 1  X X X
 5 R501065 WASHER 1  X X X
 6 14M7298 FLANGE NUT 2  X X X
 7 R501018 BUSHING 1  X X X
 8 19M9028 SCREW 1  X X X
 9 R504526 BRACKET 1  X X X
10 R500078 SPACER 2  X X X
11 19M7868 SCREW 1  X X X
12 R500080 BRACKET 1  X X X

6200-6211A POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=518
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ALTERNATOR BRACKETS

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 6200-6211B
PN=519
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2K8
ALTERNATOR BRACKETS

6218
6218
6218
6218
6218
6218

CD40017        -UN-20JUL95

0 0 0
2 3 3

ENGINE 9 9 9
KEY PART NO. PART NAME QTY SERIAL NO. D D T REMARKS

 1 19H1912 CAP SCREW 2  X X X 3/8" X 3-1/2"
 2 .................. WASHER NA X X X
 3 R126389 BRACKET 2  X X X
 4 R64449 BUSHING 2  X X X TK 25.4MM
 5 T20280 WASHER 1  X X X TK 9MM
 6 N10215 LOCK NUT 2  X X X 3/8"

6200-6218 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=520
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2K9
ALTERNATOR BRACKETS

6218 - CONTINUED
6218 - SUITE

6218 - FORTSETZUNG
6218 - SEGUITO

6218 - CONTINUACTION
6218 - FORTS

CD40506        -UN-17FEB95

0 0 0
2 3 3

ENGINE 9 9 9
KEY PART NO. PART NAME QTY SERIAL NO. D D T REMARKS

 1 19H3065 CAP SCREW 1  X X X 3/8" X 2", (SAE 8)
 2 12H304 LOCK WASHER 1  X X X 3/8"
 3 .................. WASHER NA X X X
 4 T32853 STRAP 1  X X X A = 104MM
 5 28H1517 WASHER 1  X X X 0.493" X 0.675" X 1/4"

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 6200-6218A
PN=521
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2K11
EXHAUST ADAPTER

SECTIONAL INDEX
INDEX DE SECTION
GRUPPENINDEX
INDICE DELLA SEZIONE
INDICE DE SECCION
GRUPPSFORTECKNING
CDP45047       -UN-14NOV01

6401 - 2K12
6410 - 2K13
6411 - 2K14
6412 - 2K15
6413 - 2K16
6417 - 2K17
6418 - 2K18

6400-A02 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=522
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2K12
EXHAUST ADAPTER

6401
6401
6401
6401
6401
6401

CD41039        -UN-01MAR96

0 0
4 6
5 8
T T

ENGINE & &
KEY PART NO. PART NAME QTY SERIAL NO. H H REMARKS

 1 19M8162 CAP SCREW 4  X X M10 X 40, (10.9)
 2 R123246 EXHAUST PIPE 1  X X
 3 14M7296 FLANGE NUT 4  X X M10, (10)
 4 R87732 ADAPTER 1  X X
 5 RE40048 CLAMP 1  X X

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 6400-6401 
PN=523
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2K13
EXHAUST ADAPTER

6410
6410
6410
6410
6410
6410

CD42754A       -UN-20SEP01

0 0 0
3 4 6

ENGINE 9 5 8
KEY PART NO. PART NAME QTY SERIAL NO. D D D REMARKS

 1 19H2633 CAP SCREW 4  X X 3/8" X 1-1/2"
 2 12H304 LOCK WASHER 4  X X 3/8"
 3 RE503300 ADAPTER 1  X X A = 60MM
 4 R502662 GASKET 1  X X
 5 14H812 NUT 4  X X 3/8"

6400-6410 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=524
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2K14
EXHAUST ADAPTER

6411
6411
6411
6411
6411
6411

CD42755        -UN-15FEB99

0
3

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. T REMARKS

 1 R502007 ADAPTER 1  X A = 88MM
 2 RE503927 CLAMP 1  X

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 6400-6411 
PN=525
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2K15
EXHAUST ADAPTER

6412
6412
6412
6412
6412
6412

CD42756        -UN-15FEB99

0
4

ENGINE 5
KEY PART NO. PART NAME QTY SERIAL NO. T REMARKS

 1 R502008 ADAPTER 1  X A = 107MM
 2 RE62310 CLAMP 1  X

6400-6412 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=526
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2K16
EXHAUST ADAPTER

6413
6413
6413
6413
6413
6413

CD42757        -UN-15FEB99

0 0 0
4 6 6

ENGINE 5 8 8
KEY PART NO. PART NAME QTY SERIAL NO. H T H REMARKS

 1 R502009 ADAPTER 1  X X X A = 107MM
 2 RE62310 CLAMP 1  X X X

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 6400-6413 
PN=527
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EXHAUST ADAPTER

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

6400-6414 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=528
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2K17
EXHAUST ADAPTER

6417
6417
6417
6417
6417
6417

CDP45046       -UN-15NOV01

0
3

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. T REMARKS

 1 19H2633 CAP SCREW 4  X 3/8" X 1-1/2"
 2 12H304 LOCK WASHER 4  X 3/8"
 3 R503407 ADAPTER 1  X A = 60MM
 4 R57270 ELBOW FITTING 1  X
 5 14H255 NUT 4  X 3/8"
 6 RE503927 CLAMP 1  X

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 6400-6417 
PN=529
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2K18
EXHAUST ADAPTER

6418
6418
6418
6418
6418
6418

CDP45045       -UN-15NOV01

0
2

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 19H2633 CAP SCREW 2  X 3/8" X 1-1/2"
 2 12H304 LOCK WASHER 2  X 3/8"
 3 RE507061 ADAPTER 1  X A = 60MM
 4 R109985 GASKET 1  X
 5 14H812 NUT 2  X 3/8"

6400-6418 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=530
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EXHAUST ADAPTER

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 6400-6419 
PN=531
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2K20
TURBOCHARGER

SECTIONAL INDEX
INDEX DE SECTION
GRUPPENINDEX
INDICE DELLA SEZIONE
INDICE DE SECCION
GRUPPSFORTECKNING
CDP45048       -UN-13NOV01

6503 - 2K21
6503 - 2K22
6522 - 2K23
6522 - 2K24
6576 - 2L1
6577 - 2L3
6577 - 2L4
6578 - 2L5
6578 - 2L6
6579 - 2L7
6579 - 2L8
6592 - 2L9
6592 - 2L10

6500-A02 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=532
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2K21
TURBOCHARGER

6503
6503
6503
6503
6503
6503

CD41622A       -UN-25NOV97

0 0
4 4

ENGINE 5 5
KEY PART NO. PART NAME QTY SERIAL NO. T H REMARKS

 1 19M7785 SCREW 4  X X M10 X 25, (10.9)
 2 RE60046 TURBOCHARGER 1  X X
 3 R123572 GASKET 1  X X
 4 .................. FLANGE NUT NA X X

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 6500-6503 
PN=533

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 743 of 1433



2K22
TURBOCHARGER

6503 - CONTINUED
6503 - SUITE

6503 - FORTSETZUNG
6503 - SEGUITO

6503 - CONTINUACION
6503 - FORTS

CD42416        -UN-04MAR98

0 0
4 4

ENGINE 5 5
KEY PART NO. PART NAME QTY SERIAL NO. T H REMARKS

 1 M87733 ADAPTER 1  X X 1/4"-18NPT X 11/16"-16UN, (ALSO ORDER
      R63548)
 2 R63548 O-RING 1  X X 9.246 X 1.778 MM
 3 RE59922 HYDRAULIC HOSE 1  X X
 4 T77613 O-RING 1  X X 9.246 X 1.778 MM
 5 38H5035 ELBOW FITTING 1  X X 90°, M16 X 1.5 X11/16"-16UN
 6 51M7042 O-RING 1  X X 13.300 X 2.200 MM
 7 R123570 GASKET 1  X X
 8 19M7866 SCREW 2  X X M8 X 20, (10.9)
 9 RE59547 OIL LINE 1  X X
10 RE65978 CLAMP 2  X X
11 R104536 HOSE 1  X X ID X LGTH 19 X 2000MM, CUT TO LENGTH,
      COUPER A LONGUEUR, ABLAENGEN, TAGLIARE
      SU MISURE, CORTAR A LONGITUD, AVSKARE
      EFTER MATT
12 RE54885 HOSE FITTING 1  X X 1/2"-14NPTF X LGTH 48MM

6500-6503A POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=534
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TURBOCHARGER

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 6500-6503B
PN=535
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2K23
TURBOCHARGER

6522
6522
6522
6522
6522
6522

CD41622A       -UN-25NOV97

0
6

ENGINE 8
KEY PART NO. PART NAME QTY SERIAL NO. T REMARKS

 1 19M8162 CAP SCREW 4  X M10 X 40, (10.9)
 2 RE60074 TURBOCHARGER 1  X
 3 R123572 GASKET 1  X
 4 14M7296 FLANGE NUT 4  X M10

6500-6522 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=536
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2K24
TURBOCHARGER

6522 - CONTINUED
6522 - SUITE

6522 - FORTSETZUNG
6522 - SEGUITO

6522 - CONTINUACION
6522 - FORTS

CD41059        -UN-25NOV97

0
6

ENGINE 8
KEY PART NO. PART NAME QTY SERIAL NO. T REMARKS

 1 M87733 ADAPTER 1  X 1/4"-18NPT X 11/16"-16UN, (ALSO ORDER
      R63548)
 2 R63548 O-RING 1  X 9.246 X 1.778 MM
 3 RE501260 OIL LINE 1  X
 4 T77613 O-RING 1  X 9.246 X 1.778 MM
 5 38H5037 ADAPTER 1  X 45° , M16 X 1.5 X 11/16"-16UN
 6 51M7042 O-RING 1  X 13.300 X 2.200 MM
 7 R123570 GASKET 1  X
 8 19M7866 SCREW 2  X M8 X 20, (10.9)
 9 RE59438 OIL LINE 1  X
10 RE65978 CLAMP 2  X
11 R120013 BULK HOSE 1  X ID X LGTH 19 X 2000MM, CUT TO LENGTH,
      COUPER A LONGUEUR, ABLAENGEN, TAGLIARE SU
      MISURE, CORTAR A LONGITUD, AVSKARE EFTER
      MATT
12 RE54885 HOSE FITTING 1  X

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 6500-6522A
PN=537
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2L1
TURBOCHARGER

6576
6576
6576
6576
6576
6576

CD35716        -UN-01JAN94

THIS PARTS LISTING IS CONTINUED
6500-6576 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)

PN=538
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2L2
TURBOCHARGER

0
3

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. T REMARKS

 1 19H1901 CAP SCREW 2  X 5/16" X 2"
 2 12M7056 LOCK WASHER 1  X 8 MM
 3 T30199 ADAPTER 1  X
 4 R97348 GASKET 1  X
 5 M43551 ELBOW FITTING 1  X 1/8"-27NPTF X 1/2"-20UNF
 6 RE23181 HYDRAULIC HOSE 1  X
 7 19H1813 CAP SCREW 1  X 5/16" X 5/8"
 8 R46414 CLAMP 1  X
 9 R92179 STRAP 1  X
10 14H785 NUT 1  X 5/16"
11 19H1648 CAP SCREW 2  X 3/8" X 3/4", (SAE 8)
12 12H304 LOCK WASHER 6  X 3/8"
13 RE25335 OIL LINE 1  X
14 R105346 GASKET 1  X
15 AT18904 CLAMP 2  X
16 R104536 HOSE 1  X ID X LGTH 19MM X 2000MM, CUT TO LENGTH
17 RE54885 HOSE FITTING 1  X 1/2"-14NPTF X LGTH 48MM
18 14H1076 NUT 4  X 3/8"
19 19H3267 CAP SCREW 4  X 3/8" X 1-5/8", (SAE 8)
20 R27346 FITTING 1  X 1/8"-27NPTF X 1/2"-20UNF
21 T19158 TEE FITTING 1  X 1/8"-27NPTF
22 RE503722 TURBOCHARGER 1  X (ALSO ORDER R123752)
23 R123572 GASKET 1  X
24 .................. ADAPTER NA X

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 6500-6576A
PN=539
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TURBOCHARGER

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

6500-6576B POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=540
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2L3
TURBOCHARGER

6577
6577
6577
6577
6577
6577

CD41622A       -UN-25NOV97

0
4

ENGINE 5
KEY PART NO. PART NAME QTY SERIAL NO. T REMARKS

 1 19M7785 SCREW 4  X M10 X 25, (10.9)
 2 RE503097 TURBOCHARGER 1  X
 3 R123572 GASKET 1  X
 4 .................. FLANGE NUT NA

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 6500-6577 
PN=541
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2L4
TURBOCHARGER

6577 - CONTINUED
6577 - SUITE

6577 - FORTSETZUNG
6577 - SEGUITO

6577 - CONTINUACION
6577 - FORTS

CD42416        -UN-04MAR98

0
4

ENGINE 5
KEY PART NO. PART NAME QTY SERIAL NO. T REMARKS

 1 M87733 ADAPTER 1  X 1/4"-18NPT X 11/16"-16UN, (ALSO ORDER
      R63548)
 2 R63548 O-RING 1  X 9.246 X 1.778 MM
 3 RE59922 HYDRAULIC HOSE 1  X
 4 T77613 O-RING 1  X 9.246 X 1.778 MM
 5 38H5035 ELBOW FITTING 1  X 90°, M16 X 1.5 X 11/16"-16UN
 6 51M7042 O-RING 1  X 13.300 X 2.200 MM
 7 R123570 GASKET 1  X
 8 19M7866 SCREW 2  X M8 X 20, (10.9)
 9 RE59547 OIL LINE 1  X
10 RE65978 CLAMP 2  X
11 R104536 HOSE 1  X ID X LGTH 19 X 2000MM, CUT TO LENGTH,
      COUPER A LONGUEUR, ABLAENGEN, TAGLIARE SU
      MISURE, CORTAR A LONGITUD, AVSKARE EFTER
      MATT
12 RE54885 HOSE FITTING 1  X 1/2"-14NPTF X LGTH 48MM

6500-6577A POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=542
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TURBOCHARGER

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 6500-6577B
PN=543
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2L5
TURBOCHARGER

6578
6578
6578
6578
6578
6578

CD41622A       -UN-25NOV97

0
6

ENGINE 8
KEY PART NO. PART NAME QTY SERIAL NO. T REMARKS

 1 19M8162 CAP SCREW 4  X M10 X 40, (10.9)
 2 RE503056 TURBOCHARGER 1  X
 3 R123572 GASKET 1  X
 4 14M7296 FLANGE NUT 4  X M10

6500-6578 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=544
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2L6
TURBOCHARGER

6578 - CONTINUED
6578 - SUITE

6578 - FORTSETZUNG
6578 - SEGUITO

6578 - CONTINUACION
6578 - FORTS

CD41059        -UN-25NOV97

0
6

ENGINE 8
KEY PART NO. PART NAME QTY SERIAL NO. T REMARKS

 1 M87733 ADAPTER 1  X 1/4"-18NPT X 11/16"-16UN, (ALSO ORDER
      R63548)
 2 R63548 O-RING 1  X 9.246 X 1.778 MM
 3 RE503208 OIL LINE 1  X
 4 T77613 O-RING 1  X 9.246 X 1.778 MM
 5 38H5154 ELBOW FITTING 1  X 45° , M16 X 1.5 X 11/16"-16UN
 6 51M7042 O-RING 1  X 13.300 X 2.200 MM
 7 R123570 GASKET 1  X
 8 19M7866 SCREW 2  X M8 X 20, (10.9)
 9 RE59438 OIL LINE 1  X
10 RE65978 CLAMP 2  X
11 R104536 HOSE 1  X ID X LGTH 19 X 2000MM, CUT TO LENGTH,
      COUPER A LONGUEUR, ABLAENGEN, TAGLIARE SU
      MISURE, CORTAR A LONGITUD, AVSKARE EFTER
      MATT
12 RE54885 HOSE FITTING 1  X

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 6500-6578A
PN=545
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TURBOCHARGER

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

6500-6578B POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=546

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 756 of 1433



2L7
TURBOCHARGER

6579
6579
6579
6579
6579
6579

CD41622A       -UN-25NOV97

0
6

ENGINE 8
KEY PART NO. PART NAME QTY SERIAL NO. H REMARKS

 1 19M8162 CAP SCREW 4  X M10 X 40, (10.9)
 2 RE502948 TURBOCHARGER 1  X
 3 R123572 GASKET 1  X
 4 14M7296 FLANGE NUT 4  X M10

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 6500-6579 
PN=547
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2L8
TURBOCHARGER

6579 - CONTINUED
6579 - SUITE

6579 - FORTSETZUNG
6579 - SEGUITO

6579 - CONTINUACION
6579 - FORTS

CD41059        -UN-25NOV97

0
6

ENGINE 8
KEY PART NO. PART NAME QTY SERIAL NO. H REMARKS

 1 M87733 ADAPTER 1  X 1/4"-18NPT X 11/16"-16UN, (ALSO ORDER
      R63548)
 2 R63548 O-RING 1  X 9.246 X 1.778 MM
 3 RE59922 HYDRAULIC HOSE 1  X
 4 T77613 O-RING 1  X 9.246 X 1.778 MM
 5 38H5154 ELBOW FITTING 1  X 45° , M16 X 1.5 X 11/16"-16UN
 6 51M7042 O-RING 1  X 13.300 X 2.200 MM
 7 R123570 GASKET 1  X
 8 19M7866 SCREW 2  X M8 X 20, (10.9)
 9 RE59438 OIL LINE 1  X
10 RE65978 CLAMP 2  X
11 R104536 HOSE 1  X ID X LGTH 19 X 2000MM, CUT TO LENGTH,
      COUPER A LONGUEUR, ABLAENGEN, TAGLIARE SU
      MISURE, CORTAR A LONGITUD, AVSKARE EFTER
      MATT
12 RE54885 HOSE FITTING 1  X

6500-6579A POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=548
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TURBOCHARGER

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 6500-6579B
PN=549
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2L9
TURBOCHARGER

6592
6592
6592
6592
6592
6592

CD41622A       -UN-25NOV97

0 0
6 6

ENGINE 8 8
KEY PART NO. PART NAME QTY SERIAL NO. T H REMARKS

 1 19M8162 CAP SCREW 4  X X M10 X 40, (10.9)
 2 RE505057 TURBOCHARGER 1  X X
 3 R123572 GASKET 1  X X
 4 14M7296 FLANGE NUT 4  X X M10

6500-6592 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=550
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2L10
TURBOCHARGER

6592 - CONTINUED
6592 - SUITE

6592 - FORTSETZUNG
6592 - SEGUITO

6592 - CONTINUACION
6592 - FORTS

CD41059        -UN-25NOV97

0 0
6 6

ENGINE 8 8
KEY PART NO. PART NAME QTY SERIAL NO. T H REMARKS

 1 M87733 ADAPTER 1  X X 1/4"-18NPT X 11/16"-16UN, (ALSO ORDER
      R63548)
 2 R63548 O-RING 1  X X 9.246 X 1.778 MM
 3 RE503208 OIL LINE 1  X X
 4 T77613 O-RING 1  X X 9.246 X 1.778 MM
 5 38H5154 ELBOW FITTING 1  X X 45° , M16 X 1.5 X 11/16"-16UN
 6 51M7042 O-RING 1  X X 13.300 X 2.200 MM
 7 R123570 GASKET 1  X X
 8 19M7866 SCREW 2  X X M8 X 20, (10.9)
 9 RE59438 OIL LINE 1  X X
10 RE65978 CLAMP 2  X X
11 R104536 HOSE 1  X X ID X LGTH 19 X 2000MM, CUT TO LENGTH,
      COUPER A LONGUEUR, ABLAENGEN, TAGLIARE
      SU MISURE, CORTAR A LONGITUD, AVSKARE
      EFTER MATT
12 RE54885 HOSE FITTING 1  X X

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 6500-6592A
PN=551
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TURBOCHARGER

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

6500-6592B POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=552
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3B12
SWITCH (WATER)

SECTIONAL INDEX
INDEX DE SECTION
GRUPPENINDEX
INDICE DELLA SEZIONE
INDICE DE SECCION
GRUPPSFORTECKNING
CDP45049       -UN-13NOV01

6608 - 3B13
6609 - 3B14
6610 - 3B15
6612 - 3B16
6612 - 3B17
6613 - 3B18
6699 - 3B19

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 6600-A01
PN=553

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 763 of 1433



3B13
SWITCH (WATER)

6608
6608
6608
6608
6608
6608

CD42762        -UN-15FEB99

0 0
3 3

ENGINE 9 9
KEY PART NO. PART NAME QTY SERIAL NO. D T REMARKS

 1 RE503882 SENSOR 1  X X 1/2"-14NPTF (12V - 24V)

6600-6608 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=554
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3B14
SWITCH (WATER)

6609
6609
6609
6609
6609
6609

CD42763        -UN-15FEB99

0 0
4 6

0 5 8
4 T T

ENGINE 5 & &
KEY PART NO. PART NAME QTY SERIAL NO. D H H REMARKS

 1 RE503883 SENSOR 1  X X X 1/2" 14NPTF (12V - 24V)
 2 51M7041 O-RING 1  X X X 11.300 X 2.200 MM

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 6600-6609 
PN=555
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3B15
SWITCH (WATER)

6610
6610
6610
6610
6610
6610

CD42763        -UN-15FEB99

0
2

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 RE503883 SENSOR 1  X 1/2" 14NPTF (12V - 24V)
 2 51M7041 O-RING 1  X 11.300 X 2.200 MM

6600-6610 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=556
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SWITCH (WATER)

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 6600-6611 
PN=557
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3B16
SWITCH (WATER)

6612
6612
6612
6612
6612
6612

CDP45002       -UN-12OCT01

0
2

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 RE504208 SENSOR 1  X M14 14NPTF (12V - 24V)
 2 51M7041 O-RING 1  X 11.300 X 2.200 MM

6600-6612 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=558
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3B17
SWITCH (WATER)

6612
6612
6612
6612
6612
6612

CDP45002       -UN-12OCT01

0 0
4 6
5 0 8
D 6 T

ENGINE & 8 &
KEY PART NO. PART NAME QTY SERIAL NO. T D H REMARKS

 1 RE504208 SENSOR 1  X X X M14 14NPTF (12V - 24V)
 2 51M7041 O-RING 1  X X X 11.300 X 2.200 MM

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 6600-6612A
PN=559
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SWITCH (WATER)

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

6600-6612B POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=560
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3B18
SWITCH (WATER)

6613
6613
6613
6613
6613
6613

CD42762        -UN-15FEB99

0 0
3 3

ENGINE 9 9
KEY PART NO. PART NAME QTY SERIAL NO. D T REMARKS

 1 RE504207 SENSOR 1  X X 1/2"-14NPTF (12V - 24V)

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 6600-6613 
PN=561
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SWITCH (WATER)

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

6600-6613A POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=562
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3B19
SWITCH (WATER)

6699
6699
6699
6699
6699
6699

CD37310        -UN-29SEP94

0 0 0
2 3 3

ENGINE 9 9 9
KEY PART NO. PART NAME QTY SERIAL NO. D D T REMARKS

 1 15H584 PIPE PLUG 1  X X X 1/2"-14NPTF

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 6600-6699 
PN=563
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3B21
TORSIONAL DAMPER

SECTIONAL INDEX
INDEX DE SECTION
GRUPPENINDEX
INDICE DELLA SEZIONE
INDICE DE SECCION
GRUPPSFORTECKNING
CDP45051       -UN-13NOV01

6801 - 3B22
6803 - 3B23

6800-A02 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=564
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3B22
TORSIONAL DAMPER

6801
6801
6801
6801
6801
6801

CDP45050       -UN-13NOV01

0 0 0
6 6 6

ENGINE 8 8 8
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 RE59355 TORTIONAL DAMPENER 1  X X X
 2 R121897 BOLT 4  X X X M10 X 50, (ALSO ORDER (4) R121897)

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 6800-6801 
PN=565
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TORSIONAL DAMPER

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

6800-6802 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=566
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3B23
TORSIONAL DAMPER

6803
6803
6803
6803
6803
6803

CD42765        -UN-15FEB99

0 0
6 6

ENGINE 8 8
KEY PART NO. PART NAME QTY SERIAL NO. T H REMARKS

 1 19M8442 SCREW 1  X X M12 X 100, (12.9)
 2 R500053 WASHER 1  X X 12.5 X 62 X 10 MM
 3 19M8943 SCREW 4  X X M10 X 50, (12.9)
 4 RE500013 TORTIONAL DAMPENER 1  X X

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 6800-6803 
PN=567
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3C2
AIR RESTRICTION INDICATOR

SECTIONAL INDEX
INDEX DE SECTION
GRUPPENINDEX
INDICE DELLA SEZIONE
INDICE DE SECCION
GRUPPSFORTECKNING
CDP45052       -UN-13NOV01

7503 - 3C3
7504 - 3C4

7500-A02 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=568
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3C3
AIR RESTRICTION INDICATOR

7503
7503
7503
7503
7503
7503

CD36589A       -UN-20JUL95

A
ENGINE L

KEY PART NO. PART NAME QTY SERIAL NO. L REMARKS

 1 AT25983 AIR RESTRICTION INDICATOR 1  X

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 7500-7503 
PN=569
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3C4
AIR RESTRICTION INDICATOR

7504
7504
7504
7504
7504
7504

CDP45090       -UN-15NOV01

0 0 0
2 3 4

ENGINE 9 9 5
KEY PART NO. PART NAME QTY SERIAL NO. D D D REMARKS

 1 AT25983 AIR RESTRICTION INDICATOR 1  X X X
 2 29H13 THREADED NIPPLE 1  X X X 1/8"
 3 15H511 PIPE BUSHING 1  X X X 1/8"

7500-7504 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=570
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3C6
PRESSURE SWITCH (OIL)

SECTIONAL INDEX
INDEX DE SECTION
GRUPPENINDEX
INDICE DELLA SEZIONE
INDICE DE SECCION
GRUPPSFORTECKNING
CDP45054       -UN-13NOV01

7622 - 3C7
7624 - 3C8
7625 - 3C9
7625 - 3C10

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 7600-A01
PN=571
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3C7
PRESSURE SWITCH (OIL)

7622
7622
7622
7622
7622
7622

CD39803        -UN-01JAN94

A
ENGINE L

KEY PART NO. PART NAME QTY SERIAL NO. L REMARKS

 1 RE503867 TOUCH SWITCH 1  X 1/8"-27NPTF (12V - 24V)

7600-7622 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=572
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PRESSURE SWITCH (OIL)

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 7600-7623 
PN=573
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3C8
PRESSURE SWITCH (OIL)

7624
7624
7624
7624
7624
7624

CDP45053       -UN-13NOV01

0
2

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 RE63583 TOUCH SWITCH 1  X 1/8"-27NPTF (12V - 24V)
 2 RE507593 ADAPTER 1  X

7600-7624 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=574
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3C9
PRESSURE SWITCH (OIL)

7625
7625
7625
7625
7625
7625

CDP45004       -UN-12OCT01

0 0
3 4
9 0 5
D 4 T

ENGINE & 5 &
KEY PART NO. PART NAME QTY SERIAL NO. T D H REMARKS

 1 RE63583 TOUCH SWITCH 1  X 1/8"-27NPTF (12V - 24V)

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 7600-7625 
PN=575

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 785 of 1433



3C10
PRESSURE SWITCH (OIL)

7625
7625
7625
7625
7625
7625

CDP45004       -UN-12OCT01

0 0 0
6 6 6

ENGINE 8 8 8
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 RE63583 TOUCH SWITCH 1  X 1/8"-27NPTF (12V - 24V)

7600-7625A POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=576
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3C12
FAN PULLEY

SECTIONAL INDEX
INDEX DE SECTION
GRUPPENINDEX
INDICE DELLA SEZIONE
INDICE DE SECCION
GRUPPSFORTECKNING
CDP45055       -UN-13NOV01

8604 - 3C13
8604 - 3C14
8605 - 3C15
8605 - 3C16
8634 - 3C17

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 8600-A01
PN=577
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3C13
FAN PULLEY

8604
8604
8604
8604
8604
8604

CD42768        -UN-15FEB99

0 0 0
4 4 4

ENGINE 5 5 5
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 19M7784 SCREW 4  X X X M10 X 20, (10.9)
 2 R128658 SHEAVE 1  X X X OD 145MM

8600-8604 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=578
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3C14
FAN PULLEY

8604
8604
8604
8604
8604
8604

CD42768        -UN-15FEB99

0 0
6 6

ENGINE 8 8
KEY PART NO. PART NAME QTY SERIAL NO. T H REMARKS

 1 19M7784 SCREW 4  X X M10 X 20, (10.9)
 2 R128658 SHEAVE 1  X X OD 145MM

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 8600-8604A
PN=579
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FAN PULLEY

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

8600-8604B POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=580
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3C15
FAN PULLEY

8605
8605
8605
8605
8605
8605

CD42768        -UN-15FEB99

0 0
4 4

ENGINE 5 5
KEY PART NO. PART NAME QTY SERIAL NO. D T REMARKS

 1 19M7784 SCREW 4  X X M10 X 20, (10.9)
 2 R128662 SHEAVE 1  X X OD 203MM

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 8600-8605 
PN=581
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3C16
FAN PULLEY

8605
8605
8605
8605
8605
8605

CD42768        -UN-15FEB99

0 0
6 6

ENGINE 8 8
KEY PART NO. PART NAME QTY SERIAL NO. D T REMARKS

 1 19M7784 SCREW 4  X X M10 X 20, (10.9)
 2 R128662 SHEAVE 1  X X OD 203MM

8600-8605A POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=582
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FAN PULLEY

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 8600-8607 
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3C17
FAN PULLEY

8634
8634
8634
8634
8634
8634

CD42768        -UN-15FEB99

0 0 0
4 4 6

ENGINE 5 5 8
KEY PART NO. PART NAME QTY SERIAL NO. T H H REMARKS

 1 19M7785 SCREW 4  X X X M10 X 25, (10.9)
 2 R503567 SHEAVE 1  X X X OD 126MM

8600-8634 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=584
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3C19
BELT TENSIONER

SECTIONAL INDEX
INDEX DE SECTION
GRUPPENINDEX
INDICE DELLA SEZIONE
INDICE DE SECCION
GRUPPSFORTECKNING
CDP45056       -UN-13NOV01

8711 - 3C20
8711 - 3C21

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 8700-A01
PN=585
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BELT TENSIONER

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

8700-8702 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=586
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3C20
BELT TENSIONER

8711
8711
8711
8711
8711
8711

CD43767        -UN-19FEB01

0 0 0
4 4 4

ENGINE 5 5 5
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 19M7807 SCREW 1  X X X M10 X 60
 2 R502079 SLEEVE 1  X X X
 3 RE505264 PULLEY 1  X X X
 4 R500320 SPACER 1  X X X

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 8700-8711 
PN=587
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3C21
BELT TENSIONER

8711
8711
8711
8711
8711
8711

CD43767        -UN-19FEB01

0 0 0
6 6 6

ENGINE 8 8 8
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 19M7807 SCREW 1  X X X M10 X 60
 2 R502079 SLEEVE 1  X X X
 3 RE505264 PULLEY 1  X X X
 4 R500320 SPACER 1  X X X

8700-8711A POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=588
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3D2
OIL FILTER/ADAPTER

SECTIONAL INDEX
INDEX DE SECTION
GRUPPENINDEX
INDICE DELLA SEZIONE
INDICE DE SECCION
GRUPPSFORTECKNING
CDP45057       -UN-13NOV01

8801 - 3D3
8801 - 3D4
8802 - 3D5
8806 - 3D6
8806 - 3D7
8806 - 3D8

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 8800-A01
PN=589
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OIL FILTER/ADAPTER

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

8800-A02 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=590
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3D3
OIL FILTER/ADAPTER

8801
8801
8801
8801
8801
8801

CD41052A       -UN-15NOV99

0 0
4 6

0 5 8
4 T T

ENGINE 5 & &
KEY PART NO. PART NAME QTY SERIAL NO. D H H REMARKS

 1 RE52242 PLUG 1  X X X M16 X 1.5, USED WITHOUT TURBOCHARGER
      OIL PRESSURE LINE, (045D)
 2 51M7042 O-RING 1  X X X USED WITHOUT TURBOCHARGER OIL PRESSURE
      LINE, (045D)
 3 RE503727 FILTER HEAD 1  X X X (MARKED R501439)
 4 R123591 THREADED NIPPLE 1  X X X
 5 RE59754 OIL FILTER 1  X X X
 6 19M7784 SCREW 2  X X X M10 X 20, (10.9)
 7 R114358 SPACER 1  X X X
 8 RE46687 FITTING 2  X X X M22 X 1.5
 9 51M7045 O-RING 1  X X X

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 8800-8801 
PN=591
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3D4
OIL FILTER/ADAPTER

8801 - CONTINUED
8801 - SUITE

8801 - FOTRSETZUNG
8801 - SEGUITO

8801 - CONTINUACTION
8801 - FORTS

CD41854        -UN-25FEB00

0 0
4 6

0 5 8
4 T T

ENGINE 5 & &
KEY PART NO. PART NAME QTY SERIAL NO. D H H REMARKS

 1 19M7802 SCREW 3  X X X M8 X 65, (10.9)
 2 RE67238 SCREW 1  X X X WITH SEALANT,
 3 19M7913 SCREW 2  X X X M8 X 90, (10.9)
 4 R501436 ADAPTER 1  X X X
 5 R56462 O-RING 2  X X X
 6 RE506816 TUBE 1  X X X LGTH 199MM
 7 RE506817 TUBE 1  X X X LGTH 199MM
 8 R123504 GASKET 1  X X X

8800-8801A POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=592
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OIL FILTER/ADAPTER

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 8800-8801B
PN=593
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3D5
OIL FILTER/ADAPTER

8802
8802
8802
8802
8802
8802

CD43903        -UN-09AUG01

c

0 0
6 6

ENGINE 8 8
KEY PART NO. PART NAME QTY SERIAL NO. D T REMARKS

 1 RE52242 PLUG NA  X X M16 X 1.5
 2 51M7042 O-RING NA  X X 13.300 X 2.200 MM
 3 RE500133 FILTER HEAD 1  X X
 4 RE506178 OIL FILTER 1  X X
 5 R116115 FITTING 2  X X M22 X 1.5
 6 51M7045 O-RING 2  X X 19.300 X 2.200 MM
 7 19M7802 SCREW 5  X X M8 X 65, (10.9)
 8 RE67238 SCREW 1  X X THREADS WITH PRE-APPLIED SEALANT, FILETS
      ENDUITS DE PRODUIT D’ETANCHEITE, MIT
      DICHTMITTEL, CON MATERIALE DI TENUTA,
      CON SELLADOR, MED TAETNINGSMEDEL
 9 R500374 GASKET 1  X X

8800-8802 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=594
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OIL FILTER/ADAPTER

MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA
MEMORANDA

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 8800-8802A
PN=595
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3D6
OIL FILTER/ADAPTER

8806
8806
8806
8806
8806
8806

CD41052        -UN-05DEC96

0
4

ENGINE 5
KEY PART NO. PART NAME QTY SERIAL NO. T REMARKS

 1 .................. FITTING NA X M16 X 1.5
 2 .................. O-RING NA X
 3 RE503727 FILTER HEAD 1  X (SUB FOR RE59906)
 4 R123591 THREADED NIPPLE 1  X
 5 RE59754 OIL FILTER 1  X
 6 19M7835 SCREW 2  X M10 X 35, (10.9)
 7 R114358 SPACER 1  X 12 X 25.400 X 12.700 MM
 8 RE46687 FITTING 2  X M22 X 1.5
 9 51M7045 O-RING 1  X 19.300 X 2.200 MM

8800-8806 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=596
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3D7
OIL FILTER/ADAPTER

8806 - CONTINUED
8806 - SUITE

8806 - FOTRSETZUNG
8801 - SEGUITO

8806 - CONTINUACTION
8806 - FORTS

CD41053A       -UN-03FEB00

0
4

ENGINE 5
KEY PART NO. PART NAME QTY SERIAL NO. T REMARKS

 1 19M7802 SCREW 3  X M8 X 65, (10.9)
 2 RE67238 SCREW 1  X WITH SEALANT,
 3 19M7913 SCREW 2  X M8 X 90, (10.9)
 4 R135916 ADAPTER 1  X
 5 R72328 O-RING 4  X
 6 R135270 TUBE 1  X
 7 R135271 TUBE 1  X
 8 R123504 GASKET 1  X

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 8800-8806A
PN=597
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3D8
OIL FILTER/ADAPTER

8806 - CONTINUED
8806 - SUITE

8806 - FOTRSETZUNG
8801 - SEGUITO

8806 - CONTINUACTION
8806 - FORTS

CD41505        -UN-03FEB00

0
4

ENGINE 5
KEY PART NO. PART NAME QTY SERIAL NO. T REMARKS

 1 19M7802 SCREW 3  X M8 X 65, (10.9)
 2 RE67238 SCREW 1  X WITH SEALANT,
 3 19M7913 SCREW 2  X M8 X 90, (10.9)
 4 R135916 ADAPTER 1  X
 5 R72328 O-RING 4  X
 6 RE502660 TUBE 1 -618894 X LGTH 195.5MM
   RE506818 TUBE 1 618895- X LGTH 199.5MM
 7 RE502661 TUBE 1 -618894 X LGTH 195.5MM
   RE506819 TUBE 1 618895- X LGTH 199.5MM
 8 R123504 GASKET 1  X

8800-8806B POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=598
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3D10
MAINTENANCE PARTS

SECTIONAL INDEX
INDEX DE SECTION
GRUPPENINDEX
INDICE DELLA SEZIONE
INDICE DE SECCION
GRUPPSFORTECKNING
CDP45058       -UN-13NOV01

9702 - 3D11
9703 - 3D12
9704 - 3D13
9705 - 3D14
9706 - 3D15
9708 - 3D17
9710 - 3D19
9712 - 3D21
9713 - 3D22
9714 - 3D23
9716 - 3E1
9718 - 3E3
9720 - 3E5
9722 - 3E7
9723 - 3E8
9724 - 3E9
9725 - 3E10
9726 - 3E11

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 9700-A01
PN=599
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3D11
MAINTENANCE PARTS

9702
9702
9702
9702
9702
9702

CD41102A       -UN-16SEP98

0 0
0 3 3

ENGINE 2 9 9
KEY PART NO. PART NAME QTY SERIAL NO. 9 D T REMARKS

 1 RE62658 KIT AR  X X X WITH INSTALLATION INSTRUCTIONS
 2 R97455 GASKET 1  X X X
 3 T20243 GASKET 1  X X X
 4 .................. IMPELLER 1 X X X CAST IRON, MARKED T30897, ORD RE62658
 5 R134742 TOOL 1  X X X NLA

9700-9702 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=600
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3D12
MAINTENANCE PARTS

9703
9703
9703
9703
9703
9703

CD37327A       -UN-20JUL95

0 0
3 3

ENGINE 9 9
KEY PART NO. PART NAME QTY SERIAL NO. D T REMARKS

 1 RE51527 KIT AR  X X INCL. INSTRUCTIONS, ANLEITUNG,
      ISTRUZIONI, INSTRUCCIONES, ANVISNINGAR
 2 19H3065 CAP SCREW 5  X X 3/8" X 2", (SAE 8)
 3 24M7106 WASHER 16  X X 10 X 18 X 2.500 MM
 4 19H2733 CAP SCREW 4  X X 3/8" X 2-3/8", (SAE 8)
 5 19H3031 CAP SCREW 2  X X 3/8" X 2-1/2", (SAE 8)
 6 19H2549 CAP SCREW 2  X X 3/8" X 1-7/8"
 7 19H1726 CAP SCREW 2  X X 3/8" X 2-1/4"
 8 19H2284 CAP SCREW 1  X X 3/8" X 7/8"
 9 AR67942 SEAL 1  X X
10 RE52977 DRAIN PLUG 1  X X M42 X 2
11 51M7049 O-RING 1  X X 38.600 X 2.900 MM
12 T23260 COVER 1  X X
13 R97352 GASKET 1  X X
14 R91692 PLUG 1  X X
15 A4827R WASHER 1  X X
16 .................. COVER 1 X X ALUMINIUM, ALLUMINIO, ALUMINIO,
      ALUMINIUM, MARKED R114217, ORD RE51527
17 R97454 GASKET 1  X X
18 51M7044 O-RING 2  X X 17.300 X 2.200 MM
19 RE38028 SENSOR 1  X X
20 R65607 TERMINAL 1  X X
21 .................. GROUND CABLE 1 X X LGTH 150MM, MF R77499
22 R77491 TERMINAL 1  X X
.. R77499 WIRE AR  X X LGTH 30.5M

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 9700-9703 
PN=601
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3D13
MAINTENANCE PARTS

9704
9704
9704
9704
9704
9704

CD42120        -UN-30JUL98

0 0 0
2 3 3

ENGINE 9 9 9
KEY PART NO. PART NAME QTY SERIAL NO. D D T REMARKS

 1 RE27352 BEARING KIT 3  X X X (KIT (2) T23314) STD
   RE27353 BEARING KIT AR  X X X (A) (KIT (2) R87750) US -0.254MM
 2 AT21139 BEARING 1  X X X (KIT (2) T23215) ID STD, REAR, ORD
      RE60350 AND RE13571
   AT21132 BEARING AR  X X X (A) (KIT (2) T23576) US -0.254MM, REAR,
      ORD RE27351 AND RE13571

(A) GRINDING GUIDELINES CTM8 OR CTM3274
(A) DIRECTIVES DE RECTIFICATION : CTM71 OU CTM3275
(A) HINWEISE ZUM SCHLEIFEN : CTM3273
(A) ISTRUZIONI RIGUARDO RETTIFICA : CTM3277
(A) INTRUC.REFERER.RECTIF. : CTM70 O CTM3276
(A) ANVISNINGAR BETRAFF.OMSLIPNING : CTM3279

9700-9704 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
PN=602
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3D14
MAINTENANCE PARTS

9705
9705
9705
9705
9705
9705

CD39161A       -UN-19MAR98

0 0 0
2 3 3

ENGINE 9 9 9
KEY PART NO. PART NAME QTY SERIAL NO. D D T REMARKS

 1 RE27352 BEARING KIT 3  X X X (KIT (2) T23214) ID STD
   RE27353 BEARING KIT AR  X X X (A) (KIT (2) R87750) US -0.254MM
 2 RE60350 KIT 1  X X X (KIT (2) R121413) ID STD
   RE27351 KIT AR  X X X (A) (KIT (2) R87749) US -0.254MM
 3 RE13571 KIT 1  X X X (KIT (4) R78598) TK STD
   AR95932 KIT AR  X X X (KIT (3) R64851) OS +0.17MM

(A) GRINDING GUIDELINES CTM8 OR CTM3274
(A) DIRECTIVES DE RECTIFICATION : CTM71 OU CTM3275
(A) HINWEISE ZUM SCHLEIFEN : CTM3273
(A) ISTRUZIONI RIGUARDO RETTIFICA : CTM3277
(A) INTRUC.REFERER.RECTIF. : CTM70 O CTM3276
(A) ANVISNINGAR BETRAFF.OMSLIPNING : CTM3279

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 9700-9705 
PN=603
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3D15
MAINTENANCE PARTS

9706
9706
9706
9706
9706
9706

L102452        -UN-01JAN94

THIS PARTS LISTING IS CONTINUED
9700-9706 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)

PN=604
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3D16
MAINTENANCE PARTS

0
2

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 RE64293 GASKET KIT 1  X (A)
 2 AR65507 O-RING KIT 3  X PACKG (3)
 3 RE64294 GASKET KIT 1  X (B)

(A) TUNE-UP (B) OVERHAUL
(A) RODAGE SOUPAPES (B) REPARATION COMPLETE DU MOTEUR
(A) VENTILEINSCHLEIFEN (B) MOTORUEBERHOLUNG
(A) RODAGGIO DELLE VALVOLE (B) RIPARAZIONE MOTORE
(A) RODAGE DE LAS VALVULAS (B) RECONSTRUCCION DEL MOTOR
(A) MOTORTRIMNING (B) MOTORRENOVERING

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 9700-9707 
PN=605
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3D17
MAINTENANCE PARTS

9708
9708
9708
9708
9708
9708

CD10410        -UN-01JAN94

THIS PARTS LISTING IS CONTINUED
9700-9708 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)

PN=606
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3D18
MAINTENANCE PARTS

0 0
3 3

ENGINE 9 9
KEY PART NO. PART NAME QTY SERIAL NO. D T REMARKS

 1 RE64290 GASKET KIT 1  X X (A)
 2 AR65507 O-RING KIT 4  X X PACKG (3)
 3 RE64291 GASKET KIT 1  X X (B) INCL KEY 2

(A) TUNE-UP (B) OVERHAUL
(A) RODAGE SOUPAPES (B) REPARATION COMPLETE DU MOTEUR
(A) VENTILEINSCHLEIFEN (B) MOTORUEBERHOLUNG
(A) RODAGGIO DELLE VALVOLE (B) RIPARAZIONE MOTORE
(A) RODAGE DE LAS VALVULAS (B) RECONSTRUCCION DEL MOTOR
(A) MOTORTRIMNING (B) MOTORRENOVERING

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 9700-9709 
PN=607
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3D19
MAINTENANCE PARTS

9710
9710
9710
9710
9710
9710

TP49293        -UN-27SEP95

THIS PARTS LISTING IS CONTINUED
9700-9710 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)

PN=608
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3D20
MAINTENANCE PARTS

0 0 0
4 4 4

ENGINE 5 5 5
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 R123542 GASKET 1  X X X
 2 R109985 GASKET 4  X X X
 3 R502814 GASKET 1  X X X
 4 R123226 GASKET 2  X X X
 5 R123345 GASKET 1  X X X
 6 R123570 GASKET 1  X X X
 7 R123575 GASKET 4  X X X
 8 R116515 GASKET 1  X X X
 9 R54638 GASKET 1  X X X
10 R81275 GASKET 1  X X X
11 R92097 GASKET 1  X X X
12 R123353 GASKET 1  X X X
13 R123352 GASKET 1  X X X APPL
14 R75892 O-RING 1  X X X
15 R97185 O-RING 1  X X X
16 R61871 O-RING 1  X X X
17 A4827R WASHER 1  X X X
18 RE44574 SEAL 1  X X X
19 RE59810 SEAL KIT 1  X X X
20 R123273 O-RING 1  X X X
21 R123417 GASKET 1  X X X
22 R136516 GASKET 1  X X X APPL
   R136515 GASKET 1  X X X
23 R123501 GASKET 1  X X X
24 R123504 GASKET 1  X X X APPL
   R500374 GASKET 1  X X X
25 R123525 GASKET 1  X X X
26 R53108 GASKET 1  X X X
27 R72328 O-RING 4  X X X
28 R89944 O-RING 1  X X X
29 R61105 O-RING 2  X X X
30 T122075 O-RING 2  X X X
31 R123502 GASKET 1  X X X
32 RE501455 GASKET KIT 1  X X X (ALSO ORDER R133893, R501459, (4)
      AR65507, R105346, R123583 AND
      DD15664) APPL

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 9700-9711 
PN=609
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3D21
MAINTENANCE PARTS

9712
9712
9712
9712
9712
9712

CD42425        -UN-11MAR98

0 0 0
4 4 4

ENGINE 5 5 5
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 R123542 GASKET 1  X X X
 2 R109985 GASKET 4  X X X
 3 R135896 GASKET 1  X X X
 4 R123226 GASKET 2  X X X
 5 R123345 GASKET 1  X X X
 6 R123570 GASKET 1  X X X
 7 R123575 O-RING 4  X X X
 8 R116515 ENGINE CYLINDER HEAD GASKET 1  X X X
 9 R54638 GASKET 1  X X X
10 R81275 GASKET 1  X X X
11 R92097 GASKET 1  X X X
12 RE66082 GASKET KIT 1  X X X (ALSO ORDER R133893, R501459, R105346,
      R123583 AND DD15664) APPL
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3D22
MAINTENANCE PARTS

9713
9713
9713
9713
9713
9713

CD41422        -UN-27JUL98

0 0 0
6 6 6

ENGINE 8 8 8
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 R123543 GASKET 1  X X X
 2 R109985 GASKET 6  X X X
 3 R135896 GASKET 1  X X X
 4 R123226 GASKET 2  X X X
 5 R123345 GASKET 1  X X X
 6 R105346 GASKET 1  X X X
 7 R123575 O-RING 6  X X X
 8 R116516 ENGINE CYLINDER HEAD GASKET 1  X X X
 9 R54638 GASKET 1  X X X
10 R81275 GASKET 1  X X X
11 R123572 GASKET 1  X X X
12 RE66083 GASKET KIT 1  X X X (ALSO ORDER DD15664)

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 9700-9713 
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3D23
MAINTENANCE PARTS

9714
9714
9714
9714
9714
9714

TP49295        -UN-28SEP95

THIS PARTS LISTING IS CONTINUED
9700-9714 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
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3D24
MAINTENANCE PARTS

0 0 0
6 6 6

ENGINE 8 8 8
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 R123543 GASKET 1  X X X
 2 R109985 GASKET 6  X X X
 3 R135896 GASKET 1  X X X
 4 R123226 GASKET 2  X X X
 5 R123345 GASKET 1  X X X
 6 R105346 GASKET 1  X X X
 7 R123575 GASKET 6  X X X
 8 R116516 GASKET 1  X X X
 9 R54638 GASKET 1  X X X
10 R81275 GASKET 1  X X X
11 R123572 GASKET 1  X X X
12 R97344 GASKET 1  X X X
13 R123502 GASKET 1  X X X
14 R75892 O-RING 1  X X X
15 R97185 O-RING 1  X X X
16 R61871 O-RING 1  X X X
17 A4827R WASHER 1  X X X
18 RE44574 SEAL 1  X X X
19 RE59810 SEAL KIT 1  X X X
20 R123273 O-RING 1  X X X
21 R123417 GASKET 1  X X X
22 R136515 GASKET 1  X X X
   R136516 GASKET 1  X X X
23 R123501 GASKET 1  X X X
24 R123504 GASKET 1  X X X
25 R123525 GASKET 1  X X X
26 R53108 GASKET 1  X X X
27 R72328 O-RING 4  X X X
28 R89944 O-RING 1  X X X
29 R61105 O-RING 2  X X X
30 T122075 O-RING 2  X X X
31 RE501456 GASKET KIT 1  X X X

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 9700-9715 
PN=613
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3E1
MAINTENANCE PARTS

9716
9716
9716
9716
9716
9716

CD40908        -UN-18NOV96

THIS PARTS LISTING IS CONTINUED
9700-9716 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
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3E2
MAINTENANCE PARTS

0
2

ENGINE 9
KEY PART NO. PART NAME QTY SERIAL NO. D REMARKS

 1 RE70898 SHORT BLOCK ASSEMBLY 1  X MARKED R129432

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 9700-9717 
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3E3
MAINTENANCE PARTS

9718
9718
9718
9718
9718
9718

CD41802A       -UN-23FEB99

THIS PARTS LISTING IS CONTINUED
9700-9718 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
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3E4
MAINTENANCE PARTS

0 0
4 4

ENGINE 5 5
KEY PART NO. PART NAME QTY SERIAL NO. T H REMARKS

 1 RE65957 SHORT BLOCK ASSEMBLY 1  X X (ALSO ORDER RE501455, RE504914 AND
      DD15664)

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 9700-9719 
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3E5
MAINTENANCE PARTS

9720
9720
9720
9720
9720
9720

CD41425        -UN-24FEB99

THIS PARTS LISTING IS CONTINUED
9700-9720 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)

PN=618
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3E6
MAINTENANCE PARTS

0 0
6 6

ENGINE 8 8
KEY PART NO. PART NAME QTY SERIAL NO. T H REMARKS

 1 .................. SHORT BLOCK ASSEMBLY 1 X X NOT YET AVAILABLE

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 9700-9721 
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3E7
MAINTENANCE PARTS

9722
9722
9722
9722
9722
9722

CD41050B       -UN-19FEB98

0 0 0
4 4 4

ENGINE 5 5 5
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 RE71240 KIT AR  X X X (ALSO ORDER R123417 AND R123226)
 2 A364R SNAP RING 1  X X X
 3 .................. IMPELLER 1 X X X MARKED R121036, ORD RE71240
 4 R123226 GASKET 1  X X X

9700-9722 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
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3E8
MAINTENANCE PARTS

9723
9723
9723
9723
9723
9723

CD41050C       -UN-14DEC00

0 0 0
6 6 6

ENGINE 8 8 8
KEY PART NO. PART NAME QTY SERIAL NO. D T H REMARKS

 1 RE70962 KIT AR  X X X (ALSO ORDER R123417 AND (2) R123226)
 2 A364R SNAP RING 1  X X X
 3 .................. IMPELLER 1 X X X MARKED R123395 , ORD RE70962
 4 R123226 GASKET AR  X X X

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 9700-9723 
PN=621
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3E9
MAINTENANCE PARTS

9724
9724
9724
9724
9724
9724

CD35696        -UN-01JAN94

A
ENGINE L

KEY PART NO. PART NAME QTY SERIAL NO. L REMARKS

 1 DD15664 LIQUID GASKET AR  X

9700-9724 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
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3E10
MAINTENANCE PARTS

9725
9725
9725
9725
9725
9725

TP6956         -UN-01JAN94

A
ENGINE L

KEY PART NO. PART NAME QTY SERIAL NO. L REMARKS

 1 EPH76215-005 COOL-GARD AR  X 5L
   EPH76215-025 COOL-GARD AR  X 25L
   EPH76215-050 COOL-GARD AR  X 50L
   EPH76215-200 COOL-GARD AR  X 200L

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 9700-9725 
PN=623
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3E11
MAINTENANCE PARTS

9726
9726
9726
9726
9726
9726

CD39055        -UN-01JAN94

A
ENGINE L

KEY PART NO. PART NAME QTY SERIAL NO. L REMARKS

 1 TY6333 GREASE 1  X 397 GRS, USE WITH R119874

9700-9726 POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01)
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1L13
POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED

NUMERICAL INDEX

PART NO. GRID KEY PAGE PART NO. GRID KEY PAGE PART NO. GRID KEY PAGE
AR21837     AT21535     DD15078     1I7 2E16 2H48 2 1 2100 - 2129  4000 - 4004  4700 - 4710A 
AR21837     AT22919     DD15664     2E9 2D16 1C136 4 6 3900 - 3909  3600 - 3601  1400 - 1433  
AR21837     AT22919     DD15664     2K2 2D16 1C141 7 6 5900 - 5906A 3600 - 3601  1400 - 1433A 
AR21842     AT22919     DD15664     1G9 2D22 2D181 4 3 1800 - 1805B 3600 - 3602  3600 - 3601B 
AR21842     AT22919     DD15664     1G15 2D22 2D201 7 3 1800 - 1812A 3600 - 3602  3600 - 3601D 
AR21842     AT24252     DD15664     1G17 2F22 3D201 3 32 1800 - 1813B 4400 - 4499C 9700 - 9711  
AR21842     AT24834     DD15664     1H4 1J6 3D211 2 12 1800 - 1832A 2500 - 2508  9700 - 9712  
AR21842     AT24834     DD15664     1H6 1J9 3D221 2 12 1800 - 1833B 2500 - 2531  9700 - 9713  
AR48871     AT25242     DD15664     1J13 1G5 3E42 1 1 2500 - 2546  1800 - 1802A 9700 - 9719  
AR50411     AT25242     DD15664     1J16 1G7 3E92 1 1 2600 - 2601  1800 - 1804A 9700 - 9724  
AR50411     AT25242     EPH76215-0051J17 1G9 3E102 5 1 2600 - 2602  1800 - 1805B 9700 - 9725  
AR65294     AT25242     EPH76215-0251F16 1G13 3E107 1 1 1700 - 1706  1800 - 1811B 9700 - 9725  
AR65294     AT25242     EPH76215-0501F20 1G15 3E105 5 1 1700 - 1735  1800 - 1812A 9700 - 9725  
AR65294     AT25242     EPH76215-2001F21 1G17 3E107 5 1 1700 - 1740  1800 - 1813B 9700 - 9725  
AR65294     AT25242     E1343FN     1F22 1G24 1I177 1 4 1700 - 1748  1800 - 1818A 2300 - 2312  
AR65294     AT25242     E1343FN     1J21 1H2 1I1828 1 4 2700 - 2704A 1800 - 1822A 2300 - 2312A 
AR65294     AT25242     H1058R      1J23 1H4 2F2121 5 2 2700 - 2710A 1800 - 1832A 4400 - 4499B 
AR65294     AT25242     H23125      1J25 1H6 1B1317 5 1 2700 - 2711B 1800 - 1833B 1100 - 1101  
AR65294     AT25983     H23125      1K2 3C3 1B1428 1 1 2700 - 2712A 7500 - 7503  1100 - 1102  
AR65294     AT25983     H35244      1K4 3C4 1C819 1 5 2700 - 2713B 7500 - 7504  1300 - 1317  
AR65294     AT31819     H35244      1K6 1J4 2G2518 4 15 2700 - 2714A 2500 - 2501  4700 - 4708  
AR65294     AT31819     H35244      1K8 1J5 2H314 2 15 2700 - 2715B 2500 - 2507  4700 - 4710  
AR65507     AT31819     L30291      2H8 1J10 1H245 2 10 4800 - 4801  2500 - 2533  2000 - 2034  
AR65507     AT31819     L39334      2H10 1J11 2B135 2 2 4800 - 4802  2500 - 2534  3000 - 3008  
AR65507     AT32333     L39334      2H12 1E10 2B155 7 3 4800 - 4803  1600 - 1603  3000 - 3009  
AR65507     AT32333     L39334      2H14 1E14 2B175 7 3 4800 - 4805  1600 - 1620  3000 - 3016  
AR65507     AT32333     L39334      2H16 1E15 2B195 7 3 4800 - 4807  1600 - 1635  3000 - 3025  
AR65507     AT32333     L39334      2H18 1E16 2B215 7 3 4800 - 4809  1600 - 1641  3000 - 3026  
AR65507     AT32333     M1746T      2H20 1E16 2F215 10 1 4800 - 4809B 1600 - 1641  4400 - 4499B 
AR65507     AT32333     M41029      2H22 1E18 2H95 7 4 4800 - 4809D 1600 - 1645  4800 - 4801A 
AR65507     A120R       M41029      2H25 2G10 2H115 2 4 4800 - 4810A 4600 - 4601B 4800 - 4802A 
AR65507     A120R       M41029      3D16 2G12 2H132 8 4 9700 - 9707  4600 - 4603A 4800 - 4803A 
AR65507     A120R       M41029      3D18 2G16 2H152 2 4 9700 - 9709  4600 - 4603E 4800 - 4805A 
AR65507     A120R       M41029      3D20 2G22 2H1732 5 4 9700 - 9711  4700 - 4701  4800 - 4807A 
AR67942     A120R       M43551      2F19 2G24 2L216 5 5 4400 - 4499  4700 - 4703  6500 - 6576A 
AR67942     A120R       M87733      2F20 2G25 2K229 13 1 4400 - 4499A 4700 - 4708  6500 - 6503A 
AR67942     A22698      M87733      2G25 2D6 2K242 16 1 4700 - 4708  3500 - 3567  6500 - 6522A 
AR67942     A22698      M87733      2H1 2D16 2L42 9 1 4700 - 4708A 3600 - 3601  6500 - 6577A 
AR67942     A22698      M87733      2H3 2D22 2L62 9 1 4700 - 4710  3600 - 3602  6500 - 6578A 
AR67942     A364R       M87733      2H4 2F13 2L82 2 1 4700 - 4710A 4400 - 4401B 6500 - 6579A 
AR67942     A364R       M87733      3D12 2F17 2L109 2 1 9700 - 9703  4400 - 4403B 6500 - 6592A 
AR81788     A364R       N10010      2H4 3E7 1J219 2 21 4700 - 4710A 9700 - 9722  2700 - 2704A 
AR89839     A364R       N10010      1E25 3E8 1K24 2 21 1600 - 1699  9700 - 9723  2700 - 2712A 
AR89852     A3910R      N10010      1F1 2I17 1K45 3 13 1600 - 1699A 5100 - 5101  2700 - 2713B 
AR91660     A4827R      N10010      2D17 2F11 1K63 14 11 3600 - 3601A 4400 - 4401  2700 - 2714A 
AR91660     A4827R      N10215      2D23 2F15 1K173 14 4 3600 - 3602A 4400 - 4403  2800 - 2825  
AR95932     A4827R      N10215      2H5 2F19 1K183 12 4 4700 - 4710B 4400 - 4499  2800 - 2826  
AR95932     A4827R      N10215      3D14 2F20 2D63 15 5 9700 - 9705  4400 - 4499A 3500 - 3567  
AR98090     A4827R      N10215      1J7 3D12 2K82 15 6 2500 - 2510  9700 - 9703  6200 - 6218  
AR98090     A4827R      PE71011292  1J12 3D20 1G52 17 7 2500 - 2545  9700 - 9711  1800 - 1802A 
AT13740     A4827R      PE71011292  2G10 3D24 1G724 17 7 4600 - 4601B 9700 - 9715  1800 - 1804A 
AT13740     B153R       RE13571     2G12 2G10 2G2541 9 11 4600 - 4603A 4600 - 4601B 4700 - 4708  
AT13740     B153R       RE13571     2G16 2G12 2H125 9 10 4600 - 4603E 4600 - 4603A 4700 - 4708A 
AT13740     B153R       RE13571     2G18 2G16 2H333 9 11 4600 - 4607B 4600 - 4603E 4700 - 4710  
AT18904     CD15466     RE13571     1K21 2H10 2H43 6 10 2900 - 2902  4800 - 4802  4700 - 4710A 
AT18904     CD15466     RE13571     2L2 2H18 2H515 6 3 6500 - 6576A 4800 - 4809  4700 - 4710B 
AT21110     CD15466     RE13571     2H4 2H20 3D148 6 3 4700 - 4710A 4800 - 4809B 9700 - 9705  
AT21124     CD16284     RE19282     2H4 2I17 2H1011 3 3 4700 - 4710A 5100 - 5101  4800 - 4802  
AT21132     CD16284     RE19797     3D13 2I19 1E252 3 6 9700 - 9704  5100 - 5102  1600 - 1699  
AT21139     CD16284     RE19797     2H2 2I21 1F12 3 8 4700 - 4708B 5100 - 5105  1600 - 1699A 
AT21139     CD16284     RE19797     3D13 2I23 1F22 3 8 9700 - 9704  5100 - 5107  1600 - 1699B 
AT21140     CD16284     RE19797     2H2 2I25 1F31 3 5 4700 - 4708B 5100 - 5108  1600 - 1699C 
AT21191     CD16607     RE19797     2D16 2I19 1F44 3 5 3600 - 3601  5100 - 5102  1600 - 1699D 
AT21191     CD16607     RE19797     2D16 2I23 1F56 3 7 3600 - 3601  5100 - 5107  1600 - 1699E 
AT21191     CD16607     RE19797     2D22 2I25 1F64 3 7 3600 - 3602  5100 - 5108  1600 - 1699F 
AT21191     DD12120     RE19799     2D22 2I4 1F16 2 9 3600 - 3602  4900 - 4901  1600 - 1699A 
AT21535     DD15070     RE19799     2E15 2H1 1F22 1 7 4000 - 4003  4700 - 4708A 1600 - 1699B 

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 9995-1
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1L14
POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED

NUMERICAL INDEX - CONTINUED

PART NO. GRID KEY PAGE PART NO. GRID KEY PAGE PART NO. GRID KEY PAGE
RE19799     RE38009     RE48615     1F3 2E6 2I177 1 2 1600 - 1699C 3700 - 3710  5100 - 5101  
RE19799     RE38028     RE48786     1F4 2F20 1F87 19 1 1600 - 1699D 4400 - 4499A 1600 - 1699H 
RE19799     RE38028     RE48786     1F5 3D12 1F99 19 1 1600 - 1699E 9700 - 9703  1600 - 1699J 
RE19799     RE40048     RE500002    1F6 2K12 2H99 5 1 1600 - 1699F 6400 - 6401  4800 - 4801A 
RE19800     RE40172     RE500002    1F5 1G19 2H1310 5 1 1600 - 1699E 1800 - 1815B 4800 - 4803A 
RE19800     RE40172     RE500002    1F6 1G22 2H1510 5 1 1600 - 1699F 1800 - 1817B 4800 - 4805A 
RE20898     RE40473     RE500002    1E25 1H12 2H171 9 1 1600 - 1699  1900 - 1910A 4800 - 4807A 
RE20899     RE41931     RE500005    1E25 1G5 1B132 5 6 1600 - 1699  1800 - 1802A 1100 - 1101  
RE20900     RE41931     RE500005    1E25 1G7 1B143 5 6 1600 - 1699  1800 - 1804A 1100 - 1102  
RE20901     RE41931     RE500013    1E25 1G13 3B235 5 4 1600 - 1699  1800 - 1811B 6800 - 6803  
RE21076     RE41931     RE500016    2H11 1G24 2G241 5 3 4800 - 4802A 1800 - 1818A 4700 - 4703  
RE22678     RE41931     RE500066    2H10 1H2 2C111 5 2 4800 - 4802  1800 - 1822A 3100 - 3114A 
RE23181     RE41939     RE500066    2L2 1E17 2C136 1 2 6500 - 6576A 1600 - 1644  3100 - 3114C 
RE24458     RE42138     RE500066    2H10 1J16 2C191 1 2 4800 - 4802  2600 - 2601  3100 - 3119A 
RE25335     RE42140     RE500066    2L2 1J17 2C2113 1 2 6500 - 6576A 2600 - 2602  3100 - 3121A 
RE25933     RE42733     RE500068    1F2 2H11 2C115 1 1 1600 - 1699B 4800 - 4802A 3100 - 3114A 
RE26286     RE42762     RE500068    2D10 1B15 2C131 3 1 3500 - 3596  1100 - 1103  3100 - 3114C 
RE26286     RE42762     RE500068    2D10 1B16 2C197 3 1 3500 - 3596  1100 - 1104  3100 - 3119A 
RE27348     RE43284     RE500068    2G25 1F1 2C219 1 1 4700 - 4708  1600 - 1699A 3100 - 3121A 
RE27348     RE43284     RE500133    2H3 1F2 3D59 1 3 4700 - 4710  1600 - 1699B 8800 - 8802  
RE27348     RE43285     RE500160    2H11 1F1 2D107 2 1 4800 - 4802A 1600 - 1699A 3500 - 3596  
RE27348     RE43285     RE500168    2H19 1F2 2E176 2 1 4800 - 4809A 1600 - 1699B 4000 - 4017  
RE27348     RE43286     RE500210    2H21 1F1 2H207 3 3 4800 - 4809C 1600 - 1699A 4800 - 4809B 
RE27349     RE43286     RE500398    2H1 1F2 1C1811 3 2 4700 - 4708A 1600 - 1699B 1500 - 1503  
RE27349     RE43287     RE500398    2H11 1F1 1C197 4 2 4800 - 4802A 1600 - 1699A 1500 - 1503A 
RE27349     RE43287     RE500398    2H19 1F2 1C206 4 2 4800 - 4809A 1600 - 1699B 1500 - 1505  
RE27349     RE44188     RE500565    2H21 1B15 2D37 1 8 4800 - 4809C 1100 - 1103  3500 - 3515  
RE27351     RE44205     RE500565    2H1 1B16 2D49 1 8 4700 - 4708A 1100 - 1104  3500 - 3517  
RE27351     RE44574     RE500565    2H5 1C11 2D52 8 4 4700 - 4710B 1400 - 1418  3500 - 3561  
RE27351     RE44574     RE500565    3D14 1C12 2D72 9 8 9700 - 9705  1400 - 1421  3500 - 3586  
RE27352     RE44574     RE500565    2G25 1C13 2D88 8 8 4700 - 4708  1400 - 1433  3500 - 3591  
RE27352     RE44574     RE500565    2H3 1C14 2D108 8 1 4700 - 4710  1400 - 1433A 3500 - 3596  
RE27352     RE44574     RE500565    2H5 2G22 2D101 3 8 4700 - 4710B 4700 - 4701  3500 - 3596  
RE27352     RE44574     RE500565    3D13 2G23 2J201 6 8 9700 - 9704  4700 - 4702  5900 - 5902  
RE27352     RE44574     RE500608    3D14 2G24 2H231 3 1 9700 - 9705  4700 - 4703  4800 - 4809E 
RE27353     RE44574     RE500608    2H1 2G25 2H248 12 1 4700 - 4708A 4700 - 4708  4800 - 4809F 
RE27353     RE44574     RE500608    2H5 2H1 2I11 12 1 4700 - 4710B 4700 - 4708A 4800 - 4810B 
RE27353     RE44574     RE500611    3D13 2H3 1H171 12 5 9700 - 9704  4700 - 4710  1900 - 1950C 
RE27353     RE44574     RE500672    3D14 2H4 2H181 12 1 9700 - 9705  4700 - 4710A 4800 - 4809  
RE31617     RE44574     RE500672    2I18 3D20 2H204 18 1 5100 - 5101A 9700 - 9711  4800 - 4809B 
RE31617     RE44574     RE500721    2I20 3D24 2B204 18 1 5100 - 5102A 9700 - 9715  3000 - 3025A 
RE31617     RE46684     RE500721    2I22 1I4 2B224 3 1 5100 - 5105A 2100 - 2109A 3000 - 3026A 
RE31617     RE46684     RE500722    2I24 1I4 2B204 6 3 5100 - 5107A 2100 - 2109A 3000 - 3025A 
RE31617     RE46684     RE500722    2J1 1I5 2B224 3 3 5100 - 5108A 2100 - 2109B 3000 - 3026A 
RE31855     RE46684     RE500733    1F12 1I5 2B131 6 4 1600 - 1699M 2100 - 2109B 3000 - 3008  
RE31973     RE46684     RE500734    2I4 1I7 2F168 3 3 4900 - 4901  2100 - 2129  4400 - 4403A 
RE31973     RE46684     RE500737    2I5 1I7 2F127 11 3 4900 - 4901A 2100 - 2129  4400 - 4401A 
RE31973     RE46685     RE501214    2I8 2F12 2E67 5 7 4900 - 4903  4400 - 4401A 3700 - 3710  
RE32140     RE46685     RE501260    1B15 2F16 2K244 5 3 1100 - 1103  4400 - 4403A 6500 - 6522A 
RE32140     RE46685     RE501455    1B16 2J16 3D204 6 32 1100 - 1104  5900 - 5901  9700 - 9711  
RE33876     RE46685     RE501455    1G9 2J18 3E44 6 1 1800 - 1805B 5900 - 5901B 9700 - 9719  
RE33876     RE46685     RE501456    1G15 2J20 3D244 6 31 1800 - 1812A 5900 - 5902  9700 - 9715  
RE33876     RE46685     RE501634    1G17 2J22 2C144 6 1 1800 - 1813B 5900 - 5902B 3100 - 3115  
RE33876     RE46685     RE501634    1H4 2J24 2C164 6 1 1800 - 1832A 5900 - 5904  3100 - 3115B 
RE33876     RE46686     RE501674    1H6 2J16 2H194 8 1 1800 - 1833B 5900 - 5901  4800 - 4809A 
RE33880     RE46686     RE501674    1G19 2J18 2H211 8 1 1800 - 1815B 5900 - 5901B 4800 - 4809C 
RE33880     RE46686     RE501768    1G22 2J22 2B141 8 1 1800 - 1817B 5900 - 5902B 3000 - 3008A 
RE33881     RE46686     RE501893    1G19 2J24 1F164 8 2 1800 - 1815B 5900 - 5904  1700 - 1706  
RE33881     RE46687     RE501893    1G22 3D3 1F214 8 2 1800 - 1817B 8800 - 8801  1700 - 1740  
RE35507     RE46687     RE501893    1G5 3D6 1F224 8 2 1800 - 1802A 8800 - 8806  1700 - 1748  
RE35507     RE46784     RE501938    1G7 1F20 2F114 3 21 1800 - 1804A 1700 - 1735  4400 - 4401  
RE35507     RE47134     RE501938    1G13 1E10 2F154 1 21 1800 - 1811B 1600 - 1603  4400 - 4403  
RE35507     RE47176     RE502019    1G24 1E14 1D54 1 1 1800 - 1818A 1600 - 1620  1600 - 16EN  
RE35507     RE47519     RE502079    1H2 1J8 2E214 3 1 1800 - 1822A 2500 - 2512  4300 - 4302  
RE36935     RE48154     RE502079    1F7 1E10 2E221 1 1 1600 - 1699G 1600 - 1603  4300 - 4303  
RE36939     RE48155     RE502095    1F7 1E14 1C211 1 2 1600 - 1699G 1600 - 1620  1500 - 1551  
RE38009     RE48368     RE502269    2E4 2H10 2I131 3 2 3700 - 3704  4800 - 4802  5000 - 5001B 
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1L15
POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED

NUMERICAL INDEX - CONTINUED

PART NO. GRID KEY PAGE PART NO. GRID KEY PAGE PART NO. GRID KEY PAGE
RE502422    RE503727    RE505111    2G10 3D6 2H164 3 1 4600 - 4601B 8800 - 8806  4800 - 4807  
RE502422    RE503729    RE505112    2G12 1E8 2H2226 1 1 4600 - 4603A 1600 - 16RB  4800 - 4809D 
RE502422    RE503735    RE505112    2G16 1D15 2H254 1 1 4600 - 4603E 1600 - 16LZ  4800 - 4810A 
RE502446    RE503736    RE505264    2G4 1E2 3C201 1 3 4500 - 4501A 1600 - 16MV  8700 - 8711  
RE502447    RE503737    RE505264    2G4 1D17 3C211 1 3 4500 - 4501A 1600 - 16MB  8700 - 8711A 
RE502448    RE503740    RE505454    2G5 1E4 2H191 1 1 4500 - 4502  1600 - 16MX  4800 - 4809A 
RE502449    RE503742    RE505521    2G5 1D19 1G91 1 17 4500 - 4502  1600 - 16MG  1800 - 1805B 
RE502513    RE503744    RE505521    2E5 1D21 1G153 1 17 3700 - 3707  1600 - 16MJ  1800 - 1812A 
RE502657    RE503746    RE505521    2F2 1D23 1G171 1 17 4300 - 4312  1600 - 16ML  1800 - 1813B 
RE502657    RE503770    RE505521    2F3 1J25 1H41 4 17 4300 - 4312A 2700 - 2711B 1800 - 1832A 
RE502660    RE503770    RE505521    3D8 1K8 1H66 4 17 8800 - 8806B 2700 - 2715B 1800 - 1833B 
RE502661    RE503771    RE505615    3D8 1J25 1K67 3 3 8800 - 8806B 2700 - 2711B 2700 - 2714A 
RE502668    RE503771    RE505616    2E25 1K8 1K61 3 4 4300 - 4311  2700 - 2715B 2700 - 2714A 
RE502668    RE503773    RE505617    2F1 1G11 1K41 4 3 4300 - 4311A 1800 - 1811  2700 - 2713B 
RE502711    RE503773    RE505618    1D6 1G25 1K41 4 4 1600 - 16GB  1800 - 1820  2700 - 2713B 
RE502861    RE503815    RE505636    2I4 2C8 1F237 6 2 4900 - 4901  3100 - 3106  1700 - 1760  
RE502861    RE503834    RE505650    2I5 1D13 1G36 1 7 4900 - 4901A 1600 - 16LX  1800 - 1801  
RE502874    RE503836    RE505650    2I4 1D14 1G192 1 12 4900 - 4901  1600 - 16LY  1800 - 1815B 
RE502874    RE503852    RE505650    2I5 1G3 1G222 2 12 4900 - 4901A 1800 - 1801  1800 - 1817B 
RE502874    RE503867    RE505651    2I5 3C7 1G310 1 6 4900 - 4901A 7600 - 7622  1800 - 1801  
RE502875    RE503875    RE505651    2I8 1G3 1G1010 3 4 4900 - 4903  1800 - 1801  1800 - 1810  
RE502903    RE503882    RE505651    1F15 3B13 1G116 1 2 1700 - 1705  6600 - 6608  1800 - 1811  
RE502903    RE503883    RE505651    1F16 3B14 1G196 1 11 1700 - 1706  6600 - 6609  1800 - 1815B 
RE502903    RE503883    RE505651    1F21 3B15 1G206 1 1 1700 - 1740  6600 - 6610  1800 - 1816  
RE502903    RE503927    RE505651    1F22 2K14 1G226 2 11 1700 - 1748  6400 - 6411  1800 - 1817B 
RE502903    RE503927    RE505651    1F23 2K17 1G256 6 2 1700 - 1760  6400 - 6417  1800 - 1820  
RE502903    RE504009    RE505665    1F24 2B23 1J216 4 29 1700 - 1762  3000 - 3052  2700 - 2704A 
RE502948    RE504009    RE505665    2L7 2B25 1K22 4 29 6500 - 6579  3000 - 3052B 2700 - 2712A 
RE503049    RE504073    RE505666    1D9 1G20 1J211 2 30 1600 - 16GS  1800 - 1816  2700 - 2704A 
RE503051    RE504207    RE505666    1D10 3B18 1K21 1 30 1600 - 16GT  6600 - 6613  2700 - 2712A 
RE503056    RE504208    RE505798    2L5 3B16 1G102 1 2 6500 - 6578  6600 - 6612  1800 - 1810  
RE503073    RE504208    RE505798    2B16 3B17 1G111 1 1 3000 - 3009A 6600 - 6612A 1800 - 1811  
RE503073    RE504533    RE505798    2B24 1J21 1G251 5 1 3000 - 3052A 2700 - 2704A 1800 - 1820  
RE503073    RE504533    RE505799    2C1 1K2 1G31 5 1 3000 - 3052C 2700 - 2712A 1800 - 1801  
RE503073    RE504533    RE505848    2C3 1K4 1G201 15 3 3000 - 3054A 2700 - 2713B 1800 - 1816  
RE503073    RE504533    RE505926    2C5 1K6 1E241 5 1 3000 - 3054C 2700 - 2714A 1600 - 1683  
RE503093    RE504648    RE505927    2B15 1J21 1E114 4 1 3000 - 3009  2700 - 2704A 1600 - 1606  
RE503097    RE504648    RE505929    2L3 1K2 1E122 4 1 6500 - 6577  2700 - 2712A 1600 - 1613  
RE503101    RE504649    RE505960    1H9 1J21 1E229 3 1 1900 - 1908  2700 - 2704A 1600 - 1678  
RE503101    RE504649    RE506072    1H11 1K2 1F48 3 8 1900 - 1910  2700 - 2712A 1600 - 1699D 
RE503101    RE504693    RE506072    1H13 1E9 1F68 1 11 1900 - 1949A 1600 - 16RC  1600 - 1699F 
RE503101    RE504849    RE506130    1H15 1G19 1E208 3 1 1900 - 1950A 1800 - 1815B 1600 - 1673  
RE503118    RE504849    RE506131    2B19 1G22 1E214 3 1 3000 - 3025  1800 - 1817B 1600 - 1674  
RE503119    RE504850    RE506178    2B21 1G19 3D54 6 4 3000 - 3026  1800 - 1815B 8800 - 8802  
RE503119    RE504850    RE50618     2C2 1G22 2G224 6 3 3000 - 3054  1800 - 1817B 4700 - 4701  
RE503119    RE504882    RE506196    2C4 1J23 2C144 15 1 3000 - 3054B 2700 - 2710A 3100 - 3115  
RE503208    RE504883    RE506196    2L6 1J25 2C143 11 7 6500 - 6578A 2700 - 2711B 3100 - 3115  
RE503208    RE504914    RE506196    2L10 2I12 2C163 2 1 6500 - 6592A 5000 - 5001A 3100 - 3115B 
RE503224    RE504914    RE506196    1H17 2I14 2C161 2 7 1900 - 1950C 5000 - 5002  3100 - 3115B 
RE503243    RE504914    RE506197    1F11 3E4 2C82 1 6 1600 - 1699L 9700 - 9719  3100 - 3106  
RE503264    RE504931    RE506197    1H22 1D16 2C81 1 8 2000 - 2026  1600 - 16MA  3100 - 3106  
RE503272    RE504932    RE506197    1H23 1D18 2C221 1 8 2000 - 2027  1600 - 16MC  3100 - 3123  
RE503300    RE504967    RE506257    2K13 1D20 1K43 1 5 6400 - 6410  1600 - 16MH  2700 - 2713B 
RE503543    RE504968    RE506300    2C10 1D22 1I101 1 1 3100 - 3114  1600 - 16MK  2200 - 2201  
RE503543    RE505049    RE506300    2C12 1D24 1I111 1 1 3100 - 3114B 1600 - 16MM  2200 - 2201A 
RE503664    RE505051    RE506322    1I17 1E3 2C82 1 6 2300 - 2312  1600 - 16MW  3100 - 3106  
RE503664    RE505052    RE506322    1I18 1E5 2C82 1 8 2300 - 2312A 1600 - 16MY  3100 - 3106  
RE503694    RE505057    RE506322    1G10 2L9 2C141 2 1 1800 - 1810  6500 - 6592  3100 - 3115  
RE503694    RE505100    RE506322    1G11 2H12 2C143 3 7 1800 - 1811  4800 - 4803  3100 - 3115  
RE503694    RE505100    RE506322    1G25 2H16 2C163 3 1 1800 - 1820  4800 - 4807  3100 - 3115B 
RE503699    RE505101    RE506322    1J23 2H8 2C1613 3 7 2700 - 2710A 4800 - 4801  3100 - 3115B 
RE503699    RE505101    RE506322    1J25 2H14 2C225 3 6 2700 - 2711B 4800 - 4805  3100 - 3123  
RE503699    RE505102    RE506544    1K8 2H22 1D716 3 1 2700 - 2715B 4800 - 4809D 1600 - 16GQ  
RE503700    RE505102    RE506545    1J23 2H25 1D114 3 1 2700 - 2710A 4800 - 4810A 1600 - 16LV  
RE503707    RE505110    RE506655    1J23 2H8 1H153 1 8 2700 - 2710A 4800 - 4801  1900 - 1950A 
RE503722    RE505110    RE506655    2L2 2H14 1H1622 1 6 6500 - 6576A 4800 - 4805  1900 - 1950B 
RE503727    RE505111    RE506656    3D3 2H12 1H93 1 9 8800 - 8801  4800 - 4803  1900 - 1908  
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1L16
POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED

NUMERICAL INDEX - CONTINUED

PART NO. GRID KEY PAGE PART NO. GRID KEY PAGE PART NO. GRID KEY PAGE
RE506656    RE52977     RE59547     1H10 3D12 2K227 10 9 1900 - 1908A 9700 - 9703  6500 - 6503A 
RE506656    RE53786     RE59547     1H12 1E10 2L47 1 9 1900 - 1910A 1600 - 1603  6500 - 6577A 
RE506656    RE54064     RE59754     1H13 1F12 3D38 1 5 1900 - 1949A 1600 - 1699M 8800 - 8801  
RE506656    RE54885     RE59754     1H14 2K22 3D66 12 5 1900 - 1949B 6500 - 6503A 8800 - 8806  
RE506656    RE54885     RE59810     1J21 2K24 2G2231 12 1 2700 - 2704A 6500 - 6522A 4700 - 4701  
RE506656    RE54885     RE59810     1J23 2L2 2G2222 17 3 2700 - 2710A 6500 - 6576A 4700 - 4701  
RE506656    RE54885     RE59810     1J25 2L4 2G2318 12 1 2700 - 2711B 6500 - 6577A 4700 - 4702  
RE506656    RE54885     RE59810     1K2 2L6 2G2431 12 1 2700 - 2712A 6500 - 6578A 4700 - 4703  
RE506656    RE54885     RE59810     1K4 2L8 2G2421 12 3 2700 - 2713B 6500 - 6579A 4700 - 4703  
RE506656    RE54885     RE59810     1K6 2L10 3D2020 12 19 2700 - 2714A 6500 - 6592A 9700 - 9711  
RE506656    RE55512     RE59810     1K8 2H22 3D2417 3 19 2700 - 2715B 4800 - 4809D 9700 - 9715  
RE506722    RE55512     RE59812     1K4 2H25 2J2410 3 2 2700 - 2713B 4800 - 4810A 5900 - 5904  
RE506722    RE55900     RE59906     1K6 2G19 3D69 1 3 2700 - 2714A 4600 - 4607C 8800 - 8806  
RE506816    RE55901     RE59922     3D4 2G13 2K226 1 3 8800 - 8801A 4600 - 4603B 6500 - 6503A 
RE506817    RE56322     RE59922     3D4 2D6 2L47 8 3 8800 - 8801A 3500 - 3567  6500 - 6577A 
RE506818    RE56369     RE59922     3D8 2D19 2L86 3 3 8800 - 8806B 3600 - 3601C 6500 - 6579A 
RE506819    RE56369     RE60005     3D8 2D21 2I187 3 2 8800 - 8806B 3600 - 3601E 5100 - 5101A 
RE506965    RE56369     RE60005     1D8 2F14 2I201 3 2 1600 - 16GR  4400 - 4401C 5100 - 5102A 
RE506965    RE56369     RE60005     1E6 2F18 2I221 3 2 1600 - 16QZ  4400 - 4403C 5100 - 5105A 
RE506966    RE56375     RE60005     1D12 2G8 2I241 6 2 1600 - 16LW  4600 - 4601  5100 - 5107A 
RE506966    RE56578     RE60005     1E7 2G14 2J11 6 2 1600 - 16RA  4600 - 4603C 5100 - 5108A 
RE506989    RE56667     RE60006     1D25 2D6 2D31 11 7 1600 - 16MT  3500 - 3567  3500 - 3515  
RE506990    RE56690     RE60006     1E1 2J20 2D41 2 7 1600 - 16MU  5900 - 5902  3500 - 3517  
RE507002    RE56690     RE60021     1J21 2J22 2D1111 2 1 2700 - 2704A 5900 - 5902B 3500 - 3597  
RE507002    RE57234     RE60025     1K2 2I19 2D711 2 7 2700 - 2712A 5100 - 5102  3500 - 3586  
RE507061    RE57237     RE60025     2K18 2I25 2E53 2 10 6400 - 6418  5100 - 5108  3700 - 3707  
RE507082    RE57482     RE60026     1K8 1H9 2D81 4 7 2700 - 2715B 1900 - 1908  3500 - 3591  
RE507084    RE57482     RE60029     1K8 1H10 1D58 4 11 2700 - 2715B 1900 - 1908A 1600 - 16EN  
RE50752     RE57482     RE60029     2D9 1H13 1D62 3 11 3500 - 3595  1900 - 1949A 1600 - 16GB  
RE507593    RE57482     RE60029     3C8 1H14 1D72 3 11 7600 - 7624  1900 - 1949B 1600 - 16GQ  
RE50770     RE57489     RE60029     2H23 2I23 1D81 2 11 4800 - 4809E 5100 - 5107  1600 - 16GR  
RE50770     RE57619     RE60029     2I1 1H13 1D91 11 11 4800 - 4810B 1900 - 1949A 1600 - 16GS  
RE507768    RE57619     RE60029     1I21 1H14 1D101 8 11 2400 - 24AV  1900 - 1949B 1600 - 16GT  
RE507807    RE57960     RE60029     2G10 2C8 1D1123 8 11 4600 - 4601B 3100 - 3106  1600 - 16LV  
RE507807    RE58515     RE60029     2G16 2C9 1D1213 2 11 4600 - 4603E 3100 - 3106A 1600 - 16LW  
RE507807    RE58515     RE60029     2G18 2C15 1D1328 2 11 4600 - 4607B 3100 - 3115A 1600 - 16LX  
RE507886    RE58515     RE60029     1J23 2C17 1D141 2 11 2700 - 2710A 3100 - 3115C 1600 - 16LY  
RE507887    RE58515     RE60029     1J25 2C23 1D151 2 11 2700 - 2711B 3100 - 3123A 1600 - 16LZ  
RE507888    RE58915     RE60029     1K4 2E4 1D161 7 11 2700 - 2713B 3700 - 3704  1600 - 16MA  
RE507889    RE58918     RE60029     1K2 1G5 1D171 17 11 2700 - 2712A 1800 - 1802A 1600 - 16MB  
RE507890    RE58918     RE60029     1K6 1G7 1D181 17 11 2700 - 2714A 1800 - 1804A 1600 - 16MC  
RE507891    RE58918     RE60029     1J21 1G13 1D191 17 11 2700 - 2704A 1800 - 1811B 1600 - 16MG  
RE50808     RE58918     RE60029     1E15 1G24 1D201 17 11 1600 - 1635  1800 - 1818A 1600 - 16MH  
RE50809     RE58918     RE60029     1E16 1H2 1D211 17 11 1600 - 1641  1800 - 1822A 1600 - 16MJ  
RE508449    RE58919     RE60029     1G13 1G5 1D227 3 11 1800 - 1811B 1800 - 1802A 1600 - 16MK  
RE508449    RE58919     RE60029     1G24 1G7 1D237 3 11 1800 - 1818A 1800 - 1804A 1600 - 16ML  
RE508449    RE58919     RE60029     1H2 1G13 1D247 3 11 1800 - 1822A 1800 - 1811B 1600 - 16MM  
RE508599    RE58919     RE60029     2J17 1G24 1D254 3 11 5900 - 5901A 1800 - 1818A 1600 - 16MT  
RE508599    RE58919     RE60029     2J17 1H2 1E17 3 11 5900 - 5901A 1800 - 1822A 1600 - 16MU  
RE508599    RE59010     RE60029     2J19 2B17 1E24 4 11 5900 - 5901C 3000 - 3016  1600 - 16MV  
RE508599    RE59241     RE60029     2J21 1H11 1E34 4 11 5900 - 5902A 1900 - 1910  1600 - 16MW  
RE508599    RE59241     RE60029     2J21 1H12 1E47 4 11 5900 - 5902A 1900 - 1910A 1600 - 16MX  
RE508599    RE59296     RE60029     2J23 2J16 1E54 2 11 5900 - 5902C 5900 - 5901  1600 - 16MY  
RE508599    RE59296     RE60029     2J25 2J18 1E64 2 11 5900 - 5904A 5900 - 5901B 1600 - 16QZ  
RE508859    RE59355     RE60029     2H21 3B22 1E74 1 11 4800 - 4809C 6800 - 6801  1600 - 16RA  
RE50979     RE59438     RE60029     2H3 2K24 1E81 9 11 4700 - 4710  6500 - 6522A 1600 - 16RB  
RE51527     RE59438     RE60029     2F20 2L6 1E91 9 11 4400 - 4499A 6500 - 6578A 1600 - 16RC  
RE51527     RE59438     RE60029     3D12 2L8 1E131 9 11 9700 - 9703  6500 - 6579A 1600 - 1614  
RE51649     RE59438     RE60029     2D9 2L10 1E201 9 11 3500 - 3595  6500 - 6592A 1600 - 1673  
RE51650     RE59447     RE60029     2D12 1F3 1E211 1 11 3500 - 3598  1600 - 1699C 1600 - 1674  
RE51870     RE59448     RE60029     2G12 1F3 1E231 2 11 4600 - 4603A 1600 - 1699C 1600 - 1680  
RE52020     RE59449     RE60029     2I11 1F3 2D31 3 3 5000 - 5001  1600 - 1699C 3500 - 3515  
RE52242     RE59450     RE60029     3D3 1F3 2D41 4 3 8800 - 8801  1600 - 1699C 3500 - 3517  
RE52242     RE59487     RE60029     3D5 1E10 2D51 11 6 8800 - 8802  1600 - 1603  3500 - 3561  
RE52850     RE59487     RE60029     2G23 1E16 2D73 11 3 4700 - 4702  1600 - 1641  3500 - 3586  
RE52977     RE59487     RE60029     2F19 1E17 2D89 11 3 4400 - 4499  1600 - 1644  3500 - 3591  
RE52977     RE59487     RE60037     2F20 1E19 2E310 11 10 4400 - 4499A 1600 - 1648  3700 - 3702  
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1L17
POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED

NUMERICAL INDEX - CONTINUED

PART NO. GRID KEY PAGE PART NO. GRID KEY PAGE PART NO. GRID KEY PAGE
RE60042     RE62669     RE65908     1F4 2B14 2H241 5 6 1600 - 1699D 3000 - 3008A 4800 - 4809F 
RE60043     RE62670     RE65908     1F4 2B16 2I12 3 6 1600 - 1699D 3000 - 3009A 4800 - 4810B 
RE60044     RE62670     RE65909     1F4 2B18 2H93 3 6 1600 - 1699D 3000 - 3016A 4800 - 4801A 
RE60045     RE62670     RE65909     1F4 2B24 2H134 3 6 1600 - 1699D 3000 - 3052A 4800 - 4803A 
RE60046     RE62670     RE65909     2K21 2C1 2H152 3 6 6500 - 6503  3000 - 3052C 4800 - 4805A 
RE60049     RE62670     RE65909     1F6 2C3 2H171 3 6 1600 - 1699F 3000 - 3054A 4800 - 4807A 
RE60050     RE62670     RE65909     1F6 2C5 2H232 3 6 1600 - 1699F 3000 - 3054C 4800 - 4809E 
RE60051     RE62672     RE65909     1F6 2B16 2H243 4 6 1600 - 1699F 3000 - 3009A 4800 - 4809F 
RE60052     RE62672     RE65909     1F6 2B18 2I14 4 6 1600 - 1699F 3000 - 3016A 4800 - 4810B 
RE60053     RE62672     RE65911     1F6 2B22 2G225 4 6 1600 - 1699F 3000 - 3026A 4700 - 4701  
RE60054     RE62672     RE65911     1F6 2B24 2G236 4 7 1600 - 1699F 3000 - 3052A 4700 - 4702  
RE60055     RE62672     RE65911     1F5 2C1 2G241 4 6 1600 - 1699E 3000 - 3052C 4700 - 4703  
RE60056     RE62672     RE65912     1F5 2C3 2G222 4 7 1600 - 1699E 3000 - 3054A 4700 - 4701  
RE60057     RE62672     RE65912     1F5 2C5 2G233 4 8 1600 - 1699E 3000 - 3054C 4700 - 4702  
RE60058     RE62673     RE65912     1F5 2B16 2G244 5 7 1600 - 1699E 3000 - 3009A 4700 - 4703  
RE60059     RE62673     RE65957     1F5 2B18 3E45 5 1 1600 - 1699E 3000 - 3016A 9700 - 9719  
RE60060     RE62673     RE65969     1F5 2B20 2H226 5 1 1600 - 1699E 3000 - 3025A 4800 - 4809D 
RE60062     RE62673     RE65969     1F8 2B22 2H251 5 1 1600 - 1699H 3000 - 3026A 4800 - 4810A 
RE60062     RE62673     RE65978     1F9 2B24 2K221 5 10 1600 - 1699J 3000 - 3052A 6500 - 6503A 
RE60074     RE62673     RE65978     2K23 2C1 2K242 5 10 6500 - 6522  3000 - 3052C 6500 - 6522A 
RE60350     RE62673     RE65978     2G25 2C3 2L410 5 10 4700 - 4708  3000 - 3054A 6500 - 6577A 
RE60350     RE62673     RE65978     2H3 2C5 2L610 5 10 4700 - 4710  3000 - 3054C 6500 - 6578A 
RE60350     RE63497     RE65978     2H5 2C9 2L82 1 10 4700 - 4710B 3100 - 3106A 6500 - 6579A 
RE60350     RE63497     RE65978     3D14 2C15 2L102 1 10 9700 - 9705  3100 - 3115A 6500 - 6592A 
RE60854     RE63497     RE66082     2D11 2C17 3D213 1 12 3500 - 3597  3100 - 3115C 9700 - 9712  
RE61094     RE63497     RE66083     1G9 2C23 3D223 1 12 1800 - 1805B 3100 - 3123A 9700 - 9713  
RE61094     RE63583     RE66271     1G15 3C8 2H83 1 2 1800 - 1812A 7600 - 7624  4800 - 4801  
RE61094     RE63583     RE66271     1G17 3C9 2H123 1 2 1800 - 1813B 7600 - 7625  4800 - 4803  
RE61094     RE63583     RE66271     1H4 3C10 2H143 1 2 1800 - 1832A 7600 - 7625A 4800 - 4805  
RE61094     RE63674     RE66271     1H6 2G10 2H163 15 2 1800 - 1833B 4600 - 4601B 4800 - 4807  
RE61467     RE63674     RE66271     2H18 2G12 2H183 40 2 4800 - 4809  4600 - 4603A 4800 - 4809  
RE61767     RE63674     RE66271     2K2 2G16 2H207 14 2 5900 - 5906A 4600 - 4603E 4800 - 4809B 
RE62158     RE63674     RE66298     2D6 2G18 2E310 32 1 3500 - 3567  4600 - 4607B 3700 - 3702  
RE62158     RE63913     RE66298     2D10 2H11 2E58 3 1 3500 - 3596  4800 - 4802A 3700 - 3707  
RE62220     RE63914     RE66559     1G9 2H11 1F117 3 4 1800 - 1805B 4800 - 4802A 1600 - 1699L 
RE62220     RE64211     RE66820     1G15 1H9 2H107 12 2 1800 - 1812A 1900 - 1908  4800 - 4802  
RE62220     RE64211     RE66820     1G17 1H10 2H227 9 2 1800 - 1813B 1900 - 1908A 4800 - 4809D 
RE62220     RE64241     RE66820     1H4 1E16 2H257 1 2 1800 - 1832A 1600 - 1641  4800 - 4810A 
RE62220     RE64242     RE66968     1H6 1E19 2H187 1 1 1800 - 1833B 1600 - 1648  4800 - 4809  
RE62221     RE64243     RE67036     1J21 1E16 1H242 1 1 2700 - 2704A 1600 - 1641  2000 - 2034  
RE62221     RE64244     RE67231     1J23 1E18 2J162 1 1 2700 - 2710A 1600 - 1645  5900 - 5901  
RE62221     RE64290     RE67231     1J25 3D18 2J182 1 1 2700 - 2711B 9700 - 9709  5900 - 5901B 
RE62221     RE64291     RE67231     1K2 3D18 2J202 3 1 2700 - 2712A 9700 - 9709  5900 - 5902  
RE62221     RE64292     RE67231     1K4 1F7 2J222 14 1 2700 - 2713B 1600 - 1699G 5900 - 5902B 
RE62221     RE64292     RE67231     1K6 1F8 2J242 14 1 2700 - 2714A 1600 - 1699H 5900 - 5904  
RE62221     RE64292     RE67238     1K8 1F9 1B202 14 1 2700 - 2715B 1600 - 1699J 1200 - 1299A 
RE62310     RE64293     RE67238     2K15 3D16 1B212 1 1 6400 - 6412  9700 - 9707  1200 - 1299B 
RE62310     RE64294     RE67238     2K16 3D16 1B222 3 1 6400 - 6413  9700 - 9707  1200 - 1299C 
RE62418     RE64354     RE67238     2D11 1I12 1B231 1 1 3500 - 3597  2200 - 2204  1200 - 1299D 
RE62419     RE64354     RE67238     2D11 1I13 2J171 1 3 3500 - 3597  2200 - 2204A 5900 - 5901A 
RE62627     RE65165     RE67238     2C8 2G22 2J196 6 3 3100 - 3106  4700 - 4701  5900 - 5901C 
RE62627     RE65165     RE67238     2C14 2G23 2J217 7 3 3100 - 3115  4700 - 4702  5900 - 5902A 
RE62627     RE65165     RE67238     2C16 2G24 2J237 6 3 3100 - 3115B 4700 - 4703  5900 - 5902C 
RE62658     RE65168     RE67238     3D11 2G22 2J251 7 3 9700 - 9702  4700 - 4701  5900 - 5904A 
RE62665     RE65168     RE67238     2B18 2G23 3D41 8 2 3000 - 3016A 4700 - 4702  8800 - 8801A 
RE62666     RE65168     RE67238     2B14 2G24 3D52 7 8 3000 - 3008A 4700 - 4703  8800 - 8802  
RE62666     RE65201     RE67238     2B16 1F7 3D72 14 2 3000 - 3009A 1600 - 1699G 8800 - 8806A 
RE62666     RE65201     RE67238     2B18 1F8 3D82 14 2 3000 - 3016A 1600 - 1699H 8800 - 8806B 
RE62666     RE65201     RE67239     2B20 1F9 2F112 14 3 3000 - 3025A 1600 - 1699J 4400 - 4401  
RE62666     RE65214     RE67239     2B22 2I21 2F152 2 3 3000 - 3026A 5100 - 5105  4400 - 4403  
RE62666     RE65224     RE68345     2B24 2G25 2E32 1 3 3000 - 3052A 4700 - 4708  3700 - 3702  
RE62666     RE65358     RE68464     2C1 2G18 1C172 1 2 3000 - 3052C 4600 - 4607B 1500 - 1501  
RE62666     RE65908     RE68695     2C3 2H9 2I62 6 9 3000 - 3054A 4800 - 4801A 4900 - 4901B 
RE62666     RE65908     RE68695     2C5 2H13 2I72 6 9 3000 - 3054C 4800 - 4803A 4900 - 4902  
RE62667     RE65908     RE68722     2B14 2H15 1I253 6 4 3000 - 3008A 4800 - 4805A 2400 - 2408A 
RE62668     RE65908     RE68856     2B14 2H17 2E234 6 1 3000 - 3008A 4800 - 4807A 4300 - 4305  
RE62668     RE65908     RE68856     2B20 2H23 2E244 6 1 3000 - 3025A 4800 - 4809E 4300 - 4306  
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1L18
POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED

NUMERICAL INDEX - CONTINUED

PART NO. GRID KEY PAGE PART NO. GRID KEY PAGE PART NO. GRID KEY PAGE
RE69243     R104592     R113742     2E13 1C11 2D91 2 3 4000 - 4002  1400 - 1418  3500 - 3595  
RE69789     R104592     R113742     1E13 1C12 2D101 2 6 1600 - 1614  1400 - 1421  3500 - 3596  
RE69790     R104592     R113752     1E23 2G10 2I111 22 6 1600 - 1680  4600 - 4601B 5000 - 5001  
RE70177     R104592     R114081     1I17 2G12 2H232 25 1 2300 - 2312  4600 - 4603A 4800 - 4809E 
RE70177     R104592     R114082     1I17 2G16 2H233 22 3 2300 - 2312  4600 - 4603E 4800 - 4809E 
RE70177     R104592     R114082     1I17 2G18 2H245 25 3 2300 - 2312  4600 - 4607B 4800 - 4809F 
RE70177     R104592     R114082     1I18 2I17 2I12 6 3 2300 - 2312A 5100 - 5101  4800 - 4810B 
RE70177     R104592     R114083     1I18 2I19 2H233 4 2 2300 - 2312A 5100 - 5102  4800 - 4809E 
RE70177     R104592     R114083     1I18 2I23 2I15 4 2 2300 - 2312A 5100 - 5107  4800 - 4810B 
RE70400     R104592     R114102     1B14 2I25 2E154 4 4 1100 - 1102  5100 - 5108  4000 - 4003  
RE70401     R104907     R114193     1B13 1E10 2D194 12 4 1100 - 1101  1600 - 1603  3600 - 3601C 
RE70538     R104907     R114193     2D10 1E14 2D211 12 4 3500 - 3596  1600 - 1620  3600 - 3601E 
RE70779     R104907     R114193     2C18 1E15 2F148 12 4 3100 - 3119  1600 - 1635  4400 - 4401C 
RE70779     R104907     R114193     2C20 1E16 2F188 12 4 3100 - 3121  1600 - 1641  4400 - 4403C 
RE70848     R105346     R114194     1F3 2L2 2D198 14 5 1600 - 1699C 6500 - 6576A 3600 - 3601C 
RE70848     R105346     R114194     1F5 3D20 2D2111 32 5 1600 - 1699E 9700 - 9711  3600 - 3601E 
RE70898     R105346     R114194     3E2 3D21 2F141 12 5 9700 - 9717  9700 - 9712  4400 - 4401C 
RE70962     R105346     R114194     2F17 3D22 2F181 6 5 4400 - 4403B 9700 - 9713  4400 - 4403C 
RE70962     R105346     R114241     3E8 3D24 2G101 6 17 9700 - 9723  9700 - 9715  4600 - 4601B 
RE71143     R105806     R114241     1H15 2E9 2G1611 2 17 1900 - 1950A 3900 - 3909  4600 - 4603E 
RE71143     R106796     R114282     1H16 1B15 1C178 2 3 1900 - 1950B 1100 - 1103  1500 - 1501  
RE71144     R106796     R114358     2D5 1B16 3D38 2 7 3500 - 3561  1100 - 1104  8800 - 8801  
RE71240     R106829     R114358     2F13 2I18 3D61 7 7 4400 - 4401B 5100 - 5101A 8800 - 8806  
RE71240     R106829     R115081     3E7 2I20 2G101 7 1 9700 - 9722  5100 - 5102A 4600 - 4601B 
RE71583     R106829     R115250     2C10 2I22 1H207 7 2 3100 - 3114  5100 - 5105A 2000 - 2001  
RE71583     R106829     R115252     2C12 2I24 2J177 7 7 3100 - 3114B 5100 - 5107A 5900 - 5901A 
RE71583     R106829     R115252     2C18 2J1 2J216 7 7 3100 - 3119  5100 - 5108A 5900 - 5902A 
RE71583     R106831     R115280     2C20 2I18 2I116 5 7 3100 - 3121  5100 - 5101A 5000 - 5001  
RT7700040288 R106831     R115299     2B13 2I20 2G35 5 5 3000 - 3008  5100 - 5102A 4500 - 4501  
RT7700040288 R106831     R115299     2B15 2I22 2G44 5 9 3000 - 3009  5100 - 5105A 4500 - 4501A 
RT7700040288 R106831     R115299     2B15 2I24 2G59 5 9 3000 - 3009  5100 - 5107A 4500 - 4502  
RT7700040288 R106831     R115299     2B17 2J1 2G109 5 11 3000 - 3016  5100 - 5108A 4600 - 4601B 
RT7700040288 R106861     R115335     2B19 1K11 2G139 3 3 3000 - 3025  2800 - 2803  4600 - 4603B 
RT7700040288 R106861     R115390     2B21 1K13 2G109 3 12 3000 - 3026  2800 - 2806  4600 - 4601B 
RT7700040288 R106861     R115390     2B23 1K14 2G164 3 12 3000 - 3052  2800 - 2806A 4600 - 4603E 
RT7700040288 R106957     R116076     2B23 2G18 2G235 5 3 3000 - 3052  4600 - 4607B 4700 - 4702  
RT7700040288 R107731     R116076     2B25 2I6 2G244 10 3 3000 - 3052B 4900 - 4901B 4700 - 4703  
RT7700040288 R107731     R116078     2B25 2I7 2G35 10 2 3000 - 3052B 4900 - 4902  4500 - 4501  
RT7700040288 R107749     R116078     2C2 1I25 2G44 3 4 3000 - 3054  2400 - 2408A 4500 - 4501A 
RT7700040288 R109086     R116078     2C2 1C7 2G55 2 4 3000 - 3054  1300 - 1312  4500 - 4502  
RT7700040288 R109086     R116115     2C4 1C8 3D54 2 5 3000 - 3054B 1300 - 1317  8800 - 8802  
RT7700040288 R109863     R116116     2C4 2D17 2D35 5 10 3000 - 3054B 3600 - 3601A 3500 - 3515  
R100105     R109863     R116116     2F22 2D23 2D47 5 10 4400 - 4499C 3600 - 3602A 3500 - 3517  
R100850     R109863     R116116     2H1 2F22 2D71 5 10 4700 - 4708A 4400 - 4499C 3500 - 3586  
R10093      R109985     R116116     2E15 1K11 2D83 9 10 4000 - 4003  2800 - 2803  3500 - 3591  
R10093      R109985     R116194     2E16 1K12 2G123 3 21 4000 - 4004  2800 - 2803A 4600 - 4603A 
R101201     R109985     R116296     1F7 1K13 1B206 6 2 1600 - 1699G 2800 - 2806  1200 - 1299A 
R101223     R109985     R116296     2H3 1K14 1B216 6 2 4700 - 4710  2800 - 2806A 1200 - 1299B 
R101225     R109985     R116296     2D17 2K18 1B226 4 2 3600 - 3601A 6400 - 6418  1200 - 1299C 
R101225     R109985     R116296     2D19 3D20 1B236 2 2 3600 - 3601C 9700 - 9711  1200 - 1299D 
R101225     R109985     R116324     2D21 3D21 1B136 2 8 3600 - 3601E 9700 - 9712  1100 - 1101  
R101225     R109985     R116366     2D23 3D22 1F86 2 6 3600 - 3602A 9700 - 9713  1600 - 1699H 
R101225     R109985     R116366     2F14 3D24 1F96 2 6 4400 - 4401C 9700 - 9715  1600 - 1699J 
R101225     R110081     R116386     2F18 1I16 2D186 4 4 4400 - 4403C 2300 - 2308  3600 - 3601B 
R101225     R111949     R116386     2F22 2I17 2D206 2 4 4400 - 4499C 5100 - 5101  3600 - 3601D 
R101227     R113565     R116466     2D17 2D9 2G102 4 6 3600 - 3601A 3500 - 3595  4600 - 4601B 
R101227     R113565     R116466     2D23 2D11 2G162 1 6 3600 - 3602A 3500 - 3597  4600 - 4603E 
R101227     R113565     R116515     2F22 2D11 2I192 2 7 4400 - 4499C 3500 - 3597  5100 - 5102  
R102901     R1135656    R116515     1H22 2D10 3D208 4 8 2000 - 2026  3500 - 3596  9700 - 9711  
R102901     R113596     R116515     1H23 2G22 3D218 3 8 2000 - 2027  4700 - 4701  9700 - 9712  
R102901     R113698     R116516     1H24 2H9 2I238 6 7 2000 - 2034  4800 - 4801A 5100 - 5107  
R104536     R113698     R116516     2K22 2H13 2I2511 6 7 6500 - 6503A 4800 - 4803A 5100 - 5108  
R104536     R113698     R116516     2L2 2H15 3D2216 6 8 6500 - 6576A 4800 - 4805A 9700 - 9713  
R104536     R113698     R116516     2L4 2H17 3D2411 6 8 6500 - 6577A 4800 - 4807A 9700 - 9715  
R104536     R113698     R116569     2L6 2H23 2I1711 6 2 6500 - 6578A 4800 - 4809E 5100 - 5101  
R104536     R113698     R116617     2L8 2H24 2B1311 6 8 6500 - 6579A 4800 - 4809F 3000 - 3008  
R104536     R113698     R116617     2L10 2I1 2B1511 6 4 6500 - 6592A 4800 - 4810B 3000 - 3009  
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1L19
POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED

NUMERICAL INDEX - CONTINUED

PART NO. GRID KEY PAGE PART NO. GRID KEY PAGE PART NO. GRID KEY PAGE
R116617     R121036     R123307     2B15 3E7 1I228 3 1 3000 - 3009  9700 - 9722  2400 - 240B  
R116617     R121038     R123323     2B17 1H21 1I48 2 9 3000 - 3016  2000 - 2002  2100 - 2109A 
R116617     R121194     R123323     2B19 2G12 1I48 36 11 3000 - 3025  4600 - 4603A 2100 - 2109A 
R116617     R121376     R123323     2B21 2I12 1I58 6 9 3000 - 3026  5000 - 5001A 2100 - 2109B 
R116617     R121376     R123323     2B23 2I13 1I54 6 11 3000 - 3052  5000 - 5001B 2100 - 2109B 
R116617     R121376     R123326     2B23 2I14 1I48 6 3 3000 - 3052  5000 - 5002  2100 - 2109A 
R116617     R121402     R123326     2B25 2I19 1I44 2 4 3000 - 3052B 5100 - 5102  2100 - 2109A 
R116617     R121403     R123326     2B25 2I25 1I58 2 4 3000 - 3052B 5100 - 5108  2100 - 2109B 
R116617     R121411     R123345     2C2 2F11 3D204 10 5 3000 - 3054  4400 - 4401  9700 - 9711  
R116617     R121411     R123345     2C2 2F15 3D218 10 5 3000 - 3054  4400 - 4403  9700 - 9712  
R116617     R121413     R123345     2C4 2G25 3D224 10 5 3000 - 3054B 4700 - 4708  9700 - 9713  
R116617     R121413     R123345     2C4 2H3 3D248 10 5 3000 - 3054B 4700 - 4710  9700 - 9715  
R119210     R121413     R123352     2G12 2H5 1H933 2 5 4600 - 4603A 4700 - 4710B 1900 - 1908  
R119220     R121413     R123352     1C8 3D14 1H103 2 5 1300 - 1317  9700 - 9705  1900 - 1908A 
R119359     R121424     R123352     1H11 2F11 1H135 11 4 1900 - 1910  4400 - 4401  1900 - 1949A 
R119359     R121424     R123352     1H12 2F15 1H145 11 4 1900 - 1910A 4400 - 4403  1900 - 1949B 
R119395     R121608     R123352     1K15 2I23 3D203 2 13 2800 - 2809  5100 - 5107  9700 - 9711  
R119395     R121634     R123353     1K17 2J10 3D206 2 12 2800 - 2825  5700 - 5701  9700 - 9711  
R119395     R121635     R123395     1K18 2J11 2F166 3 8 2800 - 2826  5700 - 5702  4400 - 4403A 
R119565     R121635     R123395     2G16 2J12 2F171 3 3 4600 - 4603E 5700 - 5702A 4400 - 4403B 
R119874     R121674     R123395     2G10 1B14 3E87 8 3 4600 - 4601B 1100 - 1102  9700 - 9723  
R119874     R121897     R123417     2G12 1C3 2F1229 1 3 4600 - 4603A 1300 - 1301  4400 - 4401A 
R119874     R121897     R123417     2G13 1C4 2F125 1 7 4600 - 4603B 1300 - 1302  4400 - 4401A 
R119874     R121897     R123417     2G16 3B22 2F137 2 1 4600 - 4603E 6800 - 6801  4400 - 4401B 
R119874     R122401     R123417     2G18 1K21 2F1631 4 3 4600 - 4607B 2900 - 2902  4400 - 4403A 
R119874     R122401     R123417     2G19 1K22 2F165 3 7 4600 - 4607C 2900 - 2904  4400 - 4403A 
R119988     R122401     R123417     2D6 1K23 2F174 3 1 3500 - 3567  2900 - 2904A 4400 - 4403B 
R120013     R122417     R123417     2K24 2F19 3D2011 7 21 6500 - 6522A 4400 - 4499  9700 - 9711  
R120247     R122843     R123417     1H9 1G5 3D246 2 21 1900 - 1908  1800 - 1802A 9700 - 9715  
R120247     R122843     R123417     1H9 1G13 3E79 2 1 1900 - 1908  1800 - 1811B 9700 - 9722  
R120247     R122843     R123417     1H10 1H2 3E86 2 1 1900 - 1908A 1800 - 1822A 9700 - 9723  
R120247     R123161     R123441     1H11 2I6 1I256 7 1 1900 - 1910  4900 - 4901B 2400 - 2408A 
R120247     R123161     R123454     1H12 2I7 1J16 7 1 1900 - 1910A 4900 - 4902  2400 - 2457  
R120247     R123161     R123471     1H13 2I8 2J165 6 5 1900 - 1949A 4900 - 4903  5900 - 5901  
R120247     R123177     R123471     1H13 2H23 2J188 5 5 1900 - 1949A 4800 - 4809E 5900 - 5901B 
R120247     R123177     R123471     1H14 2H24 2J205 5 5 1900 - 1949B 4800 - 4809F 5900 - 5902  
R120247     R123177     R123471     1J21 2I1 2J2232 5 5 2700 - 2704A 4800 - 4810B 5900 - 5902B 
R120247     R123178     R123471     1J23 2H9 2J2423 5 5 2700 - 2710A 4800 - 4801A 5900 - 5904  
R120247     R123178     R123501     1J25 2H13 2J1619 5 3 2700 - 2711B 4800 - 4803A 5900 - 5901  
R120247     R123178     R123501     1K2 2H15 2J1832 5 3 2700 - 2712A 4800 - 4805A 5900 - 5901B 
R120247     R123178     R123501     1K4 2H17 2J2022 5 3 2700 - 2713B 4800 - 4807A 5900 - 5902  
R120247     R123226     R123501     1K6 1I5 2J2219 3 3 2700 - 2714A 2100 - 2109B 5900 - 5902B 
R120247     R123226     R123501     1K8 1I7 2J2418 3 3 2700 - 2715B 2100 - 2129  5900 - 5904  
R120467     R123226     R123501     1K22 1I7 3D202 5 23 2900 - 2904  2100 - 2129  9700 - 9711  
R120467     R123226     R123501     1K23 1I7 3D242 6 23 2900 - 2904A 2100 - 2129  9700 - 9715  
R120586     R123226     R123502     1C12 2F12 3D201 3 31 1400 - 1421  4400 - 4401A 9700 - 9711  
R120631     R123226     R123502     2G22 2F12 3D242 4 13 4700 - 4701  4400 - 4401A 9700 - 9715  
R120631     R123226     R123504     2G23 2F13 3D42 1 8 4700 - 4702  4400 - 4401B 8800 - 8801A 
R120631     R123226     R123504     2G24 2F13 3D72 4 8 4700 - 4703  4400 - 4401B 8800 - 8806A 
R120636     R123226     R123504     2D19 2F16 3D83 3 8 3600 - 3601C 4400 - 4403A 8800 - 8806B 
R120636     R123226     R123504     2D21 2F16 3D203 4 24 3600 - 3601E 4400 - 4403A 9700 - 9711  
R120636     R123226     R123504     2F14 2F17 3D243 1 24 4400 - 4401C 4400 - 4403B 9700 - 9715  
R120636     R123226     R123513     2F18 3D20 2I63 4 2 4400 - 4403C 9700 - 9711  4900 - 4901B 
R120637     R123226     R123514     2G3 3D21 2I74 4 2 4500 - 4501  9700 - 9712  4900 - 4902  
R120637     R123226     R123525     2G4 3D22 3D203 4 25 4500 - 4501A 9700 - 9713  9700 - 9711  
R120637     R123226     R123525     2G5 3D24 3D243 4 25 4500 - 4502  9700 - 9715  9700 - 9715  
R120638     R123226     R123542     2I12 3E7 1B133 1 5 5000 - 5001A 9700 - 9722  1100 - 1101  
R120638     R123226     R123542     2I13 3E7 3D203 4 1 5000 - 5001B 9700 - 9722  9700 - 9711  
R120638     R123226     R123542     2I14 3E8 3D213 1 1 5000 - 5002  9700 - 9723  9700 - 9712  
R120639     R123226     R123543     2G3 3E8 1B144 4 5 4500 - 4501  9700 - 9723  1100 - 1102  
R120639     R123246     R123543     2G4 2K12 3D223 2 1 4500 - 4501A 6400 - 6401  9700 - 9713  
R120639     R123271     R123543     2G5 2I6 3D243 5 1 4500 - 4502  4900 - 4901B 9700 - 9715  
R120966     R123271     R123561     2D6 2I7 2G2213 5 6 3500 - 3567  4900 - 4902  4700 - 4701  
R121008     R123273     R123561     2C20 2E3 2G233 4 7 3100 - 3121  3700 - 3702  4700 - 4702  
R121018     R123273     R123561     2G25 2E5 2G246 4 6 4700 - 4708  3700 - 3707  4700 - 4703  
R121036     R123273     R123562     2F12 3D20 2G228 20 6 4400 - 4401A 9700 - 9711  4700 - 4701  
R121036     R123273     R123562     2F13 3D24 2G233 20 7 4400 - 4401B 9700 - 9715  4700 - 4702  
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1L20
POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED

NUMERICAL INDEX - CONTINUED

PART NO. GRID KEY PAGE PART NO. GRID KEY PAGE PART NO. GRID KEY PAGE
R123562     R124883     R132186     2G24 1G17 2G106 2 20 4700 - 4703  1800 - 1813B 4600 - 4601B 
R123563     R125407     R132186     2G22 1I7 2G167 6 20 4700 - 4701  2100 - 2129  4600 - 4603E 
R123563     R125507     R132203     2G23 2K2 1K178 6 1 4700 - 4702  5900 - 5906A 2800 - 2825  
R123563     R125508     R132260     2G24 2K2 1K187 8 1 4700 - 4703  5900 - 5906A 2800 - 2826  
R123564     R126389     R132262     2G22 2K8 1K157 3 2 4700 - 4701  6200 - 6218  2800 - 2809  
R123564     R128355     R132267     2G23 1F17 1D58 3 12 4700 - 4702  1700 - 1710  1600 - 16EN  
R123564     R128355     R132267     2G24 1F19 1D67 3 12 4700 - 4703  1700 - 1723  1600 - 16GB  
R123565     R128415     R132267     2I6 1I7 1D711 7 12 4900 - 4901B 2100 - 2129  1600 - 16GQ  
R123565     R128443     R132267     2I7 1J9 1D811 3 12 4900 - 4902  2500 - 2531  1600 - 16GR  
R123570     R128443     R132267     2K22 1J10 1D97 3 12 6500 - 6503A 2500 - 2533  1600 - 16GS  
R123570     R128602     R132267     2K24 1F18 1D107 3 12 6500 - 6522A 1700 - 1712  1600 - 16GT  
R123570     R128602     R132267     2L4 1F24 1D117 2 12 6500 - 6577A 1700 - 1762  1600 - 16LV  
R123570     R128658     R132267     2L6 3C13 1D127 2 12 6500 - 6578A 8600 - 8604  1600 - 16LW  
R123570     R128658     R132267     2L8 3C14 1D137 2 12 6500 - 6579A 8600 - 8604A 1600 - 16LX  
R123570     R128662     R132267     2L10 3C15 1D147 2 12 6500 - 6592A 8600 - 8605  1600 - 16LY  
R123570     R128662     R132267     3D20 3C16 1D156 2 12 9700 - 9711  8600 - 8605A 1600 - 16LZ  
R123570     R128799     R132267     3D21 1E11 1D166 6 12 9700 - 9712  1600 - 1606  1600 - 16MA  
R123572     R128799     R132267     1K17 1E12 1D175 6 12 2800 - 2825  1600 - 1613  1600 - 16MB  
R123572     R128799     R132267     1K18 1E22 1D185 6 12 2800 - 2826  1600 - 1678  1600 - 16MC  
R123572     R128799     R132267     2K21 1E24 1D193 6 12 6500 - 6503  1600 - 1683  1600 - 16MG  
R123572     R129130     R132267     2K23 1H6 1D203 2 12 6500 - 6522  1800 - 1833B 1600 - 16MH  
R123572     R129131     R132267     2L2 1G22 1D2123 2 12 6500 - 6576A 1800 - 1817B 1600 - 16MJ  
R123572     R129432     R132267     2L3 2G18 1D223 21 12 6500 - 6577  4600 - 4607B 1600 - 16MK  
R123572     R129432     R132267     2L5 3E2 1D233 1 12 6500 - 6578  9700 - 9717  1600 - 16ML  
R123572     R130055     R132267     2L7 2E13 1D243 2 12 6500 - 6579  4000 - 4002  1600 - 16MM  
R123572     R130574     R132267     2L9 2G22 1D253 7 12 6500 - 6592  4700 - 4701  1600 - 16MT  
R123572     R130574     R132267     3D22 2G23 1E111 8 12 9700 - 9713  4700 - 4702  1600 - 16MU  
R123572     R130574     R132267     3D24 2G24 1E211 7 12 9700 - 9715  4700 - 4703  1600 - 16MV  
R123574     R130575     R132267     1B13 2G22 1E32 7 12 1100 - 1101  4700 - 4701  1600 - 16MW  
R123574     R130575     R132267     1B14 2G23 1E42 8 12 1100 - 1102  4700 - 4702  1600 - 16MX  
R123575     R130575     R132267     1B13 2G24 1E53 7 12 1100 - 1101  4700 - 4703  1600 - 16MY  
R123575     R130576     R132267     1B14 2G22 1E63 6 12 1100 - 1102  4700 - 4701  1600 - 16QZ  
R123575     R130576     R132267     3D20 2G23 1E77 7 12 9700 - 9711  4700 - 4702  1600 - 16RA  
R123575     R130576     R132267     3D21 2G24 1E87 6 12 9700 - 9712  4700 - 4703  1600 - 16RB  
R123575     R130577     R132267     3D22 2G22 1E97 6 12 9700 - 9713  4700 - 4701  1600 - 16RC  
R123575     R130577     R132267     3D24 2G23 1E117 7 7 9700 - 9715  4700 - 4702  1600 - 1606  
R123583     R130577     R132267     3D20 2G24 1E1232 6 7 9700 - 9711  4700 - 4703  1600 - 1613  
R123583     R130578     R132267     3D21 2H9 1E1312 6 12 9700 - 9712  4800 - 4801A 1600 - 1614  
R123584     R130578     R132267     2F11 2H13 1E208 6 12 4400 - 4401  4800 - 4803A 1600 - 1673  
R123584     R130578     R132267     2F15 2H15 1E218 6 12 4400 - 4403  4800 - 4805A 1600 - 1674  
R123591     R130578     R132267     3D3 2H17 1E224 6 7 8800 - 8801  4800 - 4807A 1600 - 1678  
R123591     R130578     R132267     3D6 2H23 1E234 6 12 8800 - 8806  4800 - 4809E 1600 - 1680  
R123593     R130578     R132267     1F3 2H24 1E2410 6 7 1600 - 1699C 4800 - 4809F 1600 - 1683  
R123593     R130578     R132373     1F4 2I1 1K1210 6 2 1600 - 1699D 4800 - 4810B 2800 - 2803A 
R123593     R130586     R132518     1F5 1H22 2G813 2 2 1600 - 1699E 2000 - 2026  4600 - 4601  
R123593     R130586     R132518     1F6 1H23 2G1413 2 2 1600 - 1699F 2000 - 2027  4600 - 4603C 
R123593     R130883     R132750     1F7 2G12 1G58 11 6 1600 - 1699G 4600 - 4603A 1800 - 1802A 
R123593     R130883     R132750     1F8 2G18 1G78 11 6 1600 - 1699H 4600 - 4607B 1800 - 1804A 
R123593     R131016     R132750     1F9 1I4 1G138 3 6 1600 - 1699J 2100 - 2109A 1800 - 1811B 
R123594     R131016     R132750     2D3 1I5 1G245 3 6 3500 - 3515  2100 - 2109B 1800 - 1818A 
R123594     R131129     R132750     2D4 1G7 1H25 2 6 3500 - 3517  1800 - 1804A 1800 - 1822A 
R123594     R131129     R132751     2D5 1G24 1G99 2 6 3500 - 3561  1800 - 1818A 1800 - 1805B 
R123594     R131182     R132751     2D7 2G10 1G155 3 6 3500 - 3586  4600 - 4601B 1800 - 1812A 
R123594     R131182     R132751     2D8 2G16 1G175 3 6 3500 - 3591  4600 - 4603E 1800 - 1813B 
R123594     R131283     R132751     2E3 2D19 1H48 2 6 3700 - 3702  3600 - 3601C 1800 - 1832A 
R123594     R131283     R132751     2E5 2D21 1H68 2 6 3700 - 3707  3600 - 3601E 1800 - 1833B 
R123594     R131283     R132874     2E6 2F14 1D59 2 4 3700 - 3710  4400 - 4401C 1600 - 16EN  
R123752     R131283     R132874     2L2 2F18 1D622 2 4 6500 - 6576A 4400 - 4403C 1600 - 16GB  
R123960     R131575     R132874     2H9 2H10 1D73 4 4 4800 - 4801A 4800 - 4802  1600 - 16GQ  
R123960     R131575     R132874     2H13 2H18 1D83 4 4 4800 - 4803A 4800 - 4809  1600 - 16GR  
R123960     R131575     R132874     2H15 2H20 1D93 4 4 4800 - 4805A 4800 - 4809B 1600 - 16GS  
R123960     R131765     R132874     2H17 1C11 1D103 6 4 4800 - 4807A 1400 - 1418  1600 - 16GT  
R124128     R131768     R132874     1H9 1C12 1D117 6 4 1900 - 1908  1400 - 1421  1600 - 16LV  
R124128     R131768     R132874     1H11 1C13 1D127 4 4 1900 - 1910  1400 - 1433  1600 - 16LW  
R124128     R131768     R132874     1H13 1C14 1D136 4 4 1900 - 1949A 1400 - 1433A 1600 - 16LX  
R124883     R131794     R132874     1G9 2D16 1D142 1 4 1800 - 1805B 3600 - 3601  1600 - 16LY  
R124883     R131794     R132874     1G15 2D22 1D152 1 4 1800 - 1812A 3600 - 3602  1600 - 16LZ  
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1L21
POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED

NUMERICAL INDEX - CONTINUED

PART NO. GRID KEY PAGE PART NO. GRID KEY PAGE PART NO. GRID KEY PAGE
R132874     R135177     R46414      1D16 2J17 2L24 4 8 1600 - 16MA  5900 - 5901A 6500 - 6576A 
R132874     R135177     R48685      1D17 2J21 2G184 4 8 1600 - 16MB  5900 - 5902A 4600 - 4607B 
R132874     R135179     R48685      1D18 1I4 2G234 8 5 1600 - 16MC  2100 - 2109A 4700 - 4702  
R132874     R135179     R48685      1D19 1I5 2H14 8 7 1600 - 16MG  2100 - 2109B 4700 - 4708A 
R132874     R135270     R48685      1D20 3D7 2H34 6 13 1600 - 16MH  8800 - 8806A 4700 - 4710  
R132874     R135271     R48685      1D21 3D7 2H44 7 7 1600 - 16MJ  8800 - 8806A 4700 - 4710A 
R132874     R135896     R48993      1D22 3D21 1H234 3 11 1600 - 16MK  9700 - 9712  2000 - 2027  
R132874     R135896     R500000     1D23 3D22 2H94 3 1 1600 - 16ML  9700 - 9713  4800 - 4801A 
R132874     R135896     R500000     1D24 3D24 2H134 3 1 1600 - 16MM  9700 - 9715  4800 - 4803A 
R132874     R135916     R500000     1D25 3D7 2H154 4 1 1600 - 16MT  8800 - 8806A 4800 - 4805A 
R132874     R135916     R500000     1E1 3D8 2H174 4 1 1600 - 16MU  8800 - 8806B 4800 - 4807A 
R132874     R135918     R500001     1E2 1C13 1B134 3 7 1600 - 16MV  1400 - 1433  1100 - 1101  
R132874     R135918     R500001     1E3 1C14 1B144 3 7 1600 - 16MW  1400 - 1433A 1100 - 1102  
R132874     R136180     R500053     1E4 1J5 3B234 3 2 1600 - 16MX  2500 - 2507  6800 - 6803  
R132874     R136475     R500078     1E5 2D18 2K64 1 10 1600 - 16MY  3600 - 3601B 6200 - 6211  
R132874     R136475     R500078     1E6 2D20 2K74 1 10 1600 - 16QZ  3600 - 3601D 6200 - 6211A 
R132874     R136495     R500080     1E7 1B20 2K64 3 12 1600 - 16RA  1200 - 1299A 6200 - 6211  
R132874     R136495     R500080     1E8 1B21 2K74 3 12 1600 - 16RB  1200 - 1299B 6200 - 6211A 
R132874     R136495     R500265     1E9 1B22 2G54 3 7 1600 - 16RC  1200 - 1299C 4500 - 4502  
R132874     R136495     R500266     1E10 1B23 2G44 3 6 1600 - 1603  1200 - 1299D 4500 - 4501A 
R132874     R136515     R500266     1E11 3D20 2G53 22 6 1600 - 1606  9700 - 9711  4500 - 4502  
R132874     R136515     R500269     1E12 3D24 2E33 22 7 1600 - 1613  9700 - 9715  3700 - 3702  
R132874     R136516     R500270     1E13 2F11 2E34 18 6 1600 - 1614  4400 - 4401  3700 - 3702  
R132874     R136516     R500271     1E14 2F15 2E34 18 5 1600 - 1620  4400 - 4403  3700 - 3702  
R132874     R136516     R500271     1E15 3D20 2E34 22 7 1600 - 1635  9700 - 9711  3700 - 3702  
R132874     R136516     R500320     1E16 3D24 1I254 22 5 1600 - 1641  9700 - 9715  2400 - 2408A 
R132874     R26125      R500320     1E17 2I18 3C204 3 4 1600 - 1644  5100 - 5101A 8700 - 8711  
R132874     R26125      R500320     1E18 2I20 3C214 3 4 1600 - 1645  5100 - 5102A 8700 - 8711A 
R132874     R26125      R500333     1E19 2I22 2K64 3 2 1600 - 1648  5100 - 5105A 6200 - 6211  
R132874     R26125      R500333     1E20 2I24 2K74 3 2 1600 - 1673  5100 - 5107A 6200 - 6211A 
R132874     R26125      R500335     1E21 2J1 2H244 3 1 1600 - 1674  5100 - 5108A 4800 - 4809F 
R132874     R26286      R500349     1E22 1E10 1H153 8 4 1600 - 1678  1600 - 1603  1900 - 1950A 
R132874     R26286      R500349     1E23 1E14 1H164 8 4 1600 - 1680  1600 - 1620  1900 - 1950B 
R132874     R26286      R500349     1E24 1E15 1H173 8 4 1600 - 1683  1600 - 1635  1900 - 1950C 
R133148     R26286      R500374     1K16 1E16 3D51 8 9 2800 - 2822  1600 - 1641  8800 - 8802  
R133295     R26286      R500374     1C4 1E17 3D203 8 24 1300 - 1302  1600 - 1644  9700 - 9711  
R133295     R26286      R500649     1C6 1E18 1C31 8 2 1300 - 1306  1600 - 1645  1300 - 1301  
R133296     R26286      R500649     1C3 1E19 1C43 8 2 1300 - 1301  1600 - 1648  1300 - 1302  
R133296     R26286      R500650     1C5 2D6 2G41 9 7 1300 - 1305  3500 - 3567  4500 - 4501A 
R133405     R26493      R500668     2E3 2G10 2G411 10 6 3700 - 3702  4600 - 4601B 4500 - 4501A 
R133405     R26493      R500668     2E5 2G12 2G55 13 6 3700 - 3707  4600 - 4603A 4500 - 4502  
R133414     R26493      R500731     1J12 2G16 1F73 10 13 2500 - 2545  4600 - 4603E 1600 - 1699G 
R133812     R26493      R500731     2G8 2G18 1F84 13 13 4600 - 4601  4600 - 4607B 1600 - 1699H 
R133812     R26650      R500731     2G14 2G18 1F94 9 13 4600 - 4603C 4600 - 4607B 1600 - 1699J 
R133893     R27346      R501018     1F15 2L2 2K63 20 7 1700 - 1705  6500 - 6576A 6200 - 6211  
R133893     R28811      R501018     1F16 1C18 2K73 3 7 1700 - 1706  1500 - 1503  6200 - 6211A 
R133893     R28811      R501065     1F21 1C19 2K63 3 5 1700 - 1740  1500 - 1503A 6200 - 6211  
R133893     R28811      R501065     1F22 1C20 2K73 3 5 1700 - 1748  1500 - 1505  6200 - 6211A 
R133893     R28811      R501072     1F23 1C21 2H195 3 2 1700 - 1760  1500 - 1551  4800 - 4809A 
R133893     R32214      R501072     1F24 2G12 2H215 17 1 1700 - 1762  4600 - 4603A 4800 - 4809C 
R133893     R32214      R501120     3D20 2G18 1I732 17 3 9700 - 9711  4600 - 4607B 2100 - 2129  
R133893     R35352      R501124     3D21 1E10 2H912 9 2 9700 - 9712  1600 - 1603  4800 - 4801A 
R134357     R35352      R501124     2G3 1E14 2H131 9 2 4500 - 4501  1600 - 1620  4800 - 4803A 
R134358     R35352      R501124     2G3 1E15 2H157 9 2 4500 - 4501  1600 - 1635  4800 - 4805A 
R134417     R35352      R501124     2C8 1E16 2H179 9 2 3100 - 3106  1600 - 1641  4800 - 4807A 
R134417     R35352      R501124     2C18 1E17 2H199 9 3 3100 - 3119  1600 - 1644  4800 - 4809A 
R134417     R35352      R501124     2C20 1E18 2H219 9 2 3100 - 3121  1600 - 1645  4800 - 4809C 
R134417     R35352      R501124     2C22 1E19 2H249 9 2 3100 - 3123  1600 - 1648  4800 - 4809F 
R134518     R39112      R501130     2F11 1C13 1I47 7 3 4400 - 4401  1400 - 1433  2100 - 2109A 
R134518     R39112      R501130     2F15 1C14 1I57 7 3 4400 - 4403  1400 - 1433A 2100 - 2109B 
R134527     R42729      R501192     2D18 2I4 2C102 6 4 3600 - 3601B 4900 - 4901  3100 - 3114  
R134527     R42729      R501192     2D20 2I6 2C122 6 4 3600 - 3601D 4900 - 4901B 3100 - 3114B 
R134531     R42729      R501192     2F11 2I7 2C1417 6 4 4400 - 4401  4900 - 4902  3100 - 3115  
R134531     R43409      R501192     2F15 2I17 2C1617 4 4 4400 - 4403  5100 - 5101  3100 - 3115B 
R134742     R43409      R501222     3D11 2I19 1C75 3 3 9700 - 9702  5100 - 5102  1300 - 1312  
R134775     R43409      R501252     1I17 2I23 2E172 3 2 2300 - 2312  5100 - 5107  4000 - 4017  
R134775     R43409      R501377     1I18 2I25 1J162 3 3 2300 - 2312A 5100 - 5108  2600 - 2601  
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1L22
POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED

NUMERICAL INDEX - CONTINUED

PART NO. GRID KEY PAGE PART NO. GRID KEY PAGE PART NO. GRID KEY PAGE
R501377     R502079     R502902     1J17 3C20 1B143 2 7 2600 - 2602  8700 - 8711  1100 - 1102  
R501377     R502079     R503372     2G10 3C21 1G195 2 9 4600 - 4601B 8700 - 8711A 1800 - 1815B 
R501377     R502096     R503372     2G16 1J23 1G225 19 9 4600 - 4603E 2700 - 2710A 1800 - 1817B 
R501428     R502132     R503407     2J17 1J25 2K175 15 3 5900 - 5901A 2700 - 2711B 6400 - 6417  
R501428     R502134     R503512     2J19 1J25 1F155 16 2 5900 - 5901C 2700 - 2711B 1700 - 1705  
R501428     R502137     R503567     2J21 1G11 3C175 5 2 5900 - 5902A 1800 - 1811  8600 - 8634  
R501428     R502137     R503975     2J23 1G25 1K45 5 14 5900 - 5902C 1800 - 1820  2700 - 2713B 
R501428     R502166     R503975     2J25 1G9 1K65 9 14 5900 - 5904A 1800 - 1805B 2700 - 2714A 
R501436     R502166     R504045     3D4 1G15 1J214 9 12 8800 - 8801A 1800 - 1812A 2700 - 2704A 
R501439     R502166     R504045     3D3 1G17 1K23 9 12 8800 - 8801  1800 - 1813B 2700 - 2712A 
R501459     R502166     R504056     2E25 1H4 1K43 9 11 4300 - 4311  1800 - 1832A 2700 - 2713B 
R501459     R502166     R504056     2F1 1H6 1K63 9 10 4300 - 4311A 1800 - 1833B 2700 - 2714A 
R501459     R502176     R504073     2F2 1G3 1K83 4 12 4300 - 4312  1800 - 1801  2700 - 2715B 
R501459     R502182     R504074     2F3 1I7 1K83 3 13 4300 - 4312A 2100 - 2129  2700 - 2715B 
R501459     R502198     R504075     3D20 1J21 1K832 17 9 9700 - 9711  2700 - 2704A 2700 - 2715B 
R501459     R502198     R504084     3D21 1K2 1K812 17 15 9700 - 9712  2700 - 2712A 2700 - 2715B 
R501472     R502199     R504160     1F15 1J21 1H44 18 2 1700 - 1705  2700 - 2704A 1800 - 1832A 
R501472     R502199     R504272     1F16 1K2 1C134 18 1 1700 - 1706  2700 - 2712A 1400 - 1433  
R501472     R502200     R504272     1F21 1J21 1C144 16 1 1700 - 1740  2700 - 2704A 1400 - 1433A 
R501472     R502200     R504526     1F21 1K2 2K68 16 9 1700 - 1740  2700 - 2712A 6200 - 6211  
R501472     R502201     R504526     1F22 1J21 2K74 15 9 1700 - 1748  2700 - 2704A 6200 - 6211A 
R501472     R502207     R504813     1F23 1J21 2I54 9 5 1700 - 1760  2700 - 2704A 4900 - 4901A 
R501472     R502207     R504902     1F24 1K2 1F164 9 8 1700 - 1762  2700 - 2712A 1700 - 1706  
R501529     R502272     R504902     2I8 1C13 1F205 1 6 4900 - 4903  1400 - 1433  1700 - 1735  
R501532     R502272     R504902     2I8 1C14 1F222 1 8 4900 - 4903  1400 - 1433A 1700 - 1748  
R501642     R502282     R507807     1J6 1G20 2G123 4 27 2500 - 2508  1800 - 1816  4600 - 4603A 
R501642     R502283     R51936      1J7 1K2 1F33 15 9 2500 - 2510  2700 - 2712A 1600 - 1699C 
R501642     R502357     R51936      1J11 1K4 1F43 17 9 2500 - 2534  2700 - 2713B 1600 - 1699D 
R501642     R502386     R51936      1J13 1G5 1F53 10 12 2500 - 2546  1800 - 1802A 1600 - 1699E 
R501657     R502386     R51936      1H15 1G7 1F66 10 12 1900 - 1950A 1800 - 1804A 1600 - 1699F 
R502007     R502386     R51936      2K14 1G9 1F71 10 9 6400 - 6411  1800 - 1805B 1600 - 1699G 
R502008     R502386     R51936      2K15 1G13 1F81 10 9 6400 - 6412  1800 - 1811B 1600 - 1699H 
R502009     R502386     R51936      2K16 1G15 1F91 10 9 6400 - 6413  1800 - 1812A 1600 - 1699J 
R502076     R502386     R52819      1D7 1G17 1K115 10 8 1600 - 16GQ  1800 - 1813B 2800 - 2803  
R502076     R502386     R53108      1D8 1G24 3D205 10 26 1600 - 16GR  1800 - 1818A 9700 - 9711  
R502076     R502386     R53108      1D9 1H2 3D245 10 26 1600 - 16GS  1800 - 1822A 9700 - 9715  
R502076     R502386     R53524      1D10 1H4 2K25 10 10 1600 - 16GT  1800 - 1832A 5900 - 5906A 
R502076     R502386     R54114      1D11 1H6 2H115 10 4 1600 - 16LV  1800 - 1833B 4800 - 4802A 
R502076     R502393     R54114      1D12 1K6 2H235 16 4 1600 - 16LW  2700 - 2714A 4800 - 4809E 
R502076     R502394     R54114      1D13 1K4 2H245 18 4 1600 - 16LX  2700 - 2713B 4800 - 4809F 
R502076     R502394     R54114      1D14 1K6 2I15 17 4 1600 - 16LY  2700 - 2714A 4800 - 4810B 
R502076     R502662     R54565      1D15 2K13 2I45 4 1 1600 - 16LZ  6400 - 6410  4900 - 4901  
R502076     R502666     R54565      1D16 1G19 2I55 2 1 1600 - 16MA  1800 - 1815B 4900 - 4901A 
R502076     R502667     R54565      1D17 1G19 2I65 7 1 1600 - 16MB  1800 - 1815B 4900 - 4901B 
R502076     R502667     R54565      1D18 1G22 2I75 7 1 1600 - 16MC  1800 - 1817B 4900 - 4902  
R502076     R502679     R54565      1D19 1J23 2I85 20 1 1600 - 16MG  2700 - 2710A 4900 - 4903  
R502076     R502680     R54638      1D20 1J23 3D205 16 9 1600 - 16MH  2700 - 2710A 9700 - 9711  
R502076     R502680     R54638      1D21 1J25 3D215 12 9 1600 - 16MJ  2700 - 2711B 9700 - 9712  
R502076     R502698     R54638      1D22 1J21 3D225 20 9 1600 - 16MK  2700 - 2704A 9700 - 9713  
R502076     R502698     R54638      1D23 1K2 3D245 20 9 1600 - 16ML  2700 - 2712A 9700 - 9715  
R502076     R502699     R54641      1D24 1J21 2E95 19 5 1600 - 16MM  2700 - 2704A 3900 - 3909  
R502076     R502699     R54802      1D25 1K2 2G125 19 7 1600 - 16MT  2700 - 2712A 4600 - 4603A 
R502076     R502700     R54802      1E1 1J21 2G185 23 7 1600 - 16MU  2700 - 2704A 4600 - 4607B 
R502076     R502700     R55233      1E2 1K2 2G125 23 28 1600 - 16MV  2700 - 2712A 4600 - 4603A 
R502076     R502701     R55233      1E3 1J21 2G165 22 15 1600 - 16MW  2700 - 2704A 4600 - 4603E 
R502076     R502701     R55301      1E4 1K2 2E165 22 4 1600 - 16MX  2700 - 2712A 4000 - 4004  
R502076     R502725     R56101      1E5 2E14 2E45 1 5 1600 - 16MY  4000 - 4002A 3700 - 3704  
R502076     R502725     R56101      1E6 2E18 2E55 1 6 1600 - 16QZ  4000 - 4017A 3700 - 3707  
R502076     R502814     R56101      1E7 1I4 2E65 5 5 1600 - 16RA  2100 - 2109A 3700 - 3710  
R502076     R502814     R56131      1E8 1I5 1D55 5 2 1600 - 16RB  2100 - 2109B 1600 - 16EN  
R502076     R502814     R56131      1E9 1I7 1D65 3 2 1600 - 16RC  2100 - 2129  1600 - 16GB  
R502076     R502814     R56131      1E10 1I7 1D75 4 2 1600 - 1603  2100 - 2129  1600 - 16GQ  
R502076     R502814     R56131      1E14 3D20 1D85 3 2 1600 - 1620  9700 - 9711  1600 - 16GR  
R502076     R502880     R56131      1E15 1J25 1D95 9 2 1600 - 1635  2700 - 2711B 1600 - 16GS  
R502076     R502881     R56131      1E16 1J23 1D105 12 2 1600 - 1641  2700 - 2710A 1600 - 16GT  
R502076     R502882     R56131      1E20 1G10 1D115 3 2 1600 - 1673  1800 - 1810  1600 - 16LV  
R502076     R502902     R56131      1E21 1B13 1D125 7 2 1600 - 1674  1100 - 1101  1600 - 16LW  
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POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED

NUMERICAL INDEX - CONTINUED

PART NO. GRID KEY PAGE PART NO. GRID KEY PAGE PART NO. GRID KEY PAGE
R56131      R63548      R72328      1D13 2L4 1K232 2 1 1600 - 16LX  6500 - 6577A 2900 - 2904A 
R56131      R63548      R72328      1D14 2L6 3D72 1 5 1600 - 16LY  6500 - 6578A 8800 - 8806A 
R56131      R63548      R72328      1D15 2L6 3D82 2 5 1600 - 16LZ  6500 - 6578A 8800 - 8806B 
R56131      R63548      R72328      1D16 2L8 3D202 1 27 1600 - 16MA  6500 - 6579A 9700 - 9711  
R56131      R63548      R72328      1D17 2L8 3D242 2 27 1600 - 16MB  6500 - 6579A 9700 - 9715  
R56131      R63548      R73604      1D18 2L10 1H232 1 3 1600 - 16MC  6500 - 6592A 2000 - 2027  
R56131      R63548      R74012      1D19 2L10 2D32 2 6 1600 - 16MG  6500 - 6592A 3500 - 3515  
R56131      R64100      R74012      1D20 1C11 2D42 1 6 1600 - 16MH  1400 - 1418  3500 - 3517  
R56131      R64449      R74012      1D21 2K8 2D52 4 10 1600 - 16MJ  6200 - 6218  3500 - 3561  
R56131      R64848      R74012      1D22 2H4 2D72 9 6 1600 - 16MK  4700 - 4710A 3500 - 3586  
R56131      R64851      R74012      1D23 2H5 2D82 3 6 1600 - 16ML  4700 - 4710B 3500 - 3591  
R56131      R64851      R74012      1D24 3D14 2E32 3 9 1600 - 16MM  9700 - 9705  3700 - 3702  
R56131      R65215      R74012      1D25 2G12 2E52 18 9 1600 - 16MT  4600 - 4603A 3700 - 3707  
R56131      R65215      R74012      1E1 2G18 2E62 18 8 1600 - 16MU  4600 - 4607B 3700 - 3710  
R56131      R65607      R74354      1E2 2F20 2I112 20 4 1600 - 16MV  4400 - 4499A 5000 - 5001  
R56131      R65607      R75892      1E3 3D12 2G102 20 13 1600 - 16MW  9700 - 9703  4600 - 4601B 
R56131      R65833      R75892      1E4 2H10 2G122 6 38 1600 - 16MX  4800 - 4802  4600 - 4603A 
R56131      R65833      R75892      1E5 2H18 2G122 6 39 1600 - 16MY  4800 - 4809  4600 - 4603A 
R56131      R65833      R75892      1E6 2H20 2I112 6 8 1600 - 16QZ  4800 - 4809B 5000 - 5001  
R56131      R66090      R75892      1E7 1F7 3D202 7 14 1600 - 16RA  1600 - 1699G 9700 - 9711  
R56131      R66090      R75892      1E8 1F8 3D242 7 14 1600 - 16RB  1600 - 1699H 9700 - 9715  
R56131      R66090      R75893      1E9 1F9 2G122 7 38 1600 - 16RC  1600 - 1699J 4600 - 4603A 
R56131      R67147      R75893      1E10 1F12 2G122 4 39 1600 - 1603  1600 - 1699M 4600 - 4603A 
R56131      R67150      R76964      1E13 1F12 1E102 2 12 1600 - 1614  1600 - 1699M 1600 - 1603  
R56131      R67188      R76964      1E14 1H22 1E142 3 12 1600 - 1620  2000 - 2026  1600 - 1620  
R56131      R67188      R76964      1E15 1H24 1E162 3 12 1600 - 1635  2000 - 2034  1600 - 1641  
R56131      R67364      R76964      1E16 1D5 1E172 10 12 1600 - 1641  1600 - 16EN  1600 - 1644  
R56131      R67364      R76964      1E17 1D6 1E182 10 12 1600 - 1644  1600 - 16GB  1600 - 1645  
R56131      R67364      R76964      1E18 1D7 1E192 10 12 1600 - 1645  1600 - 16GQ  1600 - 1648  
R56131      R67364      R77491      1E19 1D8 2F202 10 22 1600 - 1648  1600 - 16GR  4400 - 4499A 
R56131      R67364      R77491      1E20 1D9 3D122 10 22 1600 - 1673  1600 - 16GS  9700 - 9703  
R56131      R67364      R77499      1E21 1D10 3D122 10 .. 1600 - 1674  1600 - 16GT  9700 - 9703  
R56131      R67364      R78048      1E23 1D11 1F112 10 3 1600 - 1680  1600 - 16LV  1600 - 1699L 
R56462      R67364      R78598      3D4 1D12 2G255 10 11 8800 - 8801A 1600 - 16LW  4700 - 4708  
R56463      R67364      R78598      1K21 1D13 2H11 10 10 2900 - 2902  1600 - 16LX  4700 - 4708A 
R56588      R67364      R78598      1K16 1D14 2H33 10 11 2800 - 2822  1600 - 16LY  4700 - 4710  
R57059      R67364      R78598      2I11 1D15 2H411 10 10 5000 - 5001  1600 - 16LZ  4700 - 4710A 
R57270      R67364      R78598      2K17 1D16 2H54 10 3 6400 - 6417  1600 - 16MA  4700 - 4710B 
R59409      R67364      R78598      1H9 1D17 3D1411 10 3 1900 - 1908  1600 - 16MB  9700 - 9705  
R59409      R67364      R79089      1H10 1D18 2G128 10 19 1900 - 1908A 1600 - 16MC  4600 - 4603A 
R59409      R67364      R79089      1H12 1D19 2G188 10 19 1900 - 1910A 1600 - 16MG  4600 - 4607B 
R61105      R67364      R79604      2J17 1D20 1F76 10 12 5900 - 5901A 1600 - 16MH  1600 - 1699G 
R61105      R67364      R79604      2J19 1D21 1F86 10 12 5900 - 5901C 1600 - 16MJ  1600 - 1699H 
R61105      R67364      R79604      2J21 1D22 1F96 10 12 5900 - 5902A 1600 - 16MK  1600 - 1699J 
R61105      R67364      R79854      2J23 1D23 2D166 10 5 5900 - 5902C 1600 - 16ML  3600 - 3601  
R61105      R67364      R79854      2J25 1D24 2D226 10 5 5900 - 5904A 1600 - 16MM  3600 - 3602  
R61105      R67364      R79863      3D20 1D25 2D1629 10 4 9700 - 9711  1600 - 16MT  3600 - 3601  
R61105      R67364      R79863      3D24 1E1 2D2229 10 4 9700 - 9715  1600 - 16MU  3600 - 3602  
R61467      R67364      R80033      1C13 1E2 2H111 10 2 1400 - 1433  1600 - 16MV  4800 - 4802A 
R61467      R67364      R80034      1C13 1E3 2H119 10 1 1400 - 1433  1600 - 16MW  4800 - 4802A 
R61467      R67364      R81275      1C14 1E4 1F151 10 5 1400 - 1433A 1600 - 16MX  1700 - 1705  
R61467      R67364      R81275      1C14 1E5 1F169 10 5 1400 - 1433A 1600 - 16MY  1700 - 1706  
R61871      R67364      R81275      1H9 1E6 1F1713 10 4 1900 - 1908  1600 - 16QZ  1700 - 1710  
R61871      R67364      R81275      1H10 1E7 1F1810 10 4 1900 - 1908A 1600 - 16RA  1700 - 1712  
R61871      R67364      R81275      1H12 1E8 1F1910 10 4 1900 - 1910A 1600 - 16RB  1700 - 1723  
R61871      R67364      R81275      1H13 1E9 1F2012 10 4 1900 - 1949A 1600 - 16RC  1700 - 1735  
R61871      R67364      R81275      1H14 1E13 1F219 10 5 1900 - 1949B 1600 - 1614  1700 - 1740  
R61871      R67364      R81275      1H15 1E20 1F2212 10 5 1900 - 1950A 1600 - 1673  1700 - 1748  
R61871      R67364      R81275      1H16 1E21 1F239 10 3 1900 - 1950B 1600 - 1674  1700 - 1760  
R61871      R67364      R81275      2I11 1E23 1F243 10 3 5000 - 5001  1600 - 1680  1700 - 1762  
R61871      R70182      R81275      3D20 2D17 3D2016 3 10 9700 - 9711  3600 - 3601A 9700 - 9711  
R61871      R70182      R81275      3D24 2D23 3D2116 3 10 9700 - 9715  3600 - 3602A 9700 - 9712  
R63548      R70513      R81275      2K22 1F10 3D221 1 10 6500 - 6503A 1600 - 1699K 9700 - 9713  
R63548      R71963      R81275      2K22 1F7 3D242 10 10 6500 - 6503A 1600 - 1699G 9700 - 9715  
R63548      R71963      R81989      2K24 1F8 1C81 10 4 6500 - 6522A 1600 - 1699H 1300 - 1317  
R63548      R71963      R81989      2K24 1F9 2G252 10 14 6500 - 6522A 1600 - 1699J 4700 - 4708  
R63548      R72328      R81989      2L4 1K22 2H31 1 14 6500 - 6577A 2900 - 2904  4700 - 4710  
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POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED

NUMERICAL INDEX - CONTINUED

PART NO. GRID KEY PAGE PART NO. GRID KEY PAGE PART NO. GRID KEY PAGE
R83063      R91360      R97455      2K2 1D21 1H232 3 7 5900 - 5906A 1600 - 16MJ  2000 - 2027  
R83169      R91360      R97455      2F11 1D22 1H2416 3 7 4400 - 4401  1600 - 16MK  2000 - 2034  
R83169      R91360      R97455      2F15 1D23 3D1116 3 2 4400 - 4403  1600 - 16ML  9700 - 9702  
R83169      R91360      R97490      2F19 1D24 2I1815 3 6 4400 - 4499  1600 - 16MM  5100 - 5101A 
R83379      R91360      R97490      2G25 1D25 2I209 3 6 4700 - 4708  1600 - 16MT  5100 - 5102A 
R83379      R91360      R97490      2H3 1E1 2I229 3 6 4700 - 4710  1600 - 16MU  5100 - 5105A 
R83379      R91360      R97490      2H11 1E2 2I247 3 6 4800 - 4802A 1600 - 16MV  5100 - 5107A 
R83379      R91360      R97490      2H19 1E3 2J16 3 6 4800 - 4809A 1600 - 16MW  5100 - 5108A 
R83379      R91360      R97491      2H21 1E4 2I187 3 6 4800 - 4809C 1600 - 16MX  5100 - 5101A 
R84992      R91360      R97491      1F17 1E5 2I203 3 6 1700 - 1710  1600 - 16MY  5100 - 5102A 
R84992      R91360      R97491      1F17 1E6 2I225 3 6 1700 - 1710  1600 - 16QZ  5100 - 5105A 
R84992      R91360      R97491      1F19 1E7 2I243 3 6 1700 - 1723  1600 - 16RA  5100 - 5107A 
R84992      R91360      R97491      1F19 1E8 2J15 3 6 1700 - 1723  1600 - 16RB  5100 - 5108A 
R85363      R91360      R97492      2I17 1E9 2I181 3 8 5100 - 5101  1600 - 16RC  5100 - 5101A 
R85363      R91360      R97492      2I19 1E10 2I201 3 8 5100 - 5102  1600 - 1603  5100 - 5102A 
R85363      R91360      R97492      2I21 1E11 2I221 2 8 5100 - 5105  1600 - 1606  5100 - 5105A 
R85363      R91360      R97492      2I23 1E12 2I241 2 8 5100 - 5107  1600 - 1613  5100 - 5107A 
R85363      R91360      R97492      2I25 1E13 2J11 3 8 5100 - 5108  1600 - 1614  5100 - 5108A 
R87732      R91360      R97493      2K12 1E14 2I184 3 8 6400 - 6401  1600 - 1620  5100 - 5101A 
R87748      R91360      R97493      2H1 1E15 2I2011 3 8 4700 - 4708A 1600 - 1635  5100 - 5102A 
R87748      R91360      R97493      2H11 1E16 2I227 3 8 4800 - 4802A 1600 - 1641  5100 - 5105A 
R87748      R91360      R97493      2H19 1E17 2I246 3 8 4800 - 4809A 1600 - 1644  5100 - 5107A 
R87748      R91360      R97493      2H21 1E18 2J17 3 8 4800 - 4809C 1600 - 1645  5100 - 5108A 
R87749      R91360      R97876      2H1 1E19 1I39 3 3 4700 - 4708A 1600 - 1648  2100 - 2109  
R87749      R91360      R97876      2H5 1E20 1I62 3 3 4700 - 4710B 1600 - 1673  2100 - 2112  
R87749      R91360      R97877      3D14 1E21 1I32 3 4 9700 - 9705  1600 - 1674  2100 - 2109  
R87750      R91360      R97877      2H1 1E22 1I68 2 4 4700 - 4708A 1600 - 1678  2100 - 2112  
R87750      R91360      R97939      2H5 1E23 1I241 3 1 4700 - 4710B 1600 - 1680  2400 - 2408  
R87750      R91360      R98062      3D13 1E24 2I181 2 6 9700 - 9704  1600 - 1683  5100 - 5101A 
R87750      R91692      R98062      3D14 2F11 2I201 13 6 9700 - 9705  4400 - 4401  5100 - 5102A 
R89944      R91692      R98062      1D5 2F15 2I225 13 6 1600 - 16EN  4400 - 4403  5100 - 5105A 
R89944      R91692      R98062      1D6 2F19 2I245 11 6 1600 - 16GB  4400 - 4499  5100 - 5107A 
R89944      R91692      R98062      1E10 2F20 2J15 14 6 1600 - 1603  4400 - 4499A 5100 - 5108A 
R89944      R91692      R99254      1E13 3D12 1I75 14 9 1600 - 1614  9700 - 9703  2100 - 2129  
R89944      R91708      R99254      1E14 2G12 2K25 33 5 1600 - 1620  4600 - 4603A 5900 - 5906A 
R89944      R91889      R99257      1E16 2I18 2K25 1 11 1600 - 1641  5100 - 5101A 5900 - 5906A 
R89944      R91889      R99258      1E17 2I20 2K25 1 4 1600 - 1644  5100 - 5102A 5900 - 5906A 
R89944      R91889      R99259      1E18 2I22 2K25 1 3 1600 - 1645  5100 - 5105A 5900 - 5906A 
R89944      R91889      TY16086     1E19 2I24 2F205 1 21 1600 - 1648  5100 - 5107A 4400 - 4499A 
R89944      R91889      TY6333      1E23 2J1 2G105 1 7 1600 - 1680  5100 - 5108A 4600 - 4601B 
R89944      R92097      TY6333      2J10 3D20 2G123 11 29 5700 - 5701  9700 - 9711  4600 - 4603A 
R89944      R92097      TY6333      2J11 3D21 2G134 11 1 5700 - 5702  9700 - 9712  4600 - 4603B 
R89944      R92154      TY6333      2J12 1K21 2G164 2 7 5700 - 5702A 2900 - 2902  4600 - 4603E 
R89944      R92179      TY6333      3D20 2L2 2G1828 9 31 9700 - 9711  6500 - 6576A 4600 - 4607B 
R89944      R92425      TY6333      3D24 2I17 2G1928 7 5 9700 - 9715  5100 - 5101  4600 - 4607C 
R90658      R97185      TY6333      1K16 2G10 3E114 14 1 2800 - 2822  4600 - 4601B 9700 - 9726  
R90692      R97185      TY6519      2I18 2G12 2J48 20 1 5100 - 5101A 4600 - 4603A 5600 - 5601  
R90692      R97185      TY6520      2I20 2G16 2J48 11 2 5100 - 5102A 4600 - 4603E 5600 - 5601  
R90692      R97185      TY9371      2I22 2G18 1F178 20 5 5100 - 5105A 4600 - 4607B 1700 - 1710  
R90692      R97185      TY9371      2I24 2I11 1F178 5 6 5100 - 5107A 5000 - 5001  1700 - 1710  
R90692      R97185      TY9371      2J1 2I12 1F198 5 5 5100 - 5108A 5000 - 5001A 1700 - 1723  
R91360      R97185      TY9371      1D5 2I13 1F193 5 6 1600 - 16EN  5000 - 5001B 1700 - 1723  
R91360      R97185      TY9371      1D6 2I14 2F53 5 1 1600 - 16GB  5000 - 5002  4300 - 4399  
R91360      R97185      TY9371      1D7 3D20 2F53 15 2 1600 - 16GQ  9700 - 9711  4300 - 4399  
R91360      R97185      TY9371      1D8 3D24 2F63 15 1 1600 - 16GR  9700 - 9715  4300 - 4399A 
R91360      R97344      TY9371      1D9 3D24 2F63 12 2 1600 - 16GS  9700 - 9715  4300 - 4399A 
R91360      R97348      TY9371      1D10 2L2 2F73 4 1 1600 - 16GT  6500 - 6576A 4300 - 4399B 
R91360      R97351      TY9371      1D11 1C11 2F73 7 2 1600 - 16LV  1400 - 1418  4300 - 4399B 
R91360      R97351      TY9371      1D12 1C12 2I173 7 8 1600 - 16LW  1400 - 1421  5100 - 5101  
R91360      R97352      TY9371      1D13 1B19 2I173 1 9 1600 - 16LX  1200 - 1299  5100 - 5101  
R91360      R97352      TY9374      1D14 2F20 2F43 13 1 1600 - 16LY  4400 - 4499A 4300 - 4397  
R91360      R97352      TY9374      1D15 3D12 2F43 13 2 1600 - 16LZ  9700 - 9703  4300 - 4397  
R91360      R97356      TY9374      1D16 2I21 2F63 4 1 1600 - 16MA  5100 - 5105  4300 - 4399A 
R91360      R97454      TY9374      1D17 2F19 2F63 8 2 1600 - 16MB  4400 - 4499  4300 - 4399A 
R91360      R97454      TY9374      1D18 2F20 2F73 17 1 1600 - 16MC  4400 - 4499A 4300 - 4399B 
R91360      R97454      TY9374      1D19 3D12 2F73 17 2 1600 - 16MG  9700 - 9703  4300 - 4399B 
R91360      R97455      TY9374      1D20 1H22 2I173 7 8 1600 - 16MH  2000 - 2026  5100 - 5101  
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POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED

NUMERICAL INDEX - CONTINUED

PART NO. GRID KEY PAGE PART NO. GRID KEY PAGE PART NO. GRID KEY PAGE
TY9374      T20072      T26321      2I17 2G18 2F229 3 4 5100 - 5101  4600 - 4607B 4400 - 4499C 
TY9374      T20072      T26322      2I19 2G19 2F225 7 3 5100 - 5102  4600 - 4607C 4400 - 4499C 
TY9374      T20073      T26327      2I19 2G12 2D176 6 1 5100 - 5102  4600 - 4603A 3600 - 3601A 
TY9374      T20073      T26327      2I23 2G13 2D235 4 1 5100 - 5107  4600 - 4603B 3600 - 3602A 
TY9374      T20073      T27658      2I23 2G18 2F116 6 15 5100 - 5107  4600 - 4607B 4400 - 4401  
TY9374      T20073      T27658      2I25 2G19 2F155 4 15 5100 - 5108  4600 - 4607C 4400 - 4403  
TY9374      T20073      T27658      2I25 2I4 2F196 10 14 5100 - 5108  4900 - 4901  4400 - 4499  
TY9375      T20073      T28745      2F4 2I5 2G31 9 8 4300 - 4397  4900 - 4901A 4500 - 4501  
TY9375      T20073      T28850      2F4 2I8 1E102 9 10 4300 - 4397  4900 - 4903  1600 - 1603  
TY9375      T20094      T29969      2F6 2G25 1F11 5 6 4300 - 4399A 4700 - 4708  1600 - 1699A 
TY9375      T20094      T30199      2F6 2H3 2L22 5 3 4300 - 4399A 4700 - 4710  6500 - 6576A 
TY9375      T20094      T30726      2F7 2H4 1H91 4 3 4300 - 4399B 4700 - 4710A 1900 - 1908  
TY9375      T20166      T30726      2F7 2D16 1H102 3 3 4300 - 4399B 3600 - 3601  1900 - 1908A 
TY9375      T20166      T30726      2I17 2D22 1H118 3 3 5100 - 5101  3600 - 3602  1900 - 1910  
TY9375      T20168      T30726      2I17 2G10 1H129 18 3 5100 - 5101  4600 - 4601B 1900 - 1910A 
TY9375      T20168      T30726      2I19 2G16 1J235 18 18 5100 - 5102  4600 - 4603E 2700 - 2710A 
TY9375      T20243      T30726      2I19 1H22 1J256 13 14 5100 - 5102  2000 - 2026  2700 - 2711B 
TY9375      T20243      T30726      2I23 1H23 1K25 14 14 5100 - 5107  2000 - 2027  2700 - 2712A 
TY9375      T20243      T30726      2I23 1H24 1K46 13 16 5100 - 5107  2000 - 2034  2700 - 2713B 
TY9375      T20243      T30726      2I25 3D11 1K65 3 13 5100 - 5108  9700 - 9702  2700 - 2714A 
TY9375      T20255      T30726      2I25 1K14 1K86 5 11 5100 - 5108  2800 - 2806A 2700 - 2715B 
T11917      T20257      T307266     1F10 1K13 1J216 5 14 1600 - 1699K 2800 - 2806  2700 - 2704A 
T122075     T20277      T30897      2J16 2E9 3D114 7 4 5900 - 5901  3900 - 3909  9700 - 9702  
T122075     T20280      T32853      2J18 2K8 2K94 5 4 5900 - 5901B 6200 - 6218  6200 - 6218A 
T122075     T20298      T35699      2J20 2I11 1K214 10 7 5900 - 5902  5000 - 5001  2900 - 2902  
T122075     T20310      T43513      2J22 2I4 1F174 9 5 5900 - 5902B 4900 - 4901  1700 - 1710  
T122075     T20310      T43513      2J24 2I5 1F174 8 6 5900 - 5904  4900 - 4901A 1700 - 1710  
T122075     T20310      T43513      3D20 2I8 1F1930 8 5 9700 - 9711  4900 - 4903  1700 - 1723  
T122075     T20314      T43513      3D24 2I4 1F1930 4 6 9700 - 9715  4900 - 4901  1700 - 1723  
T13914      T20314      T43513      2D6 2I5 2F515 4 1 3500 - 3567  4900 - 4901A 4300 - 4399  
T14050      T20314      T43513      2D3 2I6 2F511 4 2 3500 - 3515  4900 - 4901B 4300 - 4399  
T14050      T20314      T43513      2D4 2I7 2F611 4 1 3500 - 3517  4900 - 4902  4300 - 4399A 
T14050      T20314      T43513      2D7 2I8 2F611 4 2 3500 - 3586  4900 - 4903  4300 - 4399A 
T14050      T20315      T43513      2D8 2I4 2F711 7 1 3500 - 3591  4900 - 4901  4300 - 4399B 
T15634      T20316      T43513      2G3 2I4 2F76 3 2 4500 - 4501  4900 - 4901  4300 - 4399B 
T158584     T20316      T43513      2C10 2I5 2I175 3 8 3100 - 3114  4900 - 4901A 5100 - 5101  
T158584     T20316      T43513      2C12 2I6 2I175 3 9 3100 - 3114B 4900 - 4901B 5100 - 5101  
T158584     T20316      T58477      2C14 2I7 1F175 3 5 3100 - 3115  4900 - 4902  1700 - 1710  
T158584     T20316      T58477      2C16 2I8 1F195 3 5 3100 - 3115B 4900 - 4903  1700 - 1723  
T16318      T22867      T58477      2E4 1C12 2F42 8 1 3700 - 3704  1400 - 1421  4300 - 4397  
T16318      T23214      T58477      2E6 2G25 2F52 8 1 3700 - 3710  4700 - 4708  4300 - 4399  
T17949      T23214      T58477      1F10 2H2 2F63 1 1 1600 - 1699K 4700 - 4708B 4300 - 4399A 
T17950      T23214      T58477      1F10 2H3 2F72 8 1 1600 - 1699K 4700 - 4710  4300 - 4399B 
T18891      T23214      T58477      2G10 2H5 2I178 1 8 4600 - 4601B 4700 - 4710B 5100 - 5101  
T18891      T23214      T58477      2G12 3D14 2I1912 1 5 4600 - 4603A 9700 - 9705  5100 - 5102  
T18891      T23215      T58477      2G16 2H2 2I238 2 5 4600 - 4603E 4700 - 4708B 5100 - 5107  
T18891      T23215      T58477      2G18 3D13 2I2512 2 5 4600 - 4607B 9700 - 9704  5100 - 5108  
T19044      T23260      T58477 TY9372E15 1B19 2I171 2 2 4000 - 4003  1200 - 1299  5100 - 5101  
T19044      T23260      T77613      2E16 2F20 2K221 12 4 4000 - 4004  4400 - 4499A 6500 - 6503A 
T19158      T23260      T77613      2L2 3D12 2K2421 12 4 6500 - 6576A 9700 - 9703  6500 - 6522A 
T19651      T23314      T77613      1H22 3D13 2L410 1 4 2000 - 2026  9700 - 9704  6500 - 6577A 
T19651      T23435      T77613      1H23 2G12 2L610 31 4 2000 - 2027  4600 - 4603A 6500 - 6578A 
T19651      T23435      T77613      2E9 2G18 2L84 24 4 3900 - 3909  4600 - 4607B 6500 - 6579A 
T19858      T23442      T77613      1F10 2D16 2L104 8 4 1600 - 1699K 3600 - 3601  6500 - 6592A 
T19860      T23442      UN4660      1F10 2D22 2E45 8 6 1600 - 1699K 3600 - 3602  3700 - 3704  
T19861      T23474      UN4660      1F10 2G10 2E57 19 7 1600 - 1699K 4600 - 4601B 3700 - 3707  
T20011      T23474      UN4660      2H11 2G12 2E67 16 6 4800 - 4802A 4600 - 4603A 3700 - 3710  
T20034      T23474      VFLK07V7467 2D17 2G16 2J54 19 2 3600 - 3601A 4600 - 4603E 5600 - 5602  
T20034      T23474      VFLK7685    2D23 2G18 2J74 16 2 3600 - 3602A 4600 - 4607B 5600 - 5607  
T20046      T23554      VFLK7970    2G25 2H2 2J63 1 2 4700 - 4708  4700 - 4708B 5600 - 5603  
T20046      T23554      36106060    2H1 2H4 1I43 8 8 4700 - 4708A 4700 - 4710A 2100 - 2109A 
T20046      T23568      36106060    2H3 2H4 1I53 11 8 4700 - 4710  4700 - 4710A 2100 - 2109B 
T20046      T23576      2H4 2H23 2   4700 - 4710A 4700 - 4708B 
T20070      T23576      2G13 3D137 2   4600 - 4603B 9700 - 9704  
T20070      T23628      2G19 1H249 2   4600 - 4607C 2000 - 2034  
T20072      T24473      2G12 1I233 1   4600 - 4603A 2400 - 2402  
T20072      T24608      2G13 2G128 35   4600 - 4603B 4600 - 4603A 

POWER UNITS FOR GENSET APPLICATIONS AND FOR VARIABLE SPEED  PC2451    (19-NOV-01) 9995-13
PN=637
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NTB Design

Folder Name BCC_4000_2..............................................................................
Nickname C4000_2..........................................................................................
Location.................... C:\Program Files\GE Fanuc Automation\VersaPro

\Project\BCC_4000_2
Created 27-Jun-03, 16:36:03............................................................................
Modified 03-Jul-03, 18:02:02............................................................................
Description BCC, Standby Generator, 4000.....................................................
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Block Name: AUD_ALM.blk.......................................................................................................
Description: Control Logic for the Audiable Alarm Logic............................................................
Block Type: Ladder.....................................................................................................................

3URJUDP��%&&B����B� &�?3URJUDP�)LOHV?*(�)DQXF�$XWRPDWLRQ?9HUVD3UR?3URMHFW?%&&B����B� $8'B$/0�EON
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1 Audible Alarm Control Logic

2 NEW_ALM

%M00400
New Alarm

AAR

%Q00042
Audible Alarm

Relay

3 Mutes the New Audible Alarm

4 ALM_MUTE_PB

%I00007
Alarm Mute PB

R

NEW_ALM

%M00400
New Alarm

5 Sets the New Alarm Bit

6 EM_STP_ALM

%M00301
Emergency Stop

Alarm

%M00401

%M00401

7 %M00401

%M00401

S

NEW_ALM

%M00400
New Alarm

8 MEN_ALM

%M00302
MEN Alarm

%M00402

%M00402

9 %M00402

%M00402

S

NEW_ALM

%M00400
New Alarm

10 OIL_P_SD_ALM

%M00303
Low Oil Pressure
Shutdown Alarm

%M00403

%M00403

11 %M00403

%M00403

S

NEW_ALM

%M00400
New Alarm

12 ENG_T_SD_ALM

%M00304
High Engine
Temperature

Shutdown Alarm

%M00404

%M00404

13 %M00404

%M00404

S

NEW_ALM

%M00400
New Alarm

14 RAD_WATER_LOW
_ALM

%M00305
Low Radiator

Water Level Alarm

%M00405

%M00405

15 %M00405

%M00405

S

NEW_ALM

%M00400
New Alarm

16 SPD_OVER_ALM

%M00306
Over Speed Alarm

%M00406

%M00406

3URJUDP��%&&B����B� &�?3URJUDP�)LOHV?*(�)DQXF�$XWRPDWLRQ?9HUVD3UR?3URMHFW?%&&B����B� $8'B$/0�EON
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17 %M00406

%M00406

S

NEW_ALM

%M00400
New Alarm

18 SPD_UNDER_ALM

%M00321
Under Speed

Alarm

%M00421

%M00421

19 %M00421

%M00421

S

NEW_ALM

%M00400
New Alarm

20 VOLTS_UNDER_AL
M

%M00322
Alternator Voltage

Under Alarm

%M00422

%M00422

21 %M00422

%M00422

S

NEW_ALM

%M00400
New Alarm

22 VOLTS_OVER_ALM

%M00323
Alternator Voltage

Over Alarm

%M00423

%M00423

23 %M00423

%M00423

S

NEW_ALM

%M00400
New Alarm

24 GEN_CB_TRIP_AL...

%M00324
Generator CB
Tripped Alarm

%M00424

%M00424

25 %M00424

%M00424

S

NEW_ALM

%M00400
New Alarm

26 ALT_TEMP_ALM

%M00325
Alternator High
Temperature

Alarm

%M00425

%M00425

27 %M00425

%M00425

S

NEW_ALM

%M00400
New Alarm

28 FUEL_LEV_EMPTY_A
LM

%M00341
Fuel Empty Alarm

%M00441

%M00441

29 %M00441

%M00441

S

NEW_ALM

%M00400
New Alarm

30 FAIL_TO_STR_ALM

%M00342
Fail to Start Alarm

%M00442

%M00442

3URJUDP��%&&B����B� &�?3URJUDP�)LOHV?*(�)DQXF�$XWRPDWLRQ?9HUVD3UR?3URMHFW?%&&B����B� $8'B$/0�EON
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31 %M00442

%M00442

S

NEW_ALM

%M00400
New Alarm

32 OIL_P_W_ALM

%M00361
Low Oil Pressure
Warning Alarm

%M00461

%M00461

33 %M00461

%M00461

S

NEW_ALM

%M00400
New Alarm

34 ENG_T_W_ALM

%M00362
High Engine
Temperature

Warning Alarm

%M00462

%M00462

35 %M00462

%M00462

S

NEW_ALM

%M00400
New Alarm

36 FUEL_LEV_LOW_AL
M

%M00363
Low Fuel Level

Alarm

%M00463

%M00463

37 %M00463

%M00463

S

NEW_ALM

%M00400
New Alarm

38 BAT_CHG_AC_AL
M

%M00364
Battery Charger

AC Alarm

%M00464

%M00464

39 %M00464

%M00464

S

NEW_ALM

%M00400
New Alarm

40 BAT_CONT_LOW_
V_ALM

%M00365
Control Battery
Charger Low

Voltage Alarm

%M00465

%M00465

41 %M00465

%M00465

S

NEW_ALM

%M00400
New Alarm

42 BAT_STR_LOW_V_A
LM

%M00366
Start Battery
Charger Low

Voltage Alarm

%M00466

%M00466

43 %M00466

%M00466

S

NEW_ALM

%M00400
New Alarm

44 MAINS_ATS_OPN_
ALM

%M00381
Mains ATS Failed
to Open Alarm

%M00481

%M00481

3URJUDP��%&&B����B� &�?3URJUDP�)LOHV?*(�)DQXF�$XWRPDWLRQ?9HUVD3UR?3URMHFW?%&&B����B� $8'B$/0�EON
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45 %M00481

%M00481

S

NEW_ALM

%M00400
New Alarm

46 MAINS_ATS_CLS_A
LM

%M00382
Mains ATS Failed
to Close Alarm

%M00482

%M00482

47 %M00482

%M00482

S

NEW_ALM

%M00400
New Alarm

48 GEN_ATS_OPN_AL
M

%M00383
Generator ATS
Failed to Open

Alarm

%M00483

%M00483

49 %M00483

%M00483

S

NEW_ALM

%M00400
New Alarm

50 GEN_ATS_CLS_AL
M

%M00384
Generator ATS
Failed to Close

Alarm

%M00484

%M00484

51 %M00484

%M00484

S

NEW_ALM

%M00400
New Alarm
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Block Name: ALARM.blk............................................................................................................
Description: Control Logic for the Generator Alarms..................................................................
Block Type: Ladder.....................................................................................................................
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1 Generator High High Alarms

2 EM_STP_ALM

%M00301
Emergency Stop

Alarm

HIGH_HIGH_ALM

%M00300
High High Alarm

MEN_ALM

%M00302
MEN Alarm

OIL_P_SD_ALM

%M00303
Low Oil Pressure
Shutdown Alarm

ENG_T_SD_ALM

%M00304
High Engine
Temperature

Shutdown Alarm

RAD_WATER_LO
W_ALM

%M00305
Low Radiator
Water Level

Alarm

SPD_OVER_ALM

%M00306
Over Speed Alarm

3 Generator High Alarms

4 SPD_UNDER_ALM

%M00321
Under Speed

Alarm

HIGH_ALM

%M00320
High Alarm

VOLTS_UNDER_AL
M

%M00322
Alternator

Voltage Under
Alarm

VOLTS_OVER_AL
M

%M00323
Alternator

Voltage Over
Alarm

GEN_CB_TRIP_AL
M

%M00324
Generator CB
Tripped Alarm

ALT_TEMP_ALM

%M00325
Alternator High
Temperature

Alarm

5 Generator Medium Alarms

3URJUDP��%&&B����B� &�?3URJUDP�)LOHV?*(�)DQXF�$XWRPDWLRQ?9HUVD3UR?3URMHFW?%&&B����B� $/$50�EON
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6 FUEL_LEV_EMPTY_A

LM

%M00341
Fuel Empty Alarm

MEDIUM_ALM

%M00340
Medium Alarm

FAIL_TO_STR_ALM

%M00342
Fail to Start Alarm

MAINS_ATS_OPN_
ALM

%M00381
Mains ATS Failed
to Open Alarm

GEN_ATS_CLS_AL
M

%M00384
Generator ATS
Failed to Close

Alarm

7 Generator Low Alarms

8 OIL_P_W_ALM

%M00361
Low Oil Pressure
Warning Alarm

LOW_ALM

%M00360
Low Alarm

ENG_T_W_ALM

%M00362
High Engine
Temperature

Warning Alarm

FUEL_LEV_LOW_A
LM

%M00363
Low Fuel Level

Alarm

BAT_CHG_AC_AL
M

%M00364
Battery Charger

AC Alarm

BAT_CONT_LOW_
V_ALM

%M00365
Control Battery
Charger Low

Voltage Alarm

BAT_STR_LOW_V_
ALM

%M00366
Start Battery
Charger Low

Voltage Alarm

MAINS_ATS_CLS_
ALM

%M00382
Mains ATS Failed
to Close Alarm

GEN_ATS_OPN_A
LM

%M00383
Generator ATS
Failed to Open

Alarm

9 Generator Emergency Stop Alarm

3URJUDP��%&&B����B� &�?3URJUDP�)LOHV?*(�)DQXF�$XWRPDWLRQ?9HUVD3UR?3URMHFW?%&&B����B� $/$50�EON
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10 EM_STOP_PB

%I00004
Emergency Stop

PB

EM_STP_ALM

%M00301
Emergency Stop

Alarm

EM_STP_ALM

%M00301
Emergency Stop

Alarm

ALM_RESET_PB

%I00006
Alarm Reset PB

11 EM_STP_ALM

%M00301
Emergency Stop

Alarm

EM_STOP_IND

%Q00010
Emergency Stop

Indicator

LAMP_TEST_PB

%I00005
Lamp Test PB

12 Generator MEN Alarm

13 MEN_FLT

%I00024
MEN Fault Relay

MEN_ALM

%M00302
MEN Alarm

MEN_ALM

%M00302
MEN Alarm

ALM_RESET_PB

%I00006
Alarm Reset PB

14 MEN_ALM

%M00302
MEN Alarm

MEN_FLT_IND

%Q00011
MEN Fault
Indicator

LAMP_TEST_PB

%I00005
Lamp Test PB

15 Generator Low Oil Pressure Shut Down Alarm

16 OIL_P_LOW_SD

%I00041
Low Oil Pressure

Shutdown

OIL_P_DLY

%M00207
Oil Pressure
Alarm Delay

OIL_P_SD_ALM

%M00303
Low Oil Pressure
Shutdown Alarm

OIL_P_SD_ALM

%M00303
Low Oil Pressure
Shutdown Alarm

ALM_RESET_PB

%I00006
Alarm Reset PB

17 OIL_P_SD_ALM

%M00303
Low Oil Pressure
Shutdown Alarm

OIL_P_LOW_SD_IN
D

%Q00012
Low Oil Pressure

Shutdown
Indicator

LAMP_TEST_PB

%I00005
Lamp Test PB

18 Generator High Engine Temperature Shut Down Alarm

3URJUDP��%&&B����B� &�?3URJUDP�)LOHV?*(�)DQXF�$XWRPDWLRQ?9HUVD3UR?3URMHFW?%&&B����B� $/$50�EON
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19 ENG_T_HI_SD

%I00043
High Engine
Temperature

Shutdown

STR_UP_DLY

%M00208
Startup Alarm

Delay

ENG_T_SD_ALM

%M00304
High Engine
Temperature

Shutdown Alarm

ENG_T_SD_ALM

%M00304
High Engine
Temperature

Shutdown Alarm

ALM_RESET_PB

%I00006
Alarm Reset PB

20 ENG_T_SD_ALM

%M00304
High Engine
Temperature

Shutdown Alarm

ENG_T_HI_SD_IND

%Q00014
High Engine
Temperature

Shutdown
Indicator

LAMP_TEST_PB

%I00005
Lamp Test PB

21 Generator Low Radiator Water Level Alarm

22 RAD_WATER_LOW

%I00045
Low Radiator
Water Level

TMR TENTHS
RAD_WATER_LOW
_DLY

%M00315
Radiator Water
Level Low Delay

50

%R00300

PV
%R00300

23 RAD_WATER_LOW
_DLY

%M00315
Radiator Water
Level Low Delay

RAD_WATER_LOW
_ALM

%M00305
Low Radiator

Water Level Alarm

RAD_WATER_LOW
_ALM

%M00305
Low Radiator

Water Level Alarm

ALM_RESET_PB

%I00006
Alarm Reset PB

24 RAD_WATER_LOW
_ALM

%M00305
Low Radiator
Water Level

Alarm

RAD_WATER_LOW
_IND

%Q00016
Low Radiator
Water Level

Indicator

LAMP_TEST_PB

%I00005
Lamp Test PB

25 Generator Over Speed Alarm

26 GCR

%Q00041
Governor Control

Relay

TMR TENTHS
SPD_OVER_DLY

%M00316
Over Speed Delay

Timer

50

%R00339

PV
%R00339
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27 SPD_OVER

%I00019
Over Speed Relay

SPD_OVER_DLY

%M00316
Over Speed
Delay Timer

SPD_OVER_ALM

%M00306
Over Speed Alarm

SPD_OVER_ALM

%M00306
Over Speed Alarm

ALM_RESET_PB

%I00006
Alarm Reset PB

28 SPD_OVER_ALM

%M00306
Over Speed

Alarm

SPD_OVER_IND

%Q00019
Over Speed

Indicator

LAMP_TEST_PB

%I00005
Lamp Test PB

29 Generator Under Speed Alarm

30 SPD_UNDER

%I00018
Under Speed

Relay

STR_UP_DLY

%M00208
Startup Alarm

Delay

TMR TENTHS
SPD_UNDER_DLY

%M00331
Under Speed
Alarm Delay

50

%R00303

PV
%R00303

31 SPD_UNDER_DLY

%M00331
Under Speed
Alarm Delay

SPD_UNDER_ALM

%M00321
Under Speed

Alarm

SPD_UNDER_ALM

%M00321
Under Speed

Alarm

ALM_RESET_PB

%I00006
Alarm Reset PB

32 SPD_UNDER_ALM

%M00321
Under Speed

Alarm

SPD_UNDER_IND

%Q00020
Under Speed

Indicator

LAMP_TEST_PB

%I00005
Lamp Test PB

33 Generator Under Voltage Alarm

34 VOLTS_UNDER

%I00020
Under Voltage

Relay

STR_UP_DLY

%M00208
Startup Alarm

Delay

TMR TENTHS
VOLTS_UNDER_D...

%M00332
Under Voltage

Alarm Delay

50

%R00306

PV
%R00306
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35 VOLTS_UNDER_D...

%M00332
Under Voltage

Alarm Delay

VOLTS_UNDER_AL
M

%M00322
Alternator Voltage

Under Alarm

VOLTS_UNDER_AL
M

%M00322
Alternator Voltage

Under Alarm

ALM_RESET_PB

%I00006
Alarm Reset PB

36 VOLTS_UNDER_AL
M

%M00322
Alternator

Voltage Under
Alarm

VOLTS_UNDER_IND

%Q00022
Alternator Voltage

Under Indicator

LAMP_TEST_PB

%I00005
Lamp Test PB

37 Generator Over Voltage Alarm

38 VOLTS_OVER

%I00021
Over Voltage

Relay

STR_UP_DLY

%M00208
Startup Alarm

Delay

TMR TENTHS
VOLTS_OVER_DLY

%M00333
Over Voltage
Alarm Delay

50

%R00309

PV
%R00309

39 VOLTS_OVER_DLY

%M00333
Over Voltage
Alarm Delay

VOLTS_OVER_ALM

%M00323
Alternator Voltage

Over Alarm

VOLTS_OVER_ALM

%M00323
Alternator Voltage

Over Alarm

ALM_RESET_PB

%I00006
Alarm Reset PB

40 VOLTS_OVER_ALM

%M00323
Alternator

Voltage Over
Alarm

VOLTS_OVER_IND

%Q00023
Alternator Voltage

Over Indicator

LAMP_TEST_PB

%I00005
Lamp Test PB

41 Generator CB Tripped Alarm

42 GEN_CB_TRIP

%I00023
Generator CB

Tripped

GEN_CB_TRIP_AL...

%M00324
Generator CB
Tripped Alarm

GEN_CB_TRIP_AL...

%M00324
Generator CB
Tripped Alarm

ALM_RESET_PB

%I00006
Alarm Reset PB
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43 GEN_CB_TRIP_AL...

%M00324
Generator CB
Tripped Alarm

GEN_CB_TRIP_IND

%Q00025
Generator CB

Tripped Indicator

LAMP_TEST_PB

%I00005
Lamp Test PB

44 Generator High Alternator Temperature Alarm

45 ALT_TEMP

%I00022
Alternator High

Temperature Relay

STR_UP_DLY

%M00208
Startup Alarm

Delay

ALT_TEMP_ALM

%M00325
Alternator High
Temperature

Alarm

ALT_TEMP_ALM

%M00325
Alternator High
Temperature

Alarm

ALM_RESET_PB

%I00006
Alarm Reset PB

46 ALT_TEMP_ALM

%M00325
Alternator High
Temperature

Alarm

ALT_TEMP_IND

%Q00024
Alternator High
Temperature

Indicator

LAMP_TEST_PB

%I00005
Lamp Test PB

47 Generator Fuel Level Empty Alarm

48 FUEL_LEV_EMPTY

%I00047
Fuel Empty

TMR TENTHS
FUEL_LEV_EMPTY_D
LY

%M00351
Fuel Level Empty

Alarm Delay

50

%R00312

PV
%R00312

49 FUEL_LEV_EMPTY_D
LY

%M00351
Fuel Level Empty

Alarm Delay

FUEL_LEV_EMPTY_A
LM

%M00341
Fuel Empty Alarm

FUEL_LEV_EMPTY_A
LM

%M00341
Fuel Empty Alarm

ALM_RESET_PB

%I00006
Alarm Reset PB

50 FUEL_LEV_EMPTY_A
LM

%M00341
Fuel Empty Alarm

FUEL_LEV_EMPTY_I
ND

%Q00017
Fuel Empty
Indicator

LAMP_TEST_PB

%I00005
Lamp Test PB

51 Generator Fail To Start Alarm

3URJUDP��%&&B����B� &�?3URJUDP�)LOHV?*(�)DQXF�$XWRPDWLRQ?9HUVD3UR?3URMHFW?%&&B����B� $/$50�EON

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 879 of 1433



���-XO������������ 17%�'HVLJQ��9HUVD3UR��WP� 3DJH����
52 FAIL_STR_CNT

%M00204
Failed to Start

Counter

FAIL_TO_STR_ALM

%M00342
Fail to Start Alarm

FAIL_TO_STR_ALM

%M00342
Fail to Start Alarm

ALM_RESET_PB

%I00006
Alarm Reset PB

53 FAIL_TO_STR_ALM

%M00342
Fail to Start Alarm

FAIL_TO_STR_IND

%Q00021
Fail to Start
Indicator

LAMP_TEST_PB

%I00005
Lamp Test PB

54 Generator Low Oil Pressure Warning Alarm

55 OIL_P_LOW_W

%I00042
Low Oil Pressure

Warning

OIL_P_DLY

%M00207
Oil Pressure
Alarm Delay

OIL_P_W_ALM

%M00361
Low Oil Pressure
Warning Alarm

OIL_P_W_ALM

%M00361
Low Oil Pressure
Warning Alarm

ALM_RESET_PB

%I00006
Alarm Reset PB

56 OIL_P_W_ALM

%M00361
Low Oil Pressure
Warning Alarm

OIL_P_LOW_W_IN
D

%Q00013
Low Oil Pressure

Warning Indicator

LAMP_TEST_PB

%I00005
Lamp Test PB

57 Generator High Engine Temperature Warning Alarm

58 ENG_T_HI_W

%I00044
High Engine
Temperature

Warning

STR_UP_DLY

%M00208
Startup Alarm

Delay

ENG_T_W_ALM

%M00362
High Engine
Temperature

Warning Alarm

ENG_T_W_ALM

%M00362
High Engine
Temperature

Warning Alarm

ALM_RESET_PB

%I00006
Alarm Reset PB

59 ENG_T_W_ALM

%M00362
High Engine
Temperature

Warning Alarm

ENG_T_HI_W_IND

%Q00015
High Engine
Temperature

Warning Indicator

LAMP_TEST_PB

%I00005
Lamp Test PB

60 Generator Fuel Level Low Alarm
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61 FUEL_LEV_LOW

%I00046
Low Fuel Level

TMR TENTHS
FUEL_LEV_LOW_DL
Y

%M00373
Fuel Level Low
Alarm Delay

50

%R00315

PV
%R00315

62 FUEL_LEV_LOW_DL
Y

%M00373
Fuel Level Low
Alarm Delay

FUEL_LEV_LOW_AL
M

%M00363
Low Fuel Level

Alarm

FUEL_LEV_LOW_AL
M

%M00363
Low Fuel Level

Alarm

ALM_RESET_PB

%I00006
Alarm Reset PB

63 FUEL_LEV_LOW_AL
M

%M00363
Low Fuel Level

Alarm

FUEL_LEV_LOW_IN
D

%Q00018
Low Fuel Level

Indicator

LAMP_TEST_PB

%I00005
Lamp Test PB

64 Generator Battery Charger AC Fail Alarm

65 BAT_CHG_AC

%I00025
Battery Charger

AC Relay

TMR TENTHS
BAT_CHG_AC_DLY

%M00374
Battery Charger
AC Failure Delay

600

%R00318

PV
%R00318

66 BAT_CHG_AC_DLY

%M00374
Battery Charger
AC Failure Delay

BAT_CHG_AC_AL
M

%M00364
Battery Charger

AC Alarm

BAT_CHG_AC_AL
M

%M00364
Battery Charger

AC Alarm

ALM_RESET_PB

%I00006
Alarm Reset PB

67 BAT_CHG_AC_AL
M

%M00364
Battery Charger

AC Alarm

BAT_CHG_AC_IND

%Q00026
Battery Charger

AC Indicator

LAMP_TEST_PB

%I00005
Lamp Test PB

68 Generator Control Battery Low Voltage Alarm
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69 BAT_CONT_LOW_

V

%I00026
Control Battery
Charger Low

Voltage

TMR TENTHS
BAT_CONT_LOW_
V_DLY

%M00375
Control Battery

Low Voltage
Delay

300

%R00321

PV
%R00321

70 BAT_CONT_LOW_
V_DLY

%M00375
Control Battery

Low Voltage
Delay

BAT_CONT_LOW_
V_ALM

%M00365
Control Battery
Charger Low

Voltage Alarm

BAT_CONT_LOW_
V_ALM

%M00365
Control Battery
Charger Low

Voltage Alarm

ALM_RESET_PB

%I00006
Alarm Reset PB

71 BAT_CONT_LOW_
V_ALM

%M00365
Control Battery
Charger Low

Voltage Alarm

BAT_CONT_LOW_
V_IND

%Q00027
Control Battery
Charger Low

Voltage Indicator

LAMP_TEST_PB

%I00005
Lamp Test PB

72 Generator Start Battery Low Voltage Alarm

73 BAT_STR_LOW_V

%I00027
Start Battery
Charger Low

Voltage

TMR TENTHS
BAT_STR_LOW_V_D
LY

%M00376
Start Battery Low

Voltage Delay

600

%R00324

PV
%R00324

74 BAT_STR_LOW_V_D
LY

%M00376
Start Battery Low

Voltage Delay

BAT_STR_LOW_V_A
LM

%M00366
Start Battery
Charger Low

Voltage Alarm

BAT_STR_LOW_V_A
LM

%M00366
Start Battery
Charger Low

Voltage Alarm

ALM_RESET_PB

%I00006
Alarm Reset PB

75 BAT_STR_LOW_V_A
LM

%M00366
Start Battery
Charger Low

Voltage Alarm

BAT_STR_LOW_V_I
ND

%Q00028
Start Battery
Charger Low

Voltage Indicator

LAMP_TEST_PB

%I00005
Lamp Test PB

76 Mains ATS Fail to Open Alarm
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77 MAINS_ATS_OPN_

CMD

%Q00033
BCC Mains ATS

Open Command

MAINS_ATS_CLS

%I00034
BCC Mains ATS

Closed

GEN_RUNNING

%M00201
Generator

Running

TMR TENTHS
MAINS_ATS_OPN_
ALM

%M00381
Mains ATS Failed
to Open Alarm

MAINS_ATS_OPN_
ALM

%M00381
Mains ATS Failed
to Open Alarm

ALM_RESET_PB

%I00006
Alarm Reset PB

50

%R00327

PV
%R00327

78 Mains ATS Fail to Close Alarm

79 MAINS_ATS_OPN_
CMD

%Q00033
BCC Mains ATS

Open Command

MAINS_ATS_CLS

%I00034
BCC Mains ATS

Closed

MAINS_FAILED

%I00033
BCC Mains Failed

TMR TENTHS
MAINS_ATS_CLS_A
LM

%M00382
Mains ATS Failed
to Close Alarm

MAINS_ATS_CLS_A
LM

%M00382
Mains ATS Failed
to Close Alarm

ALM_RESET_PB

%I00006
Alarm Reset PB

50

%R00330

PV
%R00330

80 Generator ATS Fail to Open Alarm

81 GEN_ATS_CLS_CM
D

%Q00034
BCC Generator

ATS Close
Command

GEN_ATS_CLS

%I00035
BCC Generator

ATS Closed

MAINS_FAILED

%I00033
BCC Mains Failed

TMR TENTHS
GEN_ATS_OPN_AL
M

%M00383
Generator ATS
Failed to Open

Alarm

GEN_ATS_OPN_AL
M

%M00383
Generator ATS
Failed to Open

Alarm

ALM_RESET_PB

%I00006
Alarm Reset PB

50

%R00333

PV
%R00333

82 Generator ATS Fail to Close Alarm

83 GEN_ATS_CLS_CM
D

%Q00034
BCC Generator

ATS Close
Command

GEN_ATS_CLS

%I00035
BCC Generator

ATS Closed

GEN_RUNNING

%M00201
Generator

Running

TMR TENTHS
GEN_ATS_CLS_AL
M

%M00384
Generator ATS
Failed to Close

Alarm

GEN_ATS_CLS_AL
M

%M00384
Generator ATS
Failed to Close

Alarm

ALM_RESET_PB

%I00006
Alarm Reset PB

50

%R00336

PV
%R00336
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Block Name: SEQ.blk.................................................................................................................
Description: Control Logic for the Generator Operation Sequences..........................................
Block Type: Ladder.....................................................................................................................
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1 Generator OFF State

2 SEL_AUTO

%I00001
Selector Switch

Auto

SEL_TEST

%I00002
Selector Switch

Test

SEL_MAN

%I00003
Selector Switch

Manual

TMR TENTHS
GEN_OFF

%M00101
Generator OFF

25

%R00100

PV
%R00100

3 GEN_OFF

%M00101
Generator OFF

MOVE INT

1

1

IN Q SEQ_CNT

%R00001
Sequence
Counter

4 Generator Automatic Start and Stop Logic

5 MAINS_FAILED

%I00033
BCC Mains Failed

MAINS_FAIL_STP

%M00104
Mains Failed Stop

GEN_OFF

%M00101
Generator OFF

HIGH_HIGH_ALM

%M00300
High High Alarm

HIGH_ALM

%M00320
High Alarm

MEDIUM_ALM

%M00340
Medium Alarm

TMR TENTHS
AUTO_TEST_STR

%M00102
Auto & Test Start /

Stop

REMOTE_STR

%M00103
Remote Start

REMOTE_STR

%M00103
Remote Start

REMOTE_STP

%M00105
Remote Stop

5

%R00103

PV
%R00103

TEST_STR

%M00106
Test Start

TEST_STP

%M00107
Test Stop

AUTO_TEST_STR

%M00102
Auto & Test Start /

Stop

6 MAINS_FAILED

%I00033
BCC Mains Failed

TMR TENTHS
MAINS_FAIL_STP

%M00104
Mains Failed Stop

1200

%R00106

PV
%R00106

7 SEL_AUTO

%I00001
Selector Switch

Auto

REM_STR

%I00036
BCC Remote Start

REMOTE_STP

%M00105
Remote Stop

TMR TENTHS
REMOTE_STR

%M00103
Remote Start

MAINS_ATS_CLS_A
LM

%M00382
Mains ATS Failed
to Close Alarm

GEN_RUNNING

%M00201
Generator

Running

5

%R00109

PV
%R00109

REMOTE_STR

%M00103
Remote Start
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8 SEL_AUTO

%I00001
Selector Switch

Auto

REM_STP

%I00037
BCC Remote

Stop

TMR TENTHS
REMOTE_STP

%M00105
Remote Stop

HIGH_HIGH_ALM

%M00300
High High Alarm

5

%R00112

PV
%R00112

HIGH_ALM

%M00320
High Alarm

MEDIUM_ALM

%M00340
Medium Alarm

9 SEL_TEST

%I00002
Selector Switch

Test

TMR TENTHS
TEST_STR

%M00106
Test Start

10

%R00115

PV
%R00115

10 SEL_TEST

%I00002
Selector Switch

Test

TMR TENTHS
TEST_STP

%M00107
Test Stop

10

%R00118

PV
%R00118

11 Generator Sequence 1 -- 2
Starting the Generator

12 GEN_RUN_OFF

%M00108
Generator Run Off

HIGH_HIGH_ALM

%M00300
High High Alarm

HIGH_ALM

%M00320
High Alarm

MEDIUM_ALM

%M00340
Medium Alarm

SEL_AUTO

%I00001
Selector Switch

Auto

AUTO_TEST_STR

%M00102
Auto & Test Start

/ Stop

STEP_1

%M00001
Step Sequence

No.1

MOVE INT

SEL_TEST

%I00002
Selector Switch

Test

AUTO_TEST_STR

%M00102
Auto & Test Start

/ Stop

2

1

IN Q SEQ_CNT

%R00001
Sequence
Counter

SEL_MAN

%I00003
Selector Switch

Manual

MAN_STR_PB

%I00008
Manaul Start PB

13 SPD_STP_CRK

%I00017
Crank Cutout

Relay

OFDT TENTHS
GEN_RUN_OFF

%M00108
Generator Run Off

150

%R00121

PV
%R00121
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14 STEP_1

%M00001
Step Sequence

No.1

R

ENABLE_OFFLINE

%M00109
Enable Generator

to go Offline

15 Generator Sequence 2 -- 3
Generator Running at Rated Speed
Generator Warmup Time

16 SEL_AUTO

%I00001
Selector Switch

Auto

GEN_RUNNING

%M00201
Generator

Running

STEP_2_E

%M00002
Step Sequence

No.2

TMR TENTHS MOVE INT

SEL_TEST

%I00002
Selector Switch

Test

50

%R00124

PV
%R00124

3

1

IN Q SEQ_CNT

%R00001
Sequence
Counter

17 SEL_MAN

%I00003
Selector Switch

Manual

GEN_RUNNING

%M00201
Generator

Running

STEP_2_E

%M00002
Step Sequence

No.2

TMR TENTHS MOVE INT

50

%R00127

PV
%R00127

3

1

IN Q SEQ_CNT

%R00001
Sequence
Counter

18 SEL_AUTO

%I00001
Selector Switch

Auto

SPD_STP_CRK

%I00017
Crank Cutout

Relay

AUTO_TEST_STR

%M00102
Auto & Test Start /

Stop

STEP_2_E

%M00002
Step Sequence

No.2

MOVE INT

SEL_TEST

%I00002
Selector Switch

Test

1

1

IN Q SEQ_CNT

%R00001
Sequence
Counter

19 SEL_AUTO

%I00001
Selector Switch

Auto

SPD_STP_CRK

%I00017
Crank Cutout

Relay

AUTO_TEST_STR

%M00102
Auto & Test Start /

Stop

STEP_2_E

%M00002
Step Sequence

No.2

MOVE INT

SEL_TEST

%I00002
Selector Switch

Test

9

1

IN Q SEQ_CNT

%R00001
Sequence
Counter

20 SEL_MAN

%I00003
Selector Switch

Manual

SPD_STP_CRK

%I00017
Crank Cutout

Relay

MAN_STP_PB

%I00009
Manual Stop PB

STEP_2_E

%M00002
Step Sequence

No.2

MOVE INT

1

1

IN Q SEQ_CNT

%R00001
Sequence
Counter

21 SEL_MAN

%I00003
Selector Switch

Manual

SPD_STP_CRK

%I00017
Crank Cutout

Relay

MAN_STP_PB

%I00009
Manual Stop PB

STEP_2_E

%M00002
Step Sequence

No.2

MOVE INT

9

1

IN Q SEQ_CNT

%R00001
Sequence
Counter

22 Generator Sequence 3 -- 4
Generator Running at Rated Speed
Transfer to Generator ATS
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23 SEL_AUTO

%I00001
Selector Switch

Auto

GEN_RUNNING

%M00201
Generator

Running

STEP_3

%M00003
Step Sequence

No.3

MOVE INT

SEL_TEST

%I00002
Selector Switch

Test

4

1

IN Q SEQ_CNT

%R00001
Sequence
Counter

24 SEL_MAN

%I00003
Selector Switch

Manual

GEN_RUNNING

%M00201
Generator

Running

MAN_TRF_GEN_PB

%I00011
Manual Transfer to

Generator PB

STEP_3

%M00003
Step Sequence

No.3

MOVE INT

4

1

IN Q SEQ_CNT

%R00001
Sequence
Counter

25 SEL_AUTO

%I00001
Selector Switch

Auto

AUTO_TEST_STR

%M00102
Auto & Test Start /

Stop

STEP_3

%M00003
Step Sequence

No.3

MOVE INT

SEL_TEST

%I00002
Selector Switch

Test

9

1

IN Q SEQ_CNT

%R00001
Sequence
Counter

26 SEL_MAN

%I00003
Selector Switch

Manual

MAN_STP_PB

%I00009
Manual Stop PB

STEP_3

%M00003
Step Sequence

No.3

MOVE INT

9

1

IN Q SEQ_CNT

%R00001
Sequence
Counter

27 Generator Sequence 4 -- 5
Generator Running Online

28 SEL_AUTO

%I00001
Selector Switch

Auto

GEN_RUNNING

%M00201
Generator

Running

MAINS_ATS_CLS

%I00034
BCC Mains ATS

Closed

GEN_ATS_CLS

%I00035
BCC Generator

ATS Closed

STEP_4

%M00004
Step Sequence

No.4

MOVE INT

SEL_TEST

%I00002
Selector Switch

Test

5

1

IN Q SEQ_CNT

%R00001
Sequence
Counter

29 SEL_MAN

%I00003
Selector Switch

Manual

GEN_RUNNING

%M00201
Generator

Running

MAINS_ATS_CLS

%I00034
BCC Mains ATS

Closed

GEN_ATS_CLS

%I00035
BCC Generator

ATS Closed

STEP_4

%M00004
Step Sequence

No.4

MOVE INT

5

1

IN Q SEQ_CNT

%R00001
Sequence
Counter
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30 SEL_AUTO

%I00001
Selector Switch

Auto

AUTO_TEST_STR

%M00102
Auto & Test Start /

Stop

STEP_4

%M00004
Step Sequence

No.4

MOVE INT

SEL_TEST

%I00002
Selector Switch

Test

9

1

IN Q SEQ_CNT

%R00001
Sequence
Counter

31 SEL_MAN

%I00003
Selector Switch

Manual

MAN_TRF_MAINS_
PB

%I00010
Manual Transfer to

Mains PB

STEP_4

%M00004
Step Sequence

No.4

MOVE INT

3

1

IN Q SEQ_CNT

%R00001
Sequence
Counter

32 SEL_MAN

%I00003
Selector Switch

Manual

MAN_STP_PB

%I00009
Manual Stop PB

STEP_4

%M00004
Step Sequence

No.4

MOVE INT

9

1

IN Q SEQ_CNT

%R00001
Sequence
Counter

33 Generator Sequence 5 -- 7
Generator Running Online
Transfer to Mains ATS

34 SEL_AUTO

%I00001
Selector Switch

Auto

AUTO_TEST_STR

%M00102
Auto & Test Start /

Stop

STEP_5

%M00005
Step Sequence

No.5

MOVE INT

SEL_TEST

%I00002
Selector Switch

Test

7

1

IN Q SEQ_CNT

%R00001
Sequence
Counter

35 SEL_MAN

%I00003
Selector Switch

Manual

MAN_TRF_MAINS_
PB

%I00010
Manual Transfer to

Mains PB

STEP_5

%M00005
Step Sequence

No.5

MOVE INT

S

ENABLE_OFFLINE

%M00109
Enable Generator

to go Offline

7

1

IN Q SEQ_CNT

%R00001
Sequence
Counter

36 SEL_MAN

%I00003
Selector Switch

Manual

MAN_STP_PB

%I00009
Manual Stop PB

STEP_5

%M00005
Step Sequence

No.5

MOVE INT

7

1

IN Q SEQ_CNT

%R00001
Sequence
Counter

37 Generator Sequence 7 -- 9
Generator Running
Mains ATS Closed
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38 MAINS_ATS_CLS

%I00034
BCC Mains ATS

Closed

GEN_ATS_CLS

%I00035
BCC Generator

ATS Closed

ENABLE_OFFLINE

%M00109
Enable Generator

to go Offline

STEP_7

%M00007
Step Sequence

No.7

MOVE INT

9

1

IN Q SEQ_CNT

%R00001
Sequence
Counter

39 Generator Sequence 7 -- 3
Generator Running
Mains ATS Closed
Return to Step 3

40 MAINS_ATS_CLS

%I00034
BCC Mains ATS

Closed

GEN_ATS_CLS

%I00035
BCC Generator

ATS Closed

ENABLE_OFFLINE

%M00109
Enable Generator

to go Offline

STEP_7

%M00007
Step Sequence

No.7

MOVE INT

R

ENABLE_OFFLINE

%M00109
Enable Generator

to go Offline

3

1

IN Q SEQ_CNT

%R00001
Sequence
Counter

41 Generator Sequence 9 -- 1
Generator Cool Down

42 SEL_AUTO

%I00001
Selector Switch

Auto

STEP_9

%M00009
Step Sequence

No.9

TMR TENTHS MOVE INT

SEL_TEST

%I00002
Selector Switch

Test

3000

%R00130

PV
%R00130

1

1

IN Q SEQ_CNT

%R00001
Sequence
Counter

43 SEL_MAN

%I00003
Selector Switch

Manual

STEP_9

%M00009
Step Sequence

No.9

TMR TENTHS MOVE INT

10

%R00133

PV
%R00133

1

1

IN Q SEQ_CNT

%R00001
Sequence
Counter

44 Generator Sequence 9 -- 2
Generator Restart

45 SEL_AUTO

%I00001
Selector Switch

Auto

AUTO_TEST_STR

%M00102
Auto & Test Start /

Stop

STEP_9

%M00009
Step Sequence

No.9

TMR TENTHS MOVE INT

SEL_TEST

%I00002
Selector Switch

Test

3000

%R00136

PV
%R00136

1

1

IN Q SEQ_CNT

%R00001
Sequence
Counter

46 Generator High High Alarm
Generator Shut Down

47 HIGH_HIGH_ALM

%M00300
High High Alarm

HH_ALM_OS1

%M00110
High High Alarm

One Shot
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48 HH_ALM_OS1

%M00110
High High Alarm

One Shot

MOVE INT

1

1

IN Q SEQ_CNT

%R00001
Sequence
Counter

49 Generator High Alarm
Generator Not Running, Move to Stop Mode, Step 1

50 HIGH_ALM

%M00320
High Alarm

SPD_STP_CRK

%I00017
Crank Cutout

Relay

H_ALM_OS1

%M00111
High Alarm One

Shot

51 H_ALM_OS1

%M00111
High Alarm One

Shot

MOVE INT

1

1

IN Q SEQ_CNT

%R00001
Sequence
Counter

52 Generator High Alarm
Generator Running, Move to Cool Down Mode, Step 9

53 HIGH_ALM

%M00320
High Alarm

SPD_STP_CRK

%I00017
Crank Cutout

Relay

H_ALM_OS2

%M00112
High Alarm One

Shot

54 H_ALM_OS2

%M00112
High Alarm One

Shot

MOVE INT

9

1

IN Q SEQ_CNT

%R00001
Sequence
Counter

55 Generator Medium Alarm
Generator Not Running, Move to Stop Mode, Step 1

56 MEDIUM_ALM

%M00340
Medium Alarm

SPD_STP_CRK

%I00017
Crank Cutout

Relay

M_ALM_OS1

%M00113
Medium Alarm

One Shot

57 M_ALM_OS1

%M00113
Medium Alarm

One Shot

MOVE INT

1

1

IN Q SEQ_CNT

%R00001
Sequence
Counter

58 Generator Medium Alarm
Generator Running, Move to Transfer to Mains ATS, Step 7

59 MEDIUM_ALM

%M00340
Medium Alarm

SPD_STP_CRK

%I00017
Crank Cutout

Relay

M_ALM_OS2

%M00114
Medium Alarm

One Shot
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60 M_ALM_OS2

%M00114
Medium Alarm

One Shot

MOVE INT

7

1

IN Q SEQ_CNT

%R00001
Sequence
Counter

61 Mains ATS FAil To Close Alarm
Generator Not Running, Move to Generator Stopped, Step 1

62 GEN_RUNNING

%M00201
Generator

Running

MAINS_ATS_CLS_A
LM

%M00382
Mains ATS Failed
to Close Alarm

M_ATS_ALM_OS1

%M00115
Mains ATS Alarm

One Shot

63 M_ATS_ALM_OS1

%M00115
Mains ATS Alarm

One Shot

MOVE INT

1

1

IN Q SEQ_CNT

%R00001
Sequence
Counter

64 Mains ATS Fail To Close Alarm
Generator Running, Move to Transfer to Generator ATS, Step 4

65 GEN_RUNNING

%M00201
Generator

Running

MAINS_ATS_CLS_A
LM

%M00382
Mains ATS Failed
to Close Alarm

AUTO_TEST_STR

%M00102
Auto & Test Start /

Stop

M_ATS_ALM_OS2

%M00116
Mains ATS Alarm

One Shot

66 M_ATS_ALM_OS2

%M00116
Mains ATS Alarm

One Shot

MOVE INT

4

1

IN Q SEQ_CNT

%R00001
Sequence
Counter

67 Generator Sequence Counter is Out of Range.
Reset to Step 1

68 ALW_ON

%S00007
Always ON

LT INT

SEQ_CNT

%R00001
Sequence
Counter

IN1 Q

MOVE INT

1 IN2 1

1

IN Q SEQ_CNT

%R00001
Sequence
Counter
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69 ALW_ON

%S00007
Always ON

EQ INT

SEQ_CNT

%R00001
Sequence
Counter

IN1 Q

MOVE INT

6 IN2 1

1

IN Q SEQ_CNT

%R00001
Sequence
Counter

70 ALW_ON

%S00007
Always ON

EQ INT

SEQ_CNT

%R00001
Sequence
Counter

IN1 Q

MOVE INT

8 IN2 1

1

IN Q SEQ_CNT

%R00001
Sequence
Counter

71 ALW_ON

%S00007
Always ON

GT INT

SEQ_CNT

%R00001
Sequence
Counter

IN1 Q

MOVE INT

9 IN2 1

1

IN Q SEQ_CNT

%R00001
Sequence
Counter
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Block Name: MAIN.blk...............................................................................................................
Description: Control Logic for the Generator Sequence Steps..................................................
Block Type: Ladder.....................................................................................................................
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1 Generator Sequence No.1

Generator Stopped
2 ALW_ON

%S00007
Always ON

EQ INT

SEQ_CNT

%R00001
Sequence
Counter

IN1 Q

STEP_1

%M00001
Step Sequence

No.1

1 IN2

3 Generator Sequence No.2
Generator Starting

4 ALW_ON

%S00007
Always ON

EQ INT

SEQ_CNT

%R00001
Sequence
Counter

IN1 Q

STEP_2_E

%M00002
Step Sequence

No.2

2 IN2

5 ALW_ON

%S00007
Always ON

GE INT

SEQ_CNT

%R00001
Sequence
Counter

IN1 Q

STEP_2_GE

%M00022
Step Sequence

No.2 GE

2 IN2

6 Generator Running Logic

7 GCR

%Q00041
Governor Control

Relay

SPD_UNDER

%I00018
Under Speed

Relay

GEN_RUNNING

%M00201
Generator

Running

VOLTS_UNDER

%I00020
Under Voltage

Relay

8 Generator Starter Motor and Governor Logic

9 STEP_2_E

%M00002
Step Sequence

No.2

SPD_STP_CRK

%I00017
Crank Cutout

Relay

FAIL_STR_TM

%M00202
Failed to Start Time

CRK_CUTOUT

%M00205
Generator Crank

Cutout

SMR

%Q00040
Starter Motor

Relay
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10 STEP_2_GE

%M00022
Step Sequence

No.2 GE

HIGH_HIGH_ALM

%M00300
High High Alarm

GCR

%Q00041
Governor Control

Relay

11 Generator Fail To Start Timers and Counters

12 STEP_2_E

%M00002
Step Sequence

No.2

SPD_STP_CRK

%I00017
Crank Cutout

Relay

FAIL_STR_DLY

%M00203
Failed to Start
Pulse Delay

TMR TENTHS
FAIL_STR_TM

%M00202
Failed to Start Time

100

%R00200

PV
%R00200

13 FAIL_STR_TM

%M00202
Failed to Start Time

TMR TENTHS
FAIL_STR_DLY

%M00203
Failed to Start
Pulse Delay

100

%R00203

PV
%R00203

14 FAIL_STR_TM

%M00202
Failed to Start Time

UPCTR
FAIL_STR_CNT

%M00204
Failed to Start

Counter

STEP_2_E

%M00002
Step Sequence

No.2

%R00206

R
%R00206

3 PV

15 STEP_2_E

%M00002
Step Sequence

No.2

GCR

%Q00041
Governor Control

Relay

SPD_STP_CRK

%I00017
Crank Cutout

Relay

FAIL_STR_TM

%M00202
Failed to Start Time

TMR TENTHS
CRK_CUTOUT

%M00205
Generator Crank

Cutout

CRK_CUTOUT

%M00205
Generator Crank

Cutout

10

%R00209

PV
%R00209

16 STEP_2_GE

%M00022
Step Sequence

No.2 GE

CRK_CUTOUT

%M00205
Generator Crank

Cutout

STEP_1

%M00001
Step Sequence

No.1

ENB_STR_DLY

%M00206
Enable Start Delay

for Alarms

ENB_STR_DLY

%M00206
Enable Start Delay

for Alarms
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17 ENB_STR_DLY

%M00206
Enable Start Delay

for Alarms

TMR TENTHS
OIL_P_DLY

%M00207
Oil Pressure Alarm

Delay

100

%R00212

PV
%R00212

18 ENB_STR_DLY

%M00206
Enable Start Delay

for Alarms

TMR TENTHS
STR_UP_DLY

%M00208
Startup Alarm

Delay

300

%R00215

PV
%R00215

19 Generator Sequence No.3
Generator Running

20 ALW_ON

%S00007
Always ON

EQ INT

SEQ_CNT

%R00001
Sequence
Counter

IN1 Q

STEP_3

%M00003
Step Sequence

No.3

3 IN2

21 Generator Sequence No.4
Transfer to Generator ATS

22 ALW_ON

%S00007
Always ON

EQ INT

SEQ_CNT

%R00001
Sequence
Counter

IN1 Q

STEP_4

%M00004
Step Sequence

No.4

4 IN2

23 STEP_4

%M00004
Step Sequence

No.4

M_ATS_OPN_1

%M00209
Mains ATS Open

Command

24 STEP_4

%M00004
Step Sequence

No.4

MAINS_ATS_CLS

%I00034
BCC Mains ATS

Closed

TMR TENTHS
G_ATS_CLS_1

%M00210
Generator ATS

Close Command

20

%R00218

PV
%R00218

25 Generator Sequence No.5
Generator Running Online
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26 ALW_ON

%S00007
Always ON

EQ INT

SEQ_CNT

%R00001
Sequence
Counter

IN1 Q

STEP_5

%M00005
Step Sequence

No.5

5 IN2

27 Generator Sequence No.7
Transfer to Mains ATS

28 ALW_ON

%S00007
Always ON

EQ INT

SEQ_CNT

%R00001
Sequence
Counter

IN1 Q

STEP_7

%M00007
Step Sequence

No.7

7 IN2

29 STEP_7

%M00007
Step Sequence

No.7

G_ATS_OPN_1

%M00211
Generator ATS

Open Command

STEP_9

%M00009
Step Sequence

No.9

STEP_1

%M00001
Step Sequence

No.1

STEP_2_E

%M00002
Step Sequence

No.2

STEP_3

%M00003
Step Sequence

No.3
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30 STEP_7

%M00007
Step Sequence

No.7

GEN_ATS_CLS

%I00035
BCC Generator

ATS Closed

TMR TENTHS
M_ATS_CLS_1

%M00212
Mains ATS Close

Command

STEP_9

%M00009
Step Sequence

No.9

20

%R00221

PV
%R00221

STEP_1

%M00001
Step Sequence

No.1

STEP_2_E

%M00002
Step Sequence

No.2

STEP_3

%M00003
Step Sequence

No.3

31 Generator Sequence No.9
Generator Offline
Generator Cool Down

32 ALW_ON

%S00007
Always ON

EQ INT

SEQ_CNT

%R00001
Sequence
Counter

IN1 Q

STEP_9

%M00009
Step Sequence

No.9

9 IN2

33 Mains ATS Control Logic

34 M_ATS_OPN_1

%M00209
Mains ATS Open

Command

M_ATS_CLS_1

%M00212
Mains ATS Close

Command

MAINS_ATS_OPN_
CMD

%Q00033
BCC Mains ATS

Open Command

MAINS_ATS_OPN_
CMD

%Q00033
BCC Mains ATS

Open Command

M_ATS_CLS_ENB

%M00213
Mains ATS Close

Enable

35 GEN_ATS_CLS

%I00035
BCC Generator

ATS Closed

TMR TENTHS
M_ATS_CLS_ENB

%M00213
Mains ATS Close

Enable

300

%R00224

PV
%R00224

36 Generator ATS Control Logic
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37 G_ATS_CLS_1

%M00210
Generator ATS

Close Command

G_ATS_CLS_ENB

%M00214
Generator ATS
Close Enable

G_ATS_OPN_1

%M00211
Generator ATS

Open Command

GEN_ATS_CLS_CM
D

%Q00034
BCC Generator

ATS Close
Command

GEN_ATS_CLS_CM
D

%Q00034
BCC Generator

ATS Close
Command

38 MAINS_ATS_CLS

%I00034
BCC Mains ATS

Closed

TMR TENTHS
G_ATS_CLS_ENB

%M00214
Generator ATS
Close Enable

300

%R00227

PV
%R00227

39 Generator CB Shunt Trip Control Logic

40 HIGH_HIGH_ALM

%M00300
High High Alarm

GEN_ATS_CLS

%I00035
BCC Generator

ATS Closed

TMR TENTHS
SDAR

%Q00043
Generator Shunt

Trip Relay

HIGH_ALM

%M00320
High Alarm

20

%R00230

PV
%R00230

41 BCC Interface Relay Outputs

42 HIGH_HIGH_ALM

%M00300
High High Alarm

GEN_SD_ALM

%Q00035
BCC Generator
Shutdown Alarm

HIGH_ALM

%M00320
High Alarm

MEDIUM_ALM

%M00340
Medium Alarm

43 LOW_ALM

%M00360
Low Alarm

GEN_W_ALM

%Q00036
BCC Generator
Warning Alarm

44 FUEL_LEV_EMPTY_A
LM

%M00341
Fuel Empty Alarm

FUEL_LOW

%Q00037
BCC Low Fuel

FUEL_LEV_LOW_A
LM

%M00363
Low Fuel Level

Alarm

45 GEN_RUNNING

%M00201
Generator

Running

GEN_RUN

%Q00038
BCC Generator

Running
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46 GEN_ATS_CLS

%I00035
BCC Generator

ATS Closed

GEN_CON

%Q00039
BCC Generator

Connected

47 Local Control Panel Indicators

48 SEL_AUTO

%I00001
Selector Switch

Auto

AUTO_IND

%Q00001
Controls in Auto

Indicator

LAMP_TEST_PB

%I00005
Lamp Test PB

49 SEL_TEST

%I00002
Selector Switch

Test

TEST_IND

%Q00002
Controls in Test

Indicator

LAMP_TEST_PB

%I00005
Lamp Test PB

50 SEL_MAN

%I00003
Selector Switch

Manual

MAN_IND

%Q00003
Controls in Manual

Indicator

LAMP_TEST_PB

%I00005
Lamp Test PB

51 REMOTE_STR

%M00103
Remote Start

REM_STR_IND

%Q00004
Remote Start

Indicator

LAMP_TEST_PB

%I00005
Lamp Test PB

52 MAINS_FAILED

%I00033
BCC Mains Failed

MAINS_AVAIL_IND

%Q00005
Mains Available

Indicator

LAMP_TEST_PB

%I00005
Lamp Test PB
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53 MAINS_ATS_CLS

%I00034
BCC Mains ATS

Closed

MAINS_ATS_OPN_
ALM

%M00381
Mains ATS Failed
to Open Alarm

MAINS_ATS_CLS_A
LM

%M00382
Mains ATS Failed
to Close Alarm

MAINS_CON_IND

%Q00006
Mains Connected

Indicator

MAINS_ATS_OPN_
ALM

%M00381
Mains ATS Failed
to Open Alarm

T_1S

%S00005
1 Second Timer

Contact

MAINS_ATS_CLS_A
LM

%M00382
Mains ATS Failed
to Close Alarm

T_1S

%S00005
1 Second Timer

Contact

LAMP_TEST_PB

%I00005
Lamp Test PB

54 GEN_RUNNING

%M00201
Generator

Running

STEP_9

%M00009
Step Sequence

No.9

GEN_RUN_IND

%Q00007
Generator

Running Indicator

LAMP_TEST_PB

%I00005
Lamp Test PB

T_1S

%S00005
1 Second Timer

Contact

55 GEN_ATS_CLS

%I00035
BCC Generator

ATS Closed

GEN_ATS_OPN_AL
M

%M00383
Generator ATS
Failed to Open

Alarm

GEN_ATS_CLS_AL
M

%M00384
Generator ATS
Failed to Close

Alarm

GEN_CON_IND

%Q00008
Generator

Connected
Indicated

GEN_ATS_OPN_AL
M

%M00383
Generator ATS
Failed to Open

Alarm

T_1S

%S00005
1 Second Timer

Contact

GEN_ATS_CLS_AL
M

%M00384
Generator ATS
Failed to Close

Alarm

T_1S

%S00005
1 Second Timer

Contact

LAMP_TEST_PB

%I00005
Lamp Test PB

56 MAINS_FAILED

%I00033
BCC Mains Failed

MAINS_FAILED_I...

%Q00009
Mains Failed

Indicator

LAMP_TEST_PB

%I00005
Lamp Test PB
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57 CAN_DOORS_OPE

N

%I00048
Canopy Doors

Open

CAN_DOORS_OPE
N_IND

%Q00029
Canopy Doors
Open Indicator

LAMP_TEST_PB

%I00005
Lamp Test PB
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Block Name: _MAIN.blk.............................................................................................................
Description: Control Logic for the Call for Sub Routines............................................................
Block Type: Ladder.....................................................................................................................
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1 Written for EPAC.

Project: Brisbane City Council, Standby Generator Program.
2 FST_SCN

%S00001
Set to 1 when the
current sweep is
the first sweep

CALL

PRESETS

3

CALL

SEQ

4

CALL

MAIN

5

CALL

ALARM

6

CALL

AUD_ALM

7

CALL

MODBUS
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Block Name: PRESETS.blk........................................................................................................
Description: Control Logic Generator Presets............................................................................
Block Type: Ladder.....................................................................................................................
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1 Presets Routine

Move 1 to the Sequence Counter
2 ALW_ON

%S00007
Always ON

MOVE INT

1

1

IN Q SEQ_CNT

%R00001
Sequence Counter

3URJUDP��%&&B����B� &�?3URJUDP�)LOHV?*(�)DQXF�$XWRPDWLRQ?9HUVD3UR?3URMHFW?%&&B����B� 35(6(76�EON

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 907 of 1433



���-XO������������ 17%�'HVLJQ��9HUVD3UR��WP� 3DJH����

3URJUDP��%&&B����B� &�?3URJUDP�)LOHV?*(�)DQXF�$XWRPDWLRQ?9HUVD3UR?3URMHFW?%&&B����B� 35(6(76�EON

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 908 of 1433



���-XO������������ 17%�'HVLJQ��9HUVD3UR��WP� 3DJH����

Block Name: MODBUS.blk.........................................................................................................
Description: Control Logic for the Modbus RTU Communications Data....................................
Block Type: Ladder.....................................................................................................................

3URJUDP��%&&B����B� &�?3URJUDP�)LOHV?*(�)DQXF�$XWRPDWLRQ?9HUVD3UR?3URMHFW?%&&B����B� 02'%86�EON

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 909 of 1433



���-XO������������ 17%�'HVLJQ��9HUVD3UR��WP� 3DJH����
1 Generator Modbus RTU Slave Interface

40001 - Generator Sequence Number
2 ALW_ON

%S00007
Always ON

MOVE BOOL

SEL_AUTO

%I00001
Selector Switch

Auto

48

IN Q MODBUS_INPUTS

%R00002
Modbus Digital

Inputs

3 ALW_ON

%S00007
Always ON

MOVE BOOL

AUTO_IND

%Q00001
Controls in Auto

Indicator

48

IN Q MODBUS_OUTPUTS

%R00005
Modbus Digital

Outputs

4 ALW_ON

%S00007
Always ON

MOVE BOOL

GEN_OFF

%M00101
Generator OFF

16

IN Q MODBUS_STATUS...

%R00008
Modbus Status 1

5 ALW_ON

%S00007
Always ON

MOVE BOOL

GEN_RUNNING

%M00201
Generator Running

16

IN Q MODBUS_STATUS...

%R00009
Modbus Status 2
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6 ALW_ON

%S00007
Always ON

MOVE BOOL

HIGH_HIGH_ALM

%M00300
High High Alarm

100

IN Q MODBUS_ALARMS

%R00010
Modbus Alarms
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GLOBAL VARIABLES

Name Type Len Address Description Stored Val Scope Ret Ovr Ext
SEL_AUTO BIT 1 %I00001 Selector Switch Auto Global R
SEL_TEST BIT 1 %I00002 Selector Switch Test Global R
SEL_MAN BIT 1 %I00003 Selector Switch Manual Global R
EM_STOP_PB BIT 1 %I00004 Emergency Stop PB Global R
LAMP_TEST_PB BIT 1 %I00005 Lamp Test PB Global R
ALM_RESET_PB BIT 1 %I00006 Alarm Reset PB Global R
ALM_MUTE_PB BIT 1 %I00007 Alarm Mute PB Global R
MAN_STR_PB BIT 1 %I00008 Manaul Start PB Global R
MAN_STP_PB BIT 1 %I00009 Manual Stop PB Global R
MAN_TRF_MAINS_PB BIT 1 %I00010 Manual Transfer to Mains PB Global R
MAN_TRF_GEN_PB BIT 1 %I00011 Manual Transfer to Generator 

PB
Global R

SPD_STP_CRK BIT 1 %I00017 Crank Cutout Relay Global R
SPD_UNDER BIT 1 %I00018 Under Speed Relay Global R
SPD_OVER BIT 1 %I00019 Over Speed Relay Global R
VOLTS_UNDER BIT 1 %I00020 Under Voltage Relay Global R
VOLTS_OVER BIT 1 %I00021 Over Voltage Relay Global R
ALT_TEMP BIT 1 %I00022 Alternator High Temperature 

Relay
Global R

GEN_CB_TRIP BIT 1 %I00023 Generator CB Tripped Global R
MEN_FLT BIT 1 %I00024 MEN Fault Relay Global R
BAT_CHG_AC BIT 1 %I00025 Battery Charger AC Relay Global R
BAT_CONT_LOW_V BIT 1 %I00026 Control Battery Charger Low 

Voltage
Global R

BAT_STR_LOW_V BIT 1 %I00027 Start Battery Charger Low 
Voltage

Global R

MAINS_FAILED BIT 1 %I00033 BCC Mains Failed Global R
MAINS_ATS_CLS BIT 1 %I00034 BCC Mains ATS Closed Global R
GEN_ATS_CLS BIT 1 %I00035 BCC Generator ATS Closed Global R
REM_STR BIT 1 %I00036 BCC Remote Start Global R
REM_STP BIT 1 %I00037 BCC Remote Stop Global R
OIL_P_LOW_SD BIT 1 %I00041 Low Oil Pressure Shutdown Global R
OIL_P_LOW_W BIT 1 %I00042 Low Oil Pressure Warning Global R
ENG_T_HI_SD BIT 1 %I00043 High Engine Temperature 

Shutdown
Global R

ENG_T_HI_W BIT 1 %I00044 High Engine Temperature 
Warning

Global R

RAD_WATER_LOW BIT 1 %I00045 Low Radiator Water Level Global R
FUEL_LEV_LOW BIT 1 %I00046 Low Fuel Level Global R
FUEL_LEV_EMPTY BIT 1 %I00047 Fuel Empty Global R
CAN_DOORS_OPEN BIT 1 %I00048 Canopy Doors Open Global R
STEP_1 BIT 1 %M00001 Step Sequence No.1 Global
STEP_2_E BIT 1 %M00002 Step Sequence No.2 Global
STEP_3 BIT 1 %M00003 Step Sequence No.3 Global
STEP_4 BIT 1 %M00004 Step Sequence No.4 Global
STEP_5 BIT 1 %M00005 Step Sequence No.5 Global
STEP_6 BIT 1 %M00006 Step Sequence No.6 Global
STEP_7 BIT 1 %M00007 Step Sequence No.7 Global
STEP_8 BIT 1 %M00008 Step Sequence No.8 Global
STEP_9 BIT 1 %M00009 Step Sequence No.9 Global
STEP_2_GE BIT 1 %M00022 Step Sequence No.2 GE Global
GEN_OFF BIT 1 %M00101 Generator OFF Global
AUTO_TEST_STR BIT 1 %M00102 Auto  Test Start / Stop Global
REMOTE_STR BIT 1 %M00103 Remote Start Global
MAINS_FAIL_STP BIT 1 %M00104 Mains Failed Stop Global
REMOTE_STP BIT 1 %M00105 Remote Stop Global
TEST_STR BIT 1 %M00106 Test Start Global
TEST_STP BIT 1 %M00107 Test Stop Global
GEN_RUN_OFF BIT 1 %M00108 Generator Run Off Global
ENABLE_OFFLINE BIT 1 %M00109 Enable Generator to go 

Offline
Global

HH_ALM_OS1 BIT 1 %M00110 High High Alarm One Shot Global
H_ALM_OS1 BIT 1 %M00111 High Alarm One Shot Global
H_ALM_OS2 BIT 1 %M00112 High Alarm One Shot Global
M_ALM_OS1 BIT 1 %M00113 Medium Alarm One Shot Global
M_ALM_OS2 BIT 1 %M00114 Medium Alarm One Shot Global
M_ATS_ALM_OS1 BIT 1 %M00115 Mains ATS Alarm One Shot Global
M_ATS_ALM_OS2 BIT 1 %M00116 Mains ATS Alarm One Shot Global
GEN_RUNNING BIT 1 %M00201 Generator Running Global
FAIL_STR_TM BIT 1 %M00202 Failed to Start Time Global
FAIL_STR_DLY BIT 1 %M00203 Failed to Start Pulse Delay Global
FAIL_STR_CNT BIT 1 %M00204 Failed to Start Counter Global
CRK_CUTOUT BIT 1 %M00205 Generator Crank Cutout Global
ENB_STR_DLY BIT 1 %M00206 Enable Start Delay for Alarms Global
OIL_P_DLY BIT 1 %M00207 Oil Pressure Alarm Delay Global
STR_UP_DLY BIT 1 %M00208 Startup Alarm Delay Global
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GLOBAL VARIABLES

Name Type Len Address Description Stored Val Scope Ret Ovr Ext
M_ATS_OPN_1 BIT 1 %M00209 Mains ATS Open Command Global
G_ATS_CLS_1 BIT 1 %M00210 Generator ATS Close 

Command
Global

G_ATS_OPN_1 BIT 1 %M00211 Generator ATS Open 
Command

Global

M_ATS_CLS_1 BIT 1 %M00212 Mains ATS Close Command Global
M_ATS_CLS_ENB BIT 1 %M00213 Mains ATS Close Enable Global
G_ATS_CLS_ENB BIT 1 %M00214 Generator ATS Close Enable Global
HIGH_HIGH_ALM BIT 1 %M00300 High High Alarm Global
EM_STP_ALM BIT 1 %M00301 Emergency Stop Alarm Global
MEN_ALM BIT 1 %M00302 MEN Alarm Global
OIL_P_SD_ALM BIT 1 %M00303 Low Oil Pressure Shutdown 

Alarm
Global

ENG_T_SD_ALM BIT 1 %M00304 High Engine Temperature 
Shutdown Alarm

Global

RAD_WATER_LOW_ALM BIT 1 %M00305 Low Radiator Water Level 
Alarm

Global

SPD_OVER_ALM BIT 1 %M00306 Over Speed Alarm Global
RAD_WATER_LOW_DLY BIT 1 %M00315 Radiator Water Level Low 

Delay
Global

SPD_OVER_DLY BIT 1 %M00316 Over Speed Delay Timer Global R
HIGH_ALM BIT 1 %M00320 High Alarm Global
SPD_UNDER_ALM BIT 1 %M00321 Under Speed Alarm Global
VOLTS_UNDER_ALM BIT 1 %M00322 Alternator Voltage Under 

Alarm
Global

VOLTS_OVER_ALM BIT 1 %M00323 Alternator Voltage Over 
Alarm

Global

GEN_CB_TRIP_ALM BIT 1 %M00324 Generator CB Tripped Alarm Global
ALT_TEMP_ALM BIT 1 %M00325 Alternator High Temperature 

Alarm
Global

SPD_UNDER_DLY BIT 1 %M00331 Under Speed Alarm Delay Global
VOLTS_UNDER_DLY BIT 1 %M00332 Under Voltage Alarm Delay Global
VOLTS_OVER_DLY BIT 1 %M00333 Over Voltage Alarm Delay Global
MEDIUM_ALM BIT 1 %M00340 Medium Alarm Global
FUEL_LEV_EMPTY_ALM BIT 1 %M00341 Fuel Empty Alarm Global
FAIL_TO_STR_ALM BIT 1 %M00342 Fail to Start Alarm Global
FUEL_LEV_EMPTY_DLY BIT 1 %M00351 Fuel Level Empty Alarm 

Delay
Global

LOW_ALM BIT 1 %M00360 Low Alarm Global
OIL_P_W_ALM BIT 1 %M00361 Low Oil Pressure Warning 

Alarm
Global

ENG_T_W_ALM BIT 1 %M00362 High Engine Temperature 
Warning Alarm

Global

FUEL_LEV_LOW_ALM BIT 1 %M00363 Low Fuel Level Alarm Global
BAT_CHG_AC_ALM BIT 1 %M00364 Battery Charger AC Alarm Global
BAT_CONT_LOW_V_ALM BIT 1 %M00365 Control Battery Charger Low 

Voltage Alarm
Global

BAT_STR_LOW_V_ALM BIT 1 %M00366 Start Battery Charger Low 
Voltage Alarm

Global

FUEL_LEV_LOW_DLY BIT 1 %M00373 Fuel Level Low Alarm Delay Global R
BAT_CHG_AC_DLY BIT 1 %M00374 Battery Charger AC Failure 

Delay
Global R

BAT_CONT_LOW_V_DLY BIT 1 %M00375 Control Battery Low Voltage 
Delay

Global R

BAT_STR_LOW_V_DLY BIT 1 %M00376 Start Battery Low Voltage 
Delay

Global R

MAINS_ATS_OPN_ALM BIT 1 %M00381 Mains ATS Failed to Open 
Alarm

Global

MAINS_ATS_CLS_ALM BIT 1 %M00382 Mains ATS Failed to Close 
Alarm

Global

GEN_ATS_OPN_ALM BIT 1 %M00383 Generator ATS Failed to 
Open Alarm

Global

GEN_ATS_CLS_ALM BIT 1 %M00384 Generator ATS Failed to 
Close Alarm

Global

NEW_ALM BIT 1 %M00400 New Alarm Global R
%M00401 BIT 1 %M00401 **No Description** Global R
%M00402 BIT 1 %M00402 **No Description** Global R
%M00403 BIT 1 %M00403 **No Description** Global R
%M00404 BIT 1 %M00404 **No Description** Global R
%M00405 BIT 1 %M00405 **No Description** Global R
%M00406 BIT 1 %M00406 **No Description** Global R
%M00421 BIT 1 %M00421 **No Description** Global R
%M00422 BIT 1 %M00422 **No Description** Global R
%M00423 BIT 1 %M00423 **No Description** Global R
%M00424 BIT 1 %M00424 **No Description** Global R
%M00425 BIT 1 %M00425 **No Description** Global R
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GLOBAL VARIABLES

Name Type Len Address Description Stored Val Scope Ret Ovr Ext
%M00441 BIT 1 %M00441 **No Description** Global R
%M00442 BIT 1 %M00442 **No Description** Global R
%M00461 BIT 1 %M00461 **No Description** Global R
%M00462 BIT 1 %M00462 **No Description** Global R
%M00463 BIT 1 %M00463 **No Description** Global R
%M00464 BIT 1 %M00464 **No Description** Global R
%M00465 BIT 1 %M00465 **No Description** Global R
%M00466 BIT 1 %M00466 **No Description** Global R
%M00481 BIT 1 %M00481 **No Description** Global R
%M00482 BIT 1 %M00482 **No Description** Global R
%M00483 BIT 1 %M00483 **No Description** Global R
%M00484 BIT 1 %M00484 **No Description** Global R
AUTO_IND BIT 1 %Q00001 Controls in Auto Indicator Global
TEST_IND BIT 1 %Q00002 Controls in Test Indicator Global
MAN_IND BIT 1 %Q00003 Controls in Manual Indicator Global
REM_STR_IND BIT 1 %Q00004 Remote Start Indicator Global
MAINS_AVAIL_IND BIT 1 %Q00005 Mains Available Indicator Global
MAINS_CON_IND BIT 1 %Q00006 Mains Connected Indicator Global
GEN_RUN_IND BIT 1 %Q00007 Generator Running Indicator Global
GEN_CON_IND BIT 1 %Q00008 Generator Connected 

Indicated
Global

MAINS_FAILED_IND BIT 1 %Q00009 Mains Failed Indicator Global
EM_STOP_IND BIT 1 %Q00010 Emergency Stop Indicator Global
MEN_FLT_IND BIT 1 %Q00011 MEN Fault Indicator Global
OIL_P_LOW_SD_IND BIT 1 %Q00012 Low Oil Pressure Shutdown 

Indicator
Global

OIL_P_LOW_W_IND BIT 1 %Q00013 Low Oil Pressure Warning 
Indicator

Global

ENG_T_HI_SD_IND BIT 1 %Q00014 High Engine Temperature 
Shutdown Indicator

Global

ENG_T_HI_W_IND BIT 1 %Q00015 High Engine Temperature 
Warning Indicator

Global

RAD_WATER_LOW_IND BIT 1 %Q00016 Low Radiator Water Level 
Indicator

Global

FUEL_LEV_EMPTY_IND BIT 1 %Q00017 Fuel Empty Indicator Global
FUEL_LEV_LOW_IND BIT 1 %Q00018 Low Fuel Level Indicator Global
SPD_OVER_IND BIT 1 %Q00019 Over Speed Indicator Global
SPD_UNDER_IND BIT 1 %Q00020 Under Speed Indicator Global
FAIL_TO_STR_IND BIT 1 %Q00021 Fail to Start Indicator Global
VOLTS_UNDER_IND BIT 1 %Q00022 Alternator Voltage Under 

Indicator
Global

VOLTS_OVER_IND BIT 1 %Q00023 Alternator Voltage Over 
Indicator

Global

ALT_TEMP_IND BIT 1 %Q00024 Alternator High Temperature 
Indicator

Global

GEN_CB_TRIP_IND BIT 1 %Q00025 Generator CB Tripped 
Indicator

Global

BAT_CHG_AC_IND BIT 1 %Q00026 Battery Charger AC Indicator Global
BAT_CONT_LOW_V_IND BIT 1 %Q00027 Control Battery Charger Low 

Voltage Indicator
Global

BAT_STR_LOW_V_IND BIT 1 %Q00028 Start Battery Charger Low 
Voltage Indicator

Global

CAN_DOORS_OPEN_IND BIT 1 %Q00029 Canopy Doors Open Indicator Global
MAINS_ATS_OPN_CMD BIT 1 %Q00033 BCC Mains ATS Open 

Command
Global

GEN_ATS_CLS_CMD BIT 1 %Q00034 BCC Generator ATS Close 
Command

Global

GEN_SD_ALM BIT 1 %Q00035 BCC Generator Shutdown 
Alarm

Global

GEN_W_ALM BIT 1 %Q00036 BCC Generator Warning 
Alarm

Global

FUEL_LOW BIT 1 %Q00037 BCC Low Fuel Global
GEN_RUN BIT 1 %Q00038 BCC Generator Running Global
GEN_CON BIT 1 %Q00039 BCC Generator Connected Global
SMR BIT 1 %Q00040 Starter Motor Relay Global
GCR BIT 1 %Q00041 Governor Control Relay Global
AAR BIT 1 %Q00042 Audible Alarm Relay Global
SDAR BIT 1 %Q00043 Generator Shunt Trip Relay Global
SEQ_CNT WORD 1 %R00001 Sequence Counter Global R
MODBUS_INPUTS WORD 1 %R00002 Modbus Digital Inputs Global R
MODBUS_OUTPUTS WORD 1 %R00005 Modbus Digital Outputs Global R
MODBUS_STATUS_1 WORD 1 %R00008 Modbus Status 1 Global R
MODBUS_STATUS_2 WORD 1 %R00009 Modbus Status 2 Global R
MODBUS_ALARMS WORD 1 %R00010 Modbus Alarms Global R
%R00100 WORD 3 %R00100 **No Description** Global R
%R00103 WORD 3 %R00103 **No Description** Global R
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GLOBAL VARIABLES

Name Type Len Address Description Stored Val Scope Ret Ovr Ext
%R00106 WORD 3 %R00106 **No Description** Global R
%R00109 WORD 3 %R00109 **No Description** Global R
%R00112 WORD 3 %R00112 **No Description** Global R
%R00115 WORD 3 %R00115 **No Description** Global R
%R00118 WORD 3 %R00118 **No Description** Global R
%R00121 WORD 3 %R00121 **No Description** Global R
%R00124 WORD 3 %R00124 **No Description** Global R
%R00127 WORD 3 %R00127 **No Description** Global R
%R00130 WORD 3 %R00130 **No Description** Global R
%R00200 WORD 3 %R00200 **No Description** Global R
%R00203 WORD 3 %R00203 **No Description** Global R
%R00206 WORD 3 %R00206 **No Description** Global R
%R00209 WORD 3 %R00209 **No Description** Global R
%R00212 WORD 3 %R00212 **No Description** Global R
%R00215 WORD 3 %R00215 **No Description** Global R
%R00218 WORD 3 %R00218 **No Description** Global R
%R00221 WORD 3 %R00221 **No Description** Global R
%R00224 WORD 3 %R00224 **No Description** Global R
%R00227 WORD 3 %R00227 **No Description** Global R
%R00230 WORD 3 %R00230 **No Description** Global R
%R00300 WORD 3 %R00300 **No Description** Global R
%R00303 WORD 3 %R00303 **No Description** Global R
%R00306 WORD 3 %R00306 **No Description** Global R
%R00309 WORD 3 %R00309 **No Description** Global R
%R00312 WORD 3 %R00312 **No Description** Global R
%R00315 WORD 3 %R00315 **No Description** Global R
%R00318 WORD 3 %R00318 **No Description** Global R
%R00321 WORD 3 %R00321 **No Description** Global R
%R00324 WORD 3 %R00324 **No Description** Global R
%R00327 WORD 3 %R00327 **No Description** Global R
%R00330 WORD 3 %R00330 **No Description** Global R
%R00333 WORD 3 %R00333 **No Description** Global R
%R00336 WORD 3 %R00336 **No Description** Global R
%R00339 WORD 3 %R00339 **No Description** Global R
FST_SCN BIT 1 %S00001 Set to 1 when the current 

sweep is the first sweep
Global R

LST_SCAN BIT 1 %S00002 Reset from 1 to 0 when the 
current sweep is the last 
sweep

Global R

T_10MS BIT 1 %S00003 0.01 Second Timer Contact Global R
T_100MS BIT 1 %S00004 0.1 Second Timer Contact Global R
T_1S BIT 1 %S00005 1 Second Timer Contact Global R
T_1M BIT 1 %S00006 1 Minute Timer Contact Global R
ALW_ON BIT 1 %S00007 Always ON Global R
ALW_OFF BIT 1 %S00008 Always OFF Global R
PLC_BAT BIT 1 %S00014 Set to indicate a bad battery 

in the CPU
Global R

%R00133 WORD 3 %R00133 **No Description** Global R
%R00136 WORD 3 %R00136 **No Description** Global R

3URJUDP��%&&B����B� &�?3URJUDP�)LOHV?*(�)DQXF�$XWRPDWLRQ?9HUVD3UR?3URMHFW?%&&B����B�
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GLOBAL SUMMARY OF HIGHEST USED REFERENCE ADDRESSES

MEMORY AREA ADDRESS
Analog Input  (%AI) None Used
Analog Output  (%AQ) None Used
Input  (%I) %I00048
Output  (%Q) %Q00048
Internal Memory  (%M) %M00484
Register  (%R) %R00341
Genius Global  (%G) None Used
Genius Global  (%GA) None Used
Genius Global  (%GB) None Used
Genius Global  (%GC) None Used
Genius Global  (%GD) None Used
Genius Global  (%GE) None Used
Temporary  (%T) None Used
System (%S) %S00007
System (%SA) None Used
System (%SB) None Used
System (%SC) None Used
Program (%P) None Used

3URJUDP��%&&B����B� &�?3URJUDP�)LOHV?*(�)DQXF�$XWRPDWLRQ?9HUVD3UR?3URMHFW?%&&B����B�
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Publication No: UCH-027
27th Edition

2/001

Installation, Service &
Maintenance Manual

for AC generators with the following prefixes:

UCI; UCM; UCD 224 & 274 .
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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.

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

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.

Caution !

Warning !

Danger !

Due to our policy of continuous improvement, details in this manual which were
correct at time of printing, may now be due for amendment.  Information included
must therefore not be regarded as binding.
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FOREWORD
The function of this book is to provide the user of the Stamford
generator with an understanding of the principles of operation,
the criteria for which the generator has been designed, and the
installation and maintenance procedures. Specific areas where
the lack of care or use of incorrect procedures could lead to
equipment damage and/or personal injury are highlighted, with
WARNING and/or CAUTION notes, and it is IMPORTANT
that the contents of this book are read and understood before
proceeding to fit or use the generator.

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

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

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.

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

1

Warning !

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.

EC DECLARATION OF INCORPORATION

IN  A C C O R D A N C E  W IT H  TH E  SU P P LY O F M A C H IN ER Y  (S AF ETY ) R E G U LAT IO N S  1992
A N D  TH E  SU P P LY  O F M A C H IN ER Y  (S AF ET Y)  (A M E N D M E N T) R E G U LAT IO N S  1994

IM PLE M E N TIN G  T H E E C  M AC H IN ER Y  D IR EC T IVE  89 /392 /E E C  AS  A M E N D E D  B Y 91 /368 /EE C .

TH IS   W AS
M A N U FAC T U R ED  B Y  O R  O N  BE H A LF O F

B AR N A C K  R O A D  S TA M FO R D  LIN C O LN SH IR E E N G LA N D .

TH IS  C O M P O N E N T M A C H IN E RY  M U S T N O T  B E  PU T IN TO  S ER V IC E U N T IL  T H E
M A C H IN ER Y  IN TO  W H IC H  IT  IS TO  B E  IN C O R P O R AT ED  H A S  BE E N  D EC LA R E D  IN

C O N FO R M ITY  W ITH  TH E  P R O V IS IO N S O F TH E  S U P PLY  O F  M A C H IN E RY  (S A FE TY )
R E G U LATIO N S 1995/M A C H IN E R Y D IR E C TIV E .

STAM FO RD A.C. GENERATOR

NEWAGE INTERNAT IONAL LTD

FO R AND ON BEHALF  OF NEWAG E INTERN ATIONA L LIM ITED

POSITION :          TECHNICA L 

 S IGNAT URE:

The E M C  D irec tiv e 89 /336 /E E C
Th is C om ponent M ach ine ry  sha ll no t be  used  in  the R esiden tia l, C om m erc ia l and  
L igh t Industr ia l env ironmen t un less it a lso  con fo rm s to  the  re levan t standa rd  
(E N  50081  -  1 ) R E FE R  TO  FAC TO RY  FO R  D E TA ILS

ii) T he Low  Voltage  D irec tiv e  73 /23 /E E C  as am ended  by  93/68 /E EC

 

WARNING !

T H IS C O M P O N E N T  M A C H IN E RY  C A R R IE S  T H E  C E  M A R K  FO R  C O M P LIA N C E  W IT H  T H E  S TAT U TO R Y  
R E Q U IR E M E N T S  FO R  T H E  IM P L EM E N TAT IO N  O F  TH E  F O L LO W IN G  D IR E C TIV E S

DIRECTOR

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 922 of 1433



2

SAFETY PRECAUTIONS

FOREWORD 1

CONTENTS 2&3

SECTION 1 INTRODUCTION 4

1.1 INTRODUCTION 4
1.2 DESIGNATION 4
1.3 SERIAL NUMBER LOCATION

AND IDENTITY NUMBER LOCATION 4
1.4 RATING PLATE AND CE MARKING 4

SECTION 2 PRINCIPLE OF OPERATION 5

2.1 SELF-EXCITED AVR CONTROLLED GENERATORS 5
2.2 PERMANENT MAGNET GENERATOR (PMG) EXCITED -

AVR CONTROLLED GENERATORS 5
2.3 AVR ACCESSORIES 5
2.4 TRANSFORMER CONTROLLED GENERATORS 5

SECTION 3 APPLICATION OF THE GENERATOR 6

SECTION 4 INSTALLATION - PART 1 8

4.1 LIFTING 8
4.2 ASSEMBLY 8
4.2.1 NO FOOT OPTION 8
4.2.2 TWO BEARING GENERATORS 9
4.2.3 SINGLE BEARING GENERATORS 9
4.3 EARTHING 9
4.4 PRE-RUNNING CHECKS 9
4.4.1 INSULATION CHECK 9
4.4.2 DIRECTION OF ROTATION 10
4.4.3 VOLTAGE AND FREQUENCY 10
4.4.4 AVR SETTINGS 10
4.4.4.1 TYPE SX460 AVR 10
4.4.4.2 TYPE SX440 AVR 10
4.4.4.3 TYPE SX421 AVR 11
4.4.4.4 TYPE MX341 AVR 11
4.4.4.5 TYPE MX321 AVR 11
4.4.5 TRANSFORMER CONTROLLED

EXCITATION SYSTEM (Series 5) 12
4.5 GENERATOR SET TESTING 12
4.5.1 TEST METERING/CABLING 12
4.6 INITIAL START-UP 12
4.7 LOAD TESTING 13
4.7.1 AVR CONTROLLED GENERATORS - AVR ADJUSTMENTS 13
4.7.1.1 UFRO (Under Frequency Roll Off)

(AVR Types SX460, SX440, SX421, MX341 and MX321) 13
4.7.1.2 EXC TRIP (Excitation Trip) 14
4.7.1.3 OVER/V (Over Voltage) 14
4.7.1.4 TRANSIENT LOAD SWITCHING ADJUSTMENTS 14
4.7.1.5 RAMP BUILD UP TIME 15
4.7.2 TRANSFORMER CONTROLLED GENERATORS -

TRANSFORMER ADJUSTMENT 15
4.8 ACCESSORIES 15

SECTION 5 INSTALLATION - PART 2 16

5.1 GENERAL 16
5.2 GLANDING 16
5.3 EARTHING 16
5.4 PROTECTION 16
5.5 COMMISSIONING 16

CONTENTS

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 923 of 1433



CONTENTS

3

SECTION 6 ACCESSORIES 17

6.1 REMOTE VOLTAGE ADJUST (ALL AVR TYPES)   17
6.2 PARALLEL OPERATION   17
6.2.1 DROOP   17
6.2.1.1 SETTING PROCEDURE   18
6.2.2 ASTATIC CONTROL   18
6.3 MANUAL VOLTAGE REGULATOR (MVR) -

MX341 and MX321 AVR 18
6.4 OVERVOLTAGE DE-EXCITATION BREAKER

SX421 and MX321 AVR 18
6.4.1 RESETTING THE BREAKER 19
6.5 CURRENT LIMIT - MX321 AVR 19
6.5.1 SETTING PROCEDURE 19
6.6 POWER FACTOR CONTROLLER (PFC3) 20

SECTION 7 SERVICE AND MAINTENANCE 21

7.1 WINDING CONDITION 21
7.1.1 WINDING CONDITION ASSESSMENT 21
7.1.2 METHODS OF DRYING OUT GENERATORS 21
7.2 BEARINGS 23
7.3 AIR FILTERS 23
7.3.1 CLEANING PROCEDURE 23
7.4 FAULT FINDING 23
7.4.1 SX460 AVR - FAULT FINDING 23
7.4.2 SX440 AVR - FAULT FINDING 24
7.4.3 SX421 AVR - FAULT FINDING 24
7.4.4 TRANSFORMER CONTROL - FAULT FINDING 24
7.4.5 MX341 AVR - FAULT FINDING 25
7.4.6 MX321 AVR - FAULT FINDING 25
7.4.7 RESIDUAL VOLTAGE CHECK 26
7.5 SEPARATE EXCITATION TEST PROCEDURE 26
7.5.1 GENERATOR WINDINGS, ROTATING DIODES and

PERMANENT MAGNET GENERATOR (PMG) 26
7.5.1.1 BALANCED MAIN TERMINAL VOLTAGES 26
7.5.1.2 UNBALANCED MAIN TERMINAL VOLTAGES 27
7.5.2 EXCITATION CONTROL TEST 27
7.5.2.1 AVR FUNCTION TEST 27
7.5.2.2 TRANSFORMER CONTROL 28
7.5.3 REMOVAL AND REPLACEMENT OF COMPONENT

ASSEMBLIES 28
7.5.3.1 REMOVAL OF PERMANENT MAGNET GENERATOR (PMG) 28
7.5.3.2 REMOVAL OF BEARINGS 28
7.5.3.3 REMOVAL OF ENDBRACKET AND EXCITER STATOR 28
7.5.3.4 REMOVAL OF THE ROTOR ASSEMBLY 29
7.6 RETURNING TO SERVICE 29

SECTION 8 SPARES AND AFTER SALES SERVICE 30

8.1 RECOMMENDED SPARES 30
8.2 AFTER SALES SERVICE 30

SECTION 9 PARTS IDENTIFICATION 32

TYPICAL SINGLE BEARING GENERATOR (Fig. 11)   33
TYPICAL TWO BEARING GENERATOR (Fig. 12)   35
TYPICAL TWO BEARING (SERIES 5) GENERATOR (Fig. 13)   37
ROTATING RECTIFIER ASSEMBLY (Fig. 14)   38

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 924 of 1433



1.1 INTRODUCTION

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

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

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

Detailed specification sheets are available on request.

1.2 DESIGNATION

GENERATOR TYPE UC

SPECIFIC TYPE

INDUSTRIAL = (I) OR MARINE = (M)

SHAFT HEIGHT IN CM ON BC/UC

NUMBER OF POLES 2, 4, OR 6

CORE LENGTH

NUMBER OF BEARINGS 1 OR 2

4

SECTION 1
INTRODUCTION

1.4 RATING PLATE

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

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

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

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

1.3 SERIAL NUMBER LOCATION AND IDENTITY
NUMBER LOCATION

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

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

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

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

U

U

C

C

.

.
I

M

2

2

2
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4

4

C

C
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2
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SECTION 2
 PRINCIPLE OF OPERATION

2.1 SELF-EXCITED AVR CONTROLLED
GENERATORS

The main stator provides power for excitation of the exciter field
via the SX460 (SX440 or SX421) AVR which is the controlling
device governing the level of excitation provided to the exciter
field. The AVR responds to a voltage sensing 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 SX460 or SX440 AVR senses average voltage on two phases
ensuring close regulation. In addition it detects engine speed
and provides voltage fall off with speed, below a pre-selected
speed (Hz) setting, preventing over-excitation at low engine
speeds and softening the effect of load switching to relieve the
burden on the engine.

The 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

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

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

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

The MX321 provides the protection and engine relief features of
the MX341 and additionally incorporates 3 phase rms sensing
and over-voltage protection.
The detailed function of all the AVR circuits is covered in the load
testing (subsection 4.7).

2.3 AVR ACCESSORIES

The SX440, SX421, MX341 and MX321 AVRs incorporate circuits
which, when used in conjunction with accessories, can provide
for parallel operation either with 'droop' or 'astatic' control, VAR/
PF 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.

2.4 TRANSFORMER CONTROLLED GENERATORS

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

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

No accessories can be provided with this control system.
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The generators are of air-ventilated screen protected drip-proof
design and are not suitable for mounting outdoors unless
adequately protected by the use of canopies. Anti-condensation
heaters are recommended during storage and for standby duty
to ensure winding insulation is maintained in good condition.

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

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

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

Important ! Reduction in cooling air flow or inadequate
protection to the generator can result in
damage and/or failure of windings.

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

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

            4 pole      1500 rpm       25 Hz
            4 pole      1800 rpm       30 Hz

However, vibrations induced by the engine are complex and
contain frequencies of 1.5, 3, 5 or more times the fundamental
frequency of vibration. These induced vibrations can result in
generator vibration levels higher than those derived from the
generator itself. It is the responsibility of the generating set
designer to ensure that the alignment and stiffness of the bedplate
and mountings are such that the vibration limits of BS5000 Part
3 are not exceeded.

6

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.

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

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

emarF
wolFriA lanoitiddA

)teltuo/ekatni(
porDerusserPzH05 zH06

22CU
ces/³m612.0 ces/³m182.0 eguagretawmm6

mfc854 mfc595 ''52.0

22DCU
ces/³m52.0 ces/³m13.0 eguagretawmm6

mfc035 mfc756 ''52.0

72CU
ces/³m415.0 ces/³m716.0 eguagretawmm6

mfc0901 mfc8031 ''52.0

72DCU
ces/³m85.0 ces/³m96.0 eguagretawmm6

mfc0321 mfc3641 ''52.0
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The terminal box is constructed with removable panels for easy
adaptation to suit specific glanding requirements. Within the
terminal box there are insulated terminals for line and neutral
connections and provision for earthing. Additional earthing points
are provided on the generator feet.

The neutral is NOT connected to the frame.

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

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

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

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

Warning !

7

In standby applications where the running time is limited and
reduced life expectancy is accepted, higher levels than specified
in BS5000 can be tolerated, up to a maximum of 18mm/sec.

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

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

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

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

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

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

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

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

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

Important ! Torsional incompatibility and/or excessive
vibration levels can cause damage or
failure of generator and/or engine
components.

Warning !
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SECTION 4
INSTALLATION - PART 1

4.1 LIFTING

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

Two lifting lugs are provided for use with a shackle and pin type
lifting aid. Chains of suitable length and lifting capacity must be
used. Lifting points are designed to be as close to the centre of
gravity of the generator as possible, but due to design restrictions
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).

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

To remove retaining bar:

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

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

3.  Refit sheet metal cover.

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

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

4.2 ASSEMBLY

During the assembly of the generator to the engine it will be
necessary firstly to carefully align, then rotate, the combined
generator rotor - engine crankshaft assembly, as part of the
construction process, to allow location, insertion and tightening
of the coupling bolts.  This requirement to rotate the combined
assemblies exists for both single and two bearing units.

During the assembly of single bearing units it is necessary to
align the generator's coupling holes with the engine flywheel
holes; it is suggested that two diametrically opposite 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 or facility
designed to enable manual rotation of the crankshaft assembly.
This must always be used, having been engineered as an
approved method of assembly rotation, engaging the manually
driven pinion with the engine flywheel starter ring-gear.

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

4.2.1 NO FOOT OPTION

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

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

Warning !
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4.2.2 TWO BEARING GENERATORS

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

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

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

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

Important ! Incorrect belt tensioning will result in
excessive bearing wear.

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

4.2.3 SINGLE BEARING GENERATORS

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

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

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

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

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

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

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

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

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

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

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

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

7. Remove wooden wedges.

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

4.3 EARTHING

The generator frame should be solidly bonded to the generating
set bedplate. If antivibration mounts are fitted between the
generator frame and its bedplate a suitably rated earth conductor
(normally one half of the cross sectional area of the main line
cables) should bridge across the antivibration mount.

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

4.4 PRE-RUNNING CHECKS
4.4.1 INSULATION CHECK

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

The AVR should be disconnected during 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 5MΩ to earth.
Should the insulation resistance be less than 5MΩ 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)

Caution !

Warning !

Caution !
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4.4.2 DIRECTION OF 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.

UCI224, UCI274, UCM224, UCM274

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

UCD224, UCD274

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

4.4.3 VOLTAGE AND FREQUENCY

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

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

4.4.4 AVR SETTINGS

To make AVR selections and adjustments remove the AVR cover
and refer to 4.4.4.1, 4.4.4.2, 4.4.4.3, 4.4.4.4 or 4.4.4.5 depending
upon type of AVR fitted. Reference to the generator nameplate
will indicate AVR type (SX460, SX440, SX421, MX341 or
MX321).

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

4.4.4.1 TYPE SX460 AVR

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

Refer to Fig. 1 for location of selection links.

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

2. External hand trimmer selection
No external hand trimmer LINK 1-2
External hand trimmer required - REMOVE LINK 1-2 and

connect trimmer across
terminals 1 and 2.

3. AVR Input Selection
High voltage (220/240V) Input NO LINK
Low voltage (110/120V) Input LINK 3-4

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

Fig. 1

4.4.4.2 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. 2 for location of selection links.

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

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

3. Sensing selection terminals
LINK 2-3
LINK 4-5
LINK 6-7

4. Excitation Interruption Link
LINK K1-K2

Fig. 2

K1-K2 L inked for
norm al operation.
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4.4.4.3 TYPE SX421 AVR

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

Refer to Fig. 3 for location of selection links.

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

2.  Stability selection terminals
Depending upon kW output LINK B-D

or LINK A-C
or LINK B-C

3.  Terminals K1 - K2
Excitation circuit breaker closed

Fig. 3

4.4.4.4 TYPE MX341 AVR

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

Refer to Fig. 4 for location of setting links.

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

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

3.  Sensing selection terminals *
LINK 2-3
LINK 4-5
LINK 6-7

4.  Excitation Interruption Link
LINK K1-K2

11

Fig. 4

4.4.4.5 TYPE MX321 AVR

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

Refer to Fig. 5 for location of setting links.

Fig. 5

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

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

3.  Terminals K1 - K2
Excitation circuit breaker closed.
If this option not fitted, K1 - K2 linked at auxiliary terminal block.
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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. 6a, 6b, 6c, 6d or 6e for control potentiometer location and
proceed as follows:-

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

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

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

Fig. 6a

Fig. 6b

4.4.5 TRANSFORMER CONTROLLED EXCITATION
SYSTEM (Series 5)

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

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

4.5 GENERATOR SET TESTING

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

4.5.1 TEST METERING/CABLING

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

Minimum instrumentation for testing should be line - line or line
to neutral voltmeter, Hz meter, load current metering and kW
meter. If reactive load is used a power factor meter is desirable.

Important ! When fitting power cables for load testing
purposes, ensure cable voltage rating is at
least equal to the genrator rated voltage.
The load cable termination should be
placed on top of the winding lead
termination and clamped with the nut
provided.

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

4.6 INITIAL START-UP

During testing it may be necessary to
remove covers to adjust controls
exposing 'live' terminals or components.
Only personnel qualified to perform
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 (on AVR controlled
generators) and turn VOLTS control fully anti-clockwise. Start the
generating set and run on no-load at nominal frequency. Slowly
turn VOLTS control potentiometer clockwise until rated voltage is
reached. Refer to Fig. 6a, 6b, 6c, 6d or 6e for control potentiometer
location.

12

Warning !

Warning !

Caution !
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4.7 LOAD TESTING

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

4.7.1 AVR CONTROLLED GENERATORS - AVR
ADJUSTMENTS

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

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

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

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

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

Fig. 7

The UFRO control potentiometer sets the "knee point".

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

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

   OVER/V sections below.

Fig. 6c

Fig. 6d
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Warning !

Fig. 6e
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DIP
AVR Types SX421, MX341 and MX321

AVR Types SX421, MX341 and MX321
The dip function control potentiometer adjusts the slope of the
voltage/speed (Hz) characteristic below the knee point as shown
below:

Fig. 8
DWELL
AVR Type MX321

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

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

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

Clockwise adjustment gives increased recovery time.

Fig. 9

The graphs shown above are representations only, since it is
impossible to show the combined effects of voltage regulator and
engine governor performance.
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4.7.1.2 EXC TRIP (Excitation Trip)
AVR Types MX341 and MX321

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

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

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

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

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

The MX321 has both internal electronic de-excitation and
provision of a signal to operate an external circuit breaker.

The SX421 only provides a signal to operate an external breaker,
which MUST be fitted if over voltage protection is required.

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

The correct setting is 300 volts +/-5% across terminals E1, E0.
Clockwise adjustment of the OVER/V control potentiometer will
increase the voltage at which the circuit operates.

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

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

It is not possible to adjust the level of voltage dip or recovery
independently from the engine performance, and there will
always be a 'trade off' between frequency dip and voltage dip.
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4.7.1.5 RAMP
AVR Type MX321

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

4.7.2 TRANSFORMER CONTROLLED GENERA-
TORS - TRANSFORMER ADJUSTMENT

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

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

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

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

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

Refit the access cover.

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

4.8 ACCESSORIES

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

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

Warning !

15
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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.

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.

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).

16

SECTION 5
INSTALLATION - PART 2

5.1 GENERAL

The extent of site installation will depend upon the generating
set build, e.g. if the generator is installed in a canopied set with
integral switchboards and circuit breaker, on site installation will
be limited to connecting up the site load to the generating set
output terminals . In this case reference should be made to the
generating set manufacturer's instruction book and any pertinent
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 most conveniently glanded on either the right
or left hand side. 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.

A 500V Megger or similar instrument should be used. Should
the insulation resistance be less than 5MΩ the windings must be
dried out as detailed in the Service and Maintenance section of
this manual.

When making connections to the terminals the incoming cable
termination should be placed on top of the winding lead
termination(s) and clamped with the nut provided.

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

5.3 EARTHING

The neutral of the generator is not bonded to the generator frame
as supplied from the factory. An earth terminal is provided inside
the terminal box adjacent to the main terminals. Should it be
required to operate with the neutral earthed a substantial earth
conductor (normally equivalent to one half of the section of the
line conductors) must be connected between the neutral and the
earth terminal inside the terminal box. Additional earth terminals
are provided on the generator feet. These should be already
bonded to the generating set bedplate by the generating set
builder, but will normally be required to be connected to the site
earth system.

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

Caution !

Warning !
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It is important to recognise that:

1. True  kW  are  derived  from  the  engine,  and  speed
governor characteristics determine the kW sharing
between sets

and

2. kVAr are derived from the generator, and 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
transformer (C.T.) which provides a signal dependent on current
phase angle (i.e. power factor) to the AVR.

The current transformer has a burden resistor on the AVR board,
and a percentage of the burden resistor voltage is summed into
the AVR circuit. Increasing droop is obtained by turning the
DROOP control potentiometer clockwise.

The diagrams below indicate the effect of droop in a simple two
generator system:-

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.

Note the SX460 is not suitable for operation with accessories.

6.1 REMOTE VOLTAGE ADJUST (ALL AVR TYPES)

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

SX460 Remove link 1-2 on the AVR and connect
adjuster to terminals 1 and 2.

SX440, SX421 Remove link 1-2 at the auxiliary terminals
MX341 and MX321 and connect adjuster to terminals 1 and 2.

6.2 PARALLEL OPERATION

Understanding of the following notes on parallel operation is useful
before attempting the fitting or setting of the droop kit accessory.
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.

Important ! Failure to meet conditions 1, 2, and 3 when
closing the cricuit breaker, will generate
excessive mechanical and electrical
stresses, resulting in equipment damage.

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.
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SECTION 6
ACCESSORIES

G en N o. 1 G en N o. 2

kVA r

kW

N 0. 2

N o . 1

N o . 1 D roop G rea te r
tha n N o. 2 D ro op

kW

kVA r

N o . 2

N o. 1

N o. 1 D roop less than
N o. 2 D roop

k W

k VA r

N o. 2

N o. 1

N o. 1 an d N o. 2
D roop E qua l

Load at p f cos

RVA
ledoM

lellaraP
poorDgni-
citatsAro

launaM
egatloV

rotalugeR
FP/rAV
lortnoC

tnerruC
timiL

044XS ✔ ✘ ✔ ✘

124XS ✔ ✘ ✔ ✘

143XM ✔ ✔ ✔ ✘

123XM ✔ ✔ ✔ ✔
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Generally 5% droop at full load current zero p.f. is sufficient to
ensure kVAr sharing.

If the droop accessory has been supplied with the generator it
will have been tested to ensure correct polarity and set to a
nominal level of droop. The final level of droop will be set during
generating set commissioning.

The following setting procedure will be found to be helpful.

6.2.1.1 SETTING PROCEDURE

Depending upon available load the following settings should be
used - all are based on rated current level.

0.8 P.F. LOAD (at full load current) SET DROOP TO 3%
Zero P.F. LOAD (at full load current) SET DROOP TO 5%

Setting the droop with low power factor load is the most accurate.
Run each generator as a single unit at rated frequency or rated
frequency + 4% depending upon type of governor and nominal
voltage. Apply available load to rated current of the generator.
Adjust 'DROOP' control potentiometer to give droop in line with
above table. Clockwise rotation increases amount of droop. Refer
to Fig 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 restore regulation for single running.

Important ! LOSS OF FUEL to an engine can cause its
generator to motor with consequent
damage to the generator windings.
Reverse power relays should be fitted to
trip main circuit breaker. LOSS OF
EXCITATION to the generator can result in
large current oscillations with consequent
damage to generator windings. Excitation
loss detection equipment should be fitted
on  trip main circuit breaker.

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.

'OFF'
- disconnects the exciter field from both MVR and the normal
AVR.

'AUTO'
 - connects the exciter field to the normal AVR and the generator
output is controlled at the pre-set voltage under AVR control.

Switching mode of operation should be carried out with the
generator set stationary to avoid voltage surges on the connected
load, although neither the MVR nor AVR will be damaged should
the switching be carried out with the set running.

6.4 OVERVOLTAGE DE-EXCITATION BREAKER
SX421 and MX321 AVR

This accessory provides positive interuption of the excitation
power in the event of overvoltage due to loss of sensing or internal
AVR faults including the output power device.

With the MX321 AVR this accessory is supplied loose for fitting
in the control panel.

In the case of the SX421 the cricuit breaker is always supplied
and will normally be fitted in the generator.

Important ! When the circuit breaker is supplied loose,
the AVR is fitted with a link on terminals
K1-K2 to enable operation of the AVR.
When connecting the circuit breaker this
link must be removed.
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6.4.1 RESETTING THE BREAKER

In the event of operation of the circuit breaker, indicated by loss
of generator output voltage, manual resetting is required. When
in the "tripped" state the circuit breaker switch lever shows "OFF".
To reset move the switch lever to the position showing "ON".

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

Terminals which are LIVE with the
generating set running are exposed when
the AVR access cover is removed.
Resetting of the circuit breaker MUST be
carried out with the generating set
stationary, and engine starting circuits
disabled.

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

Fig. 9a

Fig. 9b
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Fig. 9c

Fig. 9d

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 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.

Danger !
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Stop the generating set. Remove the link between terminals
K1-K2 at the auxiliary terminal block and connect a 5A switch
across the terminals K1-K2.

Turn the "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 conections and
the additional instruction leaflet provided gives details of setting
procedures for the power factor controller (PFC3).

The unit monitors the power factor of the generator current and
adjusts excitation to maintain the power factor constant.

This mode can also be used to control the power factor of the
mains if the point of current monitoring is moved to the mains
cables. Refer to the factory for appropriate details.

It is also possible to operate the unit to control kVAr of the
generator if required. Refer to the factory for appropriate details.
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SECTION 7
SERVICE AND MAINTENANCE

As part of routine maintenance procedures, periodic attention
to winding condition (particularly when generators have been
idle for a long period) and bearings is recommended. (Refer to
subsections 7.1 and 7.2 respectively).

When generators are fitted with air filters regular inspection
and filter maintenance is required. (Refer to subsection 7.3).

7.1 WINDING CONDITION

Service and fault finding procedures
present hazards which can result in
severe personal injury or death. Only
personnel qualified to perform electrical
and mechanical service should carry out
these procedures.
Ensure engine starting circuits are
disabled before commencing service or
maintenance procedures. Isolate any
anti-condensation heater supply.

Guidance of Typical Insulation Resistance [IR] Values

The following is offered as general information about  IR values
and is aimed at providing guidance about the typical IR values
for generators from new through to the point of refurbishment.

New Machines

The generators Insulation Resistance, along with many other
critical factors, will have been measured during the alternator
manufacturing process.  The generator will have been
transported with an appropriate packaging suitable for the
method of delivery to the Generating Set assemblers works.
Where we expect it to be stored in a suitable location protected
from adverse environmental conditions.

However, absolute assurance that the generator will arrive at
the  Gen-set production line with IR values still at the factory test
levels of above 100 MΩ cannot be guaranteed.

At Generating Set Manufacturers Works

The generator should have been transported and stored such
that it will be delivered to the assembly area in a clean dry
condition.  If held in appropriate storage conditions the generator
IR value should typically be 25 MΩ.

If the unused/new generators IR values fall below 10 MΩ then a
drying out procedure should be implemented by one of the
processes outlined below before being despatched to the end
customer’s site. Some investigation should be undertaken into
the storage conditions of the generator while on site.

Generators in Service

Whilst It is known that a generator will give reliable service with
an IR value of just 1.0 MΩ.  For a relatively new generator to be
so low it must have been subjected to inappropriate operating
or storage conditions.

Any temporarily reduction in IR values can be restored to
expected values by following one of the drying out procedures.

7.1.1 WINDING CONDITION ASSESSMENT

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

The condition of the windings can be assessed by
measurement of insulation resistance [IR] between phase to
phase, and phase to earth.

Measurement of winding insulation should be carried out: -

1. As part of a periodic maintenance plan.

2. After prolonged periods of shutdown.

3. When low insulation is suspected, e.g. damp or wet
windings.

Care should be taken when dealing with windings that are
suspected of being excessively damp or dirty.  The initial
measurement of the [IR] Insulation Resistance should be
established using a low voltage (500V) megger type instrument.
If manually powered the handle should initially be turned slowly
so that the full test voltage will not be applied, and only applied
for long enough to very quickly assess the situation if low values
are suspected or immediately indicated.

Full megger tests or any other form of high voltage test should
not be applied until the windings have been dried out and if
necessary cleaned.

Procedure for Insulation Testing

Disconnect all electronic components, AVR, electronic protection
equipment etc. Ground the [RTD's] Resistance Temperature
Detection devices if fitted.  Short out the diodes on the rotating
diode assembly.  Be aware of all components connected to the
system under test that could cause false readings or be
damaged by the test voltage.

Carry out the insulation test in accordance with the ‘operating
instructions for the test equipment.

The measured value of insulation resistance for all windings
to earth and phase to phase should be compared with the
guidance given above for the various 'life stages' of a generator.
The minimum acceptable value must be greater than 1.0 MΩ.

If  low winding insulation is confirmed use one or more of the
methods, given below, for drying the winding should be
carried out.

7.1.2 METHODS OF DRYING OUT GENERATORS

Cold Run

Consider a good condition generator that has not been run for
some time, and has been standing in damp, humid conditions.
It is possible that simply running the gen set unexcited - AVR
terminals K1 K2 open circuit - for a period of say 10 minutes
will sufficiently dry the surface of the windings and raise the IR
sufficiently, to greater than 1.0 MΩ , and so allow the unit to be
put into service.

Warning !

Caution  !
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Blown Air Drying

Remove the covers from all apertures to allow the escape of
the water-laden air. During drying, air must be able to flow freely
through the generator in order to carry off the moisture.

Direct hot air from two electrical fan heaters of around 1 – 3 kW
into the generator air inlet apertures.  Ensure the heat source is
at least 300mm away from the windings to avoid over heating
and damage to the insulation.

Apply the heat and plot the insulation value at half hourly
intervals.  The process is complete when the parameters
covered in the section entitled, ‘Typical Drying Out Curve’, are
met.

Remove the heaters, replace all covers and re-commission as
appropriate.

If the set is not to be run immediately ensure that the anti-
condensation heaters are energised, and retest prior to running.

Short Circuit Method

NOTE:  This process should only be performed by a competent
engineer familiar with safe operating practices within and around
generator sets of the type in question.

Ensure the generator is safe to work on, initiate all mechanical
and electrical safety procedures pertaining to the genset and
the site.

Bolt a short circuit of adequate current carrying capacity, across
the main terminals of the generator. The shorting link should
be capable of taking full load current.

Disconnect the cables from terminals “X” and “XX” of the AVR.

Connect a variable dc supply to the “X” (positive) and “XX”
(negative) field cables.  The dc supply must be able to provide
a current up to 2.0 Amp  at  0 - 24 Volts.

Position a suitable ac ammeter to measure the shorting link
current.

Set the dc supply voltage to zero and start the generating set.
Slowly increase the dc  voltage to pass current through the
exciter field winding.  As the excitation current increases, so the
stator current in the shorting link will increase.  This stator output
current level must be monitored, and not allowed to exceed
80% of the generators rated output current.

After every 30 minutes of this exercise:

Stop the generator and switch off the separate excitation supply,
and measure and record the stator winding IR values, and plot
the results.  The resulting graph should be compared with the
classic shaped graph.  This drying out procedure is complete
when the parameters covered in the section entitled 'Typical
Drying Out Curve' are met.

Once the Insulation Resistance is raised to an acceptable level
- minimum value 1.0 MΩ −  the dc supply may be removed and
the exciter field leads “X” and “XX” re-connected to their
terminals on the AVR.

Rebuild the genset, replace all covers and re-commission as
appropriate.

If the set is not to be run immediately ensure that the anti-
condensation heaters are energised, and retest the generator
prior to running.

A
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Tim e
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TYPICAL DRYING OUT CURVE

Whichever method is used to dry out the generator the
resistance should be measured every half-hour and a curve
plotted as shown. (fig 6.)

Fig. 9

The illustration shows a typical curve for a machine that has
absorbed a considerable amount of moisture.  The curve
indicates a temporary increase in resistance, a fall and then a
gradual rise to a steady state.  Point ‘A’, the steady state, must
be greater than 1.0 MΩ. (If the windings are only slightly damp
the dotted portion of the curve may not appear).

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

1 hour for a BC16/18,
2 hours for a UC22/27
3 hours for an HC4,5,6&7
Drying should be continued after point “A” has been reached
for at least one hour.

It should be noted that as winding temperature increases,
values of insulation resistance may significantly reduce.
Therefore, the reference values for insulation resistance can
only be established with windings at a temperature of
approximately 20°C.

If the IR value remains below  1.0 MΩ, even after the above
drying methods have been properly conducted, then a
Polarisation Index test  [PI] should be carried out.

If the minimum value of 1.0 MΩ for all components cannot be
achieved rewinding or refurbishment of the generator will be
necessary.

The generator must not be put into service until the minimum
values can be achieved.

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

After drying out, the insulation resistances should be rechecked
to verify minimum resistances quoted above are achieved.
On re-testing it is recommended that the main stator insulation
resistance is checked as follows:-
Separate the neutral leads

Ground V and W phase and megger U phase to ground
Ground U and W phase and megger V phase to ground
Ground U and V phase and megger W phase to ground

If the minimum value of 1.0MΩ is not obtained, drying out must
be continued and the test repeated.
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7.2 BEARINGS

All bearings are supplied sealed for life and are, therefore, not
regreasable.

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

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

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

The bearing, in service, is affected by a variety of factors that
together will determine the bearing life. We recommend that the
health of the bearings be monitored, using ‘spike energy’ vibration
monitoring equipment. This will allow the timely replacement of
bearings, that exhibit a deteriorating trend, during a major engine
overhaul.

If excessive heat, noise or vibration is detected, change the
bearing as soon as practicable. Failure to do so could result in
bearing failure.

In the event that ‘spike energy’ vibration monitoring equipment is
not available, it is strongly recommend that consideration be given
to changing the bearing during each ‘major engine overhaul’.

Belt driven application will impose an additional load on bearings.
The bearing life will therefore be significantly affected.  It is
important that the side load limits given in SECTION 3 are not
exceeded and the health of  the bearing is monitored more closely.

7.3 AIR FILTERS

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.

7.3.1 CLEANING PROCEDURE

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

Remove the filter elements from the filter frames. Immerse or
flush the element with a suitable detergent until the element is
clean. Dry elements thoroughly before refitting.
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Danger !

7.4 FAULT FINDING

Important ! Before commencing any fault finding
procedure examine all wiring for broken
or loose conections.

Four types of excitation control system, involving four types
of AVR, can be fitted to the range of generators covered by
this manual. The systems can be identified by a combination
of AVR type, where applicable, and the last digit of the
generator frame size designation. Refer to the generator
nameplate then proceed to the appropriate subsection as
indicated below:-

DIGIT EXCITATION CONTROL SUBSECTION
6 SX460 AVR 7.4.1
4 SX440 AVR 7.4.2
4 SX421 AVR 7.4.3
5 Transformer control 7.4.4
3 MX341 AVR 7.4.5
3 MX321 AVR 7.4.6

7.4.1 SX460 AVR - FAULT FINDING
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 7.4.2 SX440 AVR - FAULT FINDING

7.4.3 SX421 AVR - FAULT FINDING

egatlovoN
nehwpu-dliub
.tesgnitrats

yrailixuano2K-1KknilkcehC.1
.slanimret

.deepskcehC.2
otrefeR.egatlovlaudiserkcehC.3

.7.4.7noitcesbus
tseTnoitaticxEetarapeSwolloF.4

rotarenegkcehcoterudecorP
noitcesbusotrefeR.RVAdna

.5.7

egatlovelbatsnU
daol-onnorehtie

.daolhtiwro

.ytilibatsdeepskcehC.1
otrefeR.gnittesytilibatskcehC.2

.6.4noitcesbus

egatlovhgiH
daol-onnorehtie

daolhtiwro

.deepskcehC.1
tonsidaolrotarenegtahtkcehC.2

rewopgnidael(eviticapac
.)rotcaf

egatlovwoL
daol-on

.deepskcehC.1
dnahlanretxero2-1knilkcehC.2

.ytiunitnocrofsdaelremmirt

egatlovwoL
daol-no

.deepskcehC.1
otrefeR.gnittesORFUkcehC.2

.1.1.7.4noitcesbus
noitaticxEetarapeSwolloF.3

rotarenegkcehcoterudecorP
noitcesbusotrefeR.RVAdna

.5.7

egatlovoN
nehwpu-dliub

tesgnitrats

refeR.'NO'rekaerbtiucrickcehC.1
.1.4.6noitcesbusot

.deepskcehC.2
otrefeR.egatlovlaudiserkcehC.3

.7.4.7noitcesbus
noitaticxEetarapeSwolloF.4

rotarenegkcehcoterudecorP
noitcesbusotrefeR.RVAdna

.5.7

egatlovelbatsnU
daol-onnorehtie

daolhtiwro

.ytilibatsdeepskcehC.1
otrefeR.gnittesytilibatskcehC.2

.6.4noitcesbus

egatlovhgiH
daol-onnorehtie

daolhtiwro

.deepskcehC.1
dnahlanretxero2-1knilkcehC.2

.ytiunitnocrofsdaelremmirt
8-7sdaelfoytiunitnockcehC

.ytiunitnocrof2P-3Pdna
tonsidaolrotarenegtahtkcehC.3

.)rotcafrewopgnidael(eviticapac

egatlovwoL
daol-on

.deepskcehC.1
dnahlanretxero2-1knilkcehC.2

.ytiunitnocrofsdaelremmirt

egatlovwoL
daol-no

.deepskcehC.1
otrefeR.gnittesORFUkcehC.2

.1.1.7.4noitcesbus
otnoitaticxEetarapeSwolloF.3

.RVAdnarotarenegkcehc
.5.7noitcesbusotrefeR

evissecxE
deeps/egatlov

daol-nopid
gnihctiws

.esnopserronrevogkcehC.1
tesgnitarenegotrefeR.2

.gnittes'PID'kcehC.launam
.4.1.7.4noitcesbusotrefeR

7.4.4 TRANSFORMER CONTROL - FAULT FINDING

egatlovoN
nehwpu-dliub

tesgnitrats

.sreifitcersremrofsnartkcehC.1
yradnocesremrofsnartkcehC.2

.tiucricneporofgnidniw

egtalovwoL .deepskcehC.1
pagriaremrofsnartkcehC.2

noitcesbusotrefeR.gnittes
.2.7.4

egatlovhgiH .deepskcehC.1
pagriaremrofsnartkcehC.2

noitcesbusotrefeR.gnittes
.2.7.4

yradnocesremrofsnartkcehC.3
.snrutdetiucrictrohsrofgnidniw

evissecxE
pordegatlov

daol-no

.daol-noporddeepskcehC.1
.sreifitcerremrofsnartkcehC.2

pagriaremrofsnartkcehC
noitcesbusotrefeR.gnittes

.2.7.4
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7.4.6 MX321 AVR - FAULT FINDING7.4.5 MX341 AVR - FAULT FINDING

egatlovoN
nehwpu-dliub

tesgnitrats

yrailixuano2K-1KknilkcehC.1
.slanimret

noitaticxEetarapeSwolloF.2
kcehcoterudecorPtseT

otrefeR.RVAdnaenihcam
.5.7noitcesbus

egatlovfossoL
gninnurtesnehw

.testrats-erdnapotstsriF.1
egatlovroegatlovonfI

,emittrohsretfasespalloc
tseTnoitaticxEetarapeSwollof

otrefeR.erudecorP
.5.7noitcesbus

egatlovrotareneG
dewollofhgih

espallocyb

.RVAotsdaelgnisneskcehC.1
noitaticxEetarapeSotrefeR.2

otrefeR.erudecorPtseT
.5.7noitcesbus

elbatsnuegatloV
daol-onnorehtie

daolhtiwro

egatlovwoL
daol-no

.ytilibatsdeepskcehC.1
refeR.gnittes"BATS"kcehC.2

rofnoitcesgnitseTdaoLot
.erudecorp

.6.4noitcesbusotrefeR

.deepskcehC.1
"ORFU"kcehctcerrocfI.2

noitcesbusotrefeR.gnittes
.1.1.7.4

evissecxE
piddeeps/egatlov
gnihctiwsdaolno

.esnopserronrevogkcehC.1
tesgnitarenegotrefeR

"PID"kcehC.launam
noitcesbusotrefeR.gnittes

.4.1.7.4

hsiggulS
daolnoyrevocer

gnihctiws

.esnopserronrevogkcehC.1
tesgnitarenegotrefeR

.launam

egatlovoN
nehwpu-dliub

tesgnitrats

yrailixuano2K-1KknilkcehC.1
etarapeSwolloF.slanimret

oterudecorPtseTnoitaticxE
.RVAdnaenihcamkcehc

.5.7noitcesbusotrefeR

wolsyrevegatloV
pudliubot

pmarfognitteskcehC.1
.retemoitnetop

.5.1.7.4otrefeR

egatlovfossoL
gninnurtesnehw

onfI.testrats-erdnapotstsriF.1
sespallocegatlovroegatlov

etarapeSwollof,emittrohsretfa
.erudecorPtseTnoitaticxE

.5.7noitcesbusotrefeR

rotareneG
egatlov

ybdewollofhgih
espalloc

.RVAotsdaelgnisneskcehC.1
noitaticxEetarapeSotrefeR.2

otrefeR.erudecorPtseT
.5.7noitcesbus

elbatsnuegatloV
daol-onnorehtie

daolhtiwro

.ytilibatsdeepskcehC.1
otrefeR.gnittes"BATS"kcehC.2

rofnoitcesgnitseTdaoL
noitcesbusotrefeR.erudecorp

.6.4

egatlovwoL
daol-no

.deepskcehC.1
"ORFU"kcehctcerrocfI.2

.gnittes
.1.1.7.4noitcesbusotrefeR

evissecxE
piddeeps/egatlov
gnihctiwsdaolno

.sesnopserronrevogkcehC.1
tesgnitarenegotrefeR

"PID"kcehC.launam
noitcesbusotrefeR.gnittes

.4.1.7.4

hsiggulS
daolnoyrevocer

gnihctiws

.esnopserronrevogkcehC.1
tesgnitarenegotrefeR

"LLEWD"kcehC.launam
daoLotrefeR.gnittes

.4.1.7.4noitcesgnitseT
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7.4.7 RESIDUAL VOLTAGE CHECK

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

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

Start the set and measure voltage across AVR terminals 7-8 on
SX460 AVR or P2-P3 on SX440 or SX421 AVR.

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

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

Using a 12 volt d. c. battery as a supply clip leads from battery
negative to AVR terminal XX, and from battery positive through a
diode to AVR terminal X. See Fig. 10.

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

Fig. 11
Important ! If the generating set battery is used for field

flashing the generator main stator
neutral must be disconnected from earth.

Restart the set and note output voltage from main stator, which
should be approximately nominal voltage, or voltage at AVR
terminals 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.

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.

If voltages are balanced but low, there is a fault in the main
excitation windings or rotating diode assembly. Proceed as follows
to identify:-
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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 -
4.74Nm (36-42lb in).

Surge Suppressor

The surge suppressor is a metal-oxide varistor connected across
the two rectifier plates to prevent high transient reverse voltages
in the field winding from damaging the diodes. This device is not
polarised and will show a virtually infinite reading in both directions
with an ordinary resistance meter. If defective this will be visible
by inspection, since it will normally fail to short circuit and show
signs of disintegration. Replace if faulty.

Main Excitation Windings

If after establishing and correcting any fault on the rectifier
assembly the output is still low when separately excited, then
the main rotor, exciter stator and exciter rotor winding resistances
should be checked (see Resistance Charts), as the fault must
be in one of these windings. The exciter stator resistance is
measured across leads X and XX. The exciter rotor is connected
to six studs which also carry the diode lead terminals. The main
rotor winding is connected across the two rectifier plates. The
respective leads must be disconnected before taking the readings.

Resistance values should be within +/-10% of the values given
in the table below:-

* Used with 1 phase transformer controlled 3 phase or 1 phase
generators.

** Used with 3 phase transformer controlled 3 phase generators.

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.
(U1-L1, U2-L4 on single phase generators).

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

Measure insulation resistance between sections and each section
to earth.

Unbalanced or incorrect winding resistances and/or low insulation
resistances to earth indicate rewinding of the stator will be
necessary. Refer to removal and replacement of component
assemblies subsection 7.5.3.

7.5.2 EXCITATION CONTROL TEST
7.5.2.1 AVR FUNCTION TEST

All types of 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.

emarF
eziS

niaM
rotoR

rotatSreticxE
reticxE

rotoR
1epyT *2epyT **3epyT

C22CU 95.0 12 82 831 241.0

D22CU 46.0 12 82 831 241.0

E22CU 96.0 02 03 551 651.0

F22CU 38.0 02 03 551 651.0

G22CU 49.0 02 03 551 651.0

C72CU 21.1 02 - - 651.0

D72CU 62.1 02 - - 651.0

E72CU 43.1 02 - - 281.0

F72CU 25.1 02 - - 281.0

G72CU 96.1 02 - - 281.0

H72CU 28.1 02 - - 281.0

J72DCU 80.2 02 - - 281.0

K72DCU 80.2 02 - - 281.0

SROTARENEGDELLORTNOCREMROFSNART

emarF
eziS

SGNIDNIWESAHP3,SECNATSISERNOITCES

V083 V004 V514 V614 V064

zH05 zH05 zH05 zH06 zH06

C22CU 950.0 870.0 280.0 550.0 950.0

D22CU 450.0 650.0 750.0 940.0 450.0

E22CU 140.0 50.0 350.0 830.0 140.0

F22CU 130.0 230.0 330.0 520.0 130.0

G22CU 220.0 620.0 820.0 120.0 220.0

SROTARENEGDELLORTNOCRVA

emarF
eziS

SECNATSISERNOITCES

113gnidniW 71gnidniW 50gnidniW 60gnidniW

C22CU 90.0 41.0 540.0 30.0

D22CU 560.0 1.0 330.0 520.0

E22CU 50.0 570.0 820.0 20.0

F22CU 330.0 150.0 810.0 210.0

G22CU 820.0 340.0 410.0 10.0

C72CU 30.0 440.0 610.0 110.0

D72CU 910.0 620.0 10.0 700.0

E72CU 610.0 520.0 900.0 800.0

F72CU 210.0 910.0 700.0 500.0

G72CU 10.0 310.0 600.0 400.0

H72CU 800.0 410.0 400.0 400.0

J72DCU 600.0 900.0 - -

K72DCU 600.0 900.0 - -
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7.5.3 REMOVAL AND REPLACEMENT OF
COMPONENT ASSEMBLIES
METRIC THREADS ARE USED THROUGHOUT

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 4 screws holding the sheet metal cylindrical cover at
the non-drive end and remove the cover.

2. Disconnect the in line connector from the PMG stator (3 wires
go to this connector). It may be necessary to cut off the nylon
cable tie first.

3. Remove the 4 threaded pillars and clamps holding the PMG
stator onto the end bracket.

4. Tap the stator out of the 4 spigots and withdraw. The highly
magnetic rotor will attract the stator. Take care to avoid contact
which may damage the windings.

5. Remove the bolt in the centre from the rotor shaft and pull off
the rotor. It may be necessary to gently tap the rotor away.
Take care to tap gently and evenly - the rotor has ceramic
magnets which are easily broken by shock.

Important ! The rotor assembly must not be dismantled.

Replacement is a reversal of the above procedure.

7.5.3.2 REMOVAL OF BEARINGS

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

NOTE: Removal of the bearings may be effected either after the
rotor assembly has been removed OR more simply by removal
of endbracket(s). Refer to 7.5.3.3. and 7.5.3.4.

The bearings are pre-packed with grease and sealed for life.

The bearing(s) are a press fit and can be removed from the shaft
with 3 leg or 2 leg manual or hydraulic bearing pullers.

SINGLE BEARING ONLY:  Before trying to pull off the bearing
remove the small circlip retaining it.

When fitting new bearings use a bearing heater to expand the
bearing before fitting to the shaft. Tap the bearing into place
ensuring that it contacts the shoulder on the shaft.

Refit the retaining circlip on single bearing generators.

7.5.3.3 REMOVAL OF ENDBRACKET AND EXCITER
STATOR

1. Remove exciter leads X+, XX- at the AVR.

2. Slacken 4 bolts (2 each side) situated on horizontal centre
line holding the terminal box.

3. Remove 2 bolts holding lifting lug, at the non-drive end, and
remove lug.

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.

7.5.2.2 TRANSFORMER CONTROL

The transformer rectifier unit can only be checked by continuity,
resistance checks and insulation resistance measurement.

Two phase transformer
Separate primary leads T1-T2-T3-T4 and secondary leads
10-11. Examine windings for damage. Measure resistances
across T1-T3 and T2-T4. These will be a low value but should be
balanced. Check that there is resistance in the order of 8 ohms
between leads 10 and 11. Check insulation resistance of each
winding section to earth and to other winding sections.

Low insulation resistance, unbalanced primary resistance, open
or short circuited winding sections, indicates the transformer unit
should be replaced.

Three phase transformer
Separate primary leads T1-T2-T3 and secondary leads 6-7-8 and
10-11-12.

Examine windings for damage. Measure resistances across T1-
T2, T2-T3, T3-T1. These will be low but should be balanced.
Check that resistances are balanced across 6-10, 7-11 and
8-12 and in the order of 18 ohms.

Check insulation resistance of each winding section to earth and
to other winding sections.

Low insulation resistance, unbalanced primary or secondary
winding resistances, open or short circuited winding sections
indicates the transformer unit should be replaced.

Rectifier units - Three phase and single phase
With the leads 10-11-12-X and XX removed from the rectifier
unit (lead 12 is not fitted on single phase transformer rectifier
units), check forward and reverse resistances between terminals
10-X, 11-X, 12-X, 10-XX, 11-XX and 12-XX with a multimeter.

A low forward resistance and high reverse resistance should be
read between each pair of terminals. If this is not the case the
unit is faulty and should be replaced.

Caution !
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SINGLE BEARING GENERATORS

1. Remove the screws, screens and louvres (if fitted) at each
side on drive end adaptor.

2. UCI224, UCI274, UCM224, UCM274, UCD274 Only

Remove  6  bolts  holding  the  adaptor  at  the  drive  end.
It  may  be  preferred  to  sling  the  adaptor  on  a  hoist.
The  bolt  heads  face  towards  the  non-drive  end.  The
top bolt passes through the centre of the lifting lug.

2a. UCD224 Only

Remove 6 bolts holding the adaptor at the drive end.
It may be preferred to sling the adaptor on a hoist.

3. UCI224, UCI274, UCM224, UCM274, UCD274 Only

Tap the adaptor away from stator bar adaptor ring.

3a. UCD224 Only

Tap the adaptor away from stator bar assembly.

ALL SINGLE BEARING GENERATORS

4. Ensure the rotor is supported at drive end on a sling.

5. Tap the rotor from the non-drive end to push the bearing
clear of the endbracket and its position within an 'O' ring.

6. Continue to push the rotor out of the stator bore, gradually
working the sling along the rotor as it is withdrawn, to ensure
that it is fully supported at all times.

Replacement of rotor assemblies is a reversal of the procedures
above.

Before commencing re-assembly, components should be checked
for damage and bearing(s) examined for loss of grease.

Fitting of new bearing(s) is recommended during major overhaul.

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

Damaged or worn components must be replaced.

When major components have been
replaced, ensure that all covers and
guards are securely fitted, before the
generator is put into service.

7.6 RETURNING TO SERVICE

After rectification of any faults found, remove all test connections
and reconnect all control system leads.
Restart the set and adjust VOLTS control potentiometer on AVR
controlled generators by slowly turning clockwise until rated
voltage is obtained.

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

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

4. Remove sheet metal cylindrical cover (4 screws) over
PMG (if fitted)
or
Remove shallow sheet metal cover (4 screws) at the non-

drive end.

5. Ease up the terminal box and support clear of the non-
drive endbracket.

6. Remove 6 bolts holding the non-drive endbracket to the
stator bar assembly. The endbracket is now ready for
removal.

7. Replace the lifting lug onto the endbracket and sling the
endbracket on a hoist to facilitate lifting.

8. Tap the endbracket around its perimeter to release from
the generator. The endbracket and exciter stator will come
away as a single assembly.

9. Remove the 4 screws holding the exciter stator to the
endbracket and gently tap the exciter stator to release it.
Replacement is a reversal of the above procedure.

7.5.3.4 REMOVAL OF THE ROTOR ASSEMBLY

Remove the permanent magnet generator. Refer to 7.5.3.1
or
Remove the four screws holding the sheet metal cover at the
non drive end and remove cover.

With the PMG rotor removed single
bearing generator rotors are free to move
in the frame. Ensure frame is kept in the
horizontal plane when lifting.

TWO BEARING GENERATORS

1. Remove 2 screws holding the sheet metal cover around
the adaptor at the drive end and remove the cover.

2. Remove the bolts holding the adaptor to the endbracket
at the drive end.

3. Tap off the adaptor. It may be preferred to sling the adaptor
first depending on its size and weight.

4. Remove the screens and louvres (if fitted) at each side on the
drive end.

Now ensure that the rotor is positioned with a full pole face at the
bottom centre line. This is to avoid damage to the bearing exciter,
or rotor winding, by limiting the possible rotor downward
movement to the air gap length.

5. Remove 6 bolts holding drive endbracket onto adaptor ring
DE. The boltheads face towards the non-drive end. The
top bolt passes through the centre of the lifting lug.

6. Tap the drive endbracket away from the adaptor ring DE
and withdraw the endbracket.

7. Ensure the rotor is supported at the drive end on a sling.

8. Tap the rotor from the non-drive end to push the bearing clear
of the endbracket and its position within an 'O' ring.

9. Continue to push the rotor out of the stator bore, gradually
working the sling along the rotor as it is withdrawn, to ensure
that it is fully supported all the time.

29
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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.

AVR Controlled Generators

1. Diode Set (6 diodes with surge suppressor) RSK 2001
2. AVR SX440 E000 24030

AVR SX460 E000 24602
AVR SX421 E000 24210
AVR MX321 E000 23212
AVR MX341 E000 23410

3. Non drive end Bearing UC22 051 01032
UC27 051 01049

4. Drive end Bearing UC22 051 01044
UC27 051 01050

Transformer Controlled Generators (UC22 Only)

1. Diode Set (6 diodes with surge suppressor) RSK 2001
2. Diode Assembly E000 22006
3. Non drive end Bearing UC22 051 01032
4. Drive end Bearing UC22 051 01044

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

Orders and enquiries for parts should be addressed to:

Newage International Limited
Nupart Department
PO Box 17, Barnack Road
STAMFORD
Lincolnshire
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.
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PARTS LIST
TYPICAL SINGLE BEARING GENERATOR

Plate Ref.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

Description

Stator
Rotor
Exciter Rotor
Exciter Stator
N.D.E. Bracket
Cover N.D.E.
Bearing 'O' Ring N.D.E.
Bearing N.D.E.
Bearing Circlip N.D.E.
D.E. Bracket/Engine Adaptor
D.E. Screen
Coupling Disc
Coupling Bolt
Foot
Frame Cover Bottom
Frame Cover Top
Air Inlet Cover
Terminal Box Lid
Endpanel D.E.
Endpanel N.D.E.
AVR
Side Panel
AVR Mounting Bracket
Main Rectifier Assembly - Forward

Plate Ref.

25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

Description

Main Rectifier Assembly - Reverse
Varistor
Diode - Forward Polarity
Diode - Reverse Polarity
Lifting Lug - D.E.
Lifting Lug - N.D.E.
Frame to Endbracket Adaptor Ring
Main Terminal Panel
Terminal Link
Edging Strip
Fan
Foot Mounting Spacer
Cap Screw
AVR Access Cover
AVR Anti-Vibration Mounting Assembly
Auxiliary Terminal Assembly

N.D.E. Non Drive End
D.E. Drive End
PMG Permanent Magnet Generator
AVR Automatic Voltage Regulator

3
2
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Fig. 11.
TYPICAL SINGLE BEARING GENERATOR

3
3
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Plate Ref.

1
2
3
4
5
6
7
8
9

10
11
12
14
15
16
17
18
19
20
21
22
23
24

Description

Stator
Rotor
Exciter Rotor
Exciter Stator
N.D.E. Bracket
Cover N.D.E.
Bearing 'O' Ring N.D.E.
Bearing N.D.E.
Bearing Wave Washer D.E.
D.E. Bracket
D.E. Screen
Bearing D.E.
Foot
Frame Cover Bottom
Frame Cover Top
Air Inlet Cover
Terminal Box Lid
Endpanel D.E.
Endpanel N.D.E.
AVR
Side Panel
AVR Mounting Bracket
Main Rectifier Assembly - Forward

Plate Ref.

25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
42
43
44
45
46
47

Description

Main Rectifier Assembly - Reverse
Varistor
Diode - Forward Polarity
Diode - Reverse Polarity
Lifting Lug - D.E.
Lifting Lug - N.D.E.
Frame to Endbracket Adaptor Ring
Main Terminal Panel
Terminal Link
Edging Strip
Fan
Foot Mounting Spacer
Cap Screw
AVR Access Cover
AVR Anti-Vibration Mount
Auxiliary Terminal Assembly
PMG Exciter Rotor
PMG Exciter Stator
PMG Bolt
PMG Pillar
PMG Clamp
PMG Dowel

N.D.E. Non Drive End
D.E. Drive End
PMG Permanent Magnet Generator
AVR Automatic Voltage Regulator

PARTS LIST
TYPICAL TWO BEARING GENERATOR
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Fig. 12.
TYPICAL TWO BEARING GENERATOR
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PARTS LIST
TYPICAL TWO BEARING (SERIES 5) GENERATOR

Plate Ref.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

Description

Stator
Rotor
Exciter Rotor
Exciter Stator
N.D.E. Bracket
Cover N.D.E.
Bearing 'O' Ring N.D.E.
Bearing N.D.E.
Bearing Wave Washer D.E.
D.E. Bracket
D.E. Screen
Bearing D.E.

Foot
Frame Cover Bottom
Frame Cover Top
Air Inlet Cover
Terminal Box Lid
Endpanel D.E.
Endpanel N.D.E.
Series 5 Control Gear
Side Panel

Main Rectifier Assembly - Forward

Plate Ref.

25
26
27
28
29
30
31
32
33
34
35
36
37

Description

Main Rectifier Assembly - Reverse
Varistor
Diode - Forward Polarity
Diode - Reverse Polarity
Lifting Lug - D.E.
Lifting Lug - N.D.E.
Frame to Endbracket Adaptor Ring
Main Terminal Panel
Terminal Link
Edging Strip
Fan
Foot Mounting Spacer
Cap Screw

N.D.E. Non Drive End
D.E. Drive End

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 957 of 1433



3
7

Fig. 13.
TYPICAL TWO BEARING (SERIES 5) GENERATOR
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Description

Hub
Fin
Diode (fwd)
Diode (rev)
Hx. Screw
Hx. Nut
Pl. Washer
SC. L/Washer
Varistor
Hx. Screw

Fig. 14.
ROTATING RECTIFIER ASSEMBLY

3
8

NOTES:
Fitting of Diodes.

1. Underside of diodes to be smeared with Midland Silicone
'Heat Sink' compound type MS2623. This compound
must not  be applied to the diode threads.

2. Diodes to be tightened to a torque of 2.03 - 2.37 Nm.

3. For Nupart rectifier service kit see page 28.

Plate Ref.

1
2
3
4
5
6
7
8
9

10

Qty

1
2
3
3
6
6
8
8
1
2
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A.C. GENERATOR WARRANTY

WARRANTY PERIOD

A.C. Generators
In respect of a.c. generators the Warranty Period is eighteen months from the date when the
goods have been notified as ready for despatch by N.I. or twelve months from the date of first
commissioning (whichever is the shorter period).

DEFECTS AFTER DELIVERY

We will make good by repair or, at our option, by the supply of a replacement, any fault which
under proper use appears in the goods within the period specified 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

6

8

4

3

10

7

9

2

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: 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

3  GERMANY: NEWAGE ENGINEERS G.m.b.H.
Rotenbrückenweg 14, D-22113 Hamburg.
Telephone: Hamburg (49) 40 714 8750
Fax: (49) 40 714 87520

4  INDIA: C.G. NEWAGE ELECTRICAL LIMITED
C33 Midc, Ahmednagar 414111, Maharashtra.
Telephone: (91) 241 778224
Fax: (91) 241 777494

5  ITALY: NEWAGE ITALIA S.r.I.
Via Triboniano, 20156 Milan.
Telephone: Milan (39) 02 380 00714
Fax: (39) 02 380 03664

6  JAPAN: NEWAGE INTERNATIONAL JAPAN
8 - 5 - 302 Kashima
Hachioji-shi
Tokyo, 192-03
Telephone: (81) 426 77 2881
Fax: (81) 426 77 2884

7  NORWAY: NEWAGE NORGE A/S
Økern Naeringspark, Kabeigt. 5
Postboks 28, Økern, 0508 Oslo
Telephone: Oslo (47) 22 97 44 44
Fax: (47) 22 97 44 45

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

9  SPAIN: 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

10  U.S.A.: NEWAGE LIMITED
4700 Main St, 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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The Series 90™-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 90 ™-30 PLCs

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-DP™,
Genius®, DeviceNet™ and Interbus-S™ 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: Windows®-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.

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 964 of 1433



GE Fanuc Automation
GE Fanuc Automation Information Centers

USA and the Americas 1-800-648-2001 or (434) 978-5100 
Europe and Middle East (352) 727979-1 
Asia Pacific 86-21-3222-4555

Additional Resources

For detailed technical specifications 
and product ordering information, please 
visit the GE Fanuc e-catalog at:

www.gefanuc.com GFA-148J
10M 06/03

Ordering Information
Description Catalog Number Catalog Number
Discrete Input IC693MDL230 120 VAC Isolated Input (8 Points) IC693MDL646 24 VDC Input, Neg/Pos Logic, 1 msec Filter (16 Points)

Modules IC693MDL231 240 VAC Isolated Input (8 Points) IC693MDL648 48 VDC Input, Neg/Pos Logic, 1 msec filter, Neg/Pos Logic (16 Points)
IC693MDL240 120 VAC Input (16 Points) IC693MDL653 24 VDC Input, Neg/Pos Logic, 2msec Filter (32 Points)
IC693MDL241 24 VAC/VDC Input (16 Points) IC693MDL654 5/12 VDC (TTL) Input, Neg/Pos Logic, (32 Points)
IC693MDL632 125 VDC Input (8 Points) IC693MDL655 24 VDC Input, Neg/Pos Logic, 1 ms, (32 Points)
IC693MDL634 24 VDC Input, Neg/Pos Logic (8 Points) IC693ACC300 Input Simulator Module (8 Points)
IC693MDL645 24 VDC Input, Neg/Pos Logic (16 Points)

Discrete Output IC693MDL310 120 VAC Output, 0.5 Amp (12 Points) IC693MDL740 12/24 VDC Output, 0.5 Amp, Positive Logic (16 Points)
Modules IC693MDL330 120/240 VAC Output, 2 Amp (8 Points) IC693MDL741 12/24 VDC Output, 0.5 Amp, Negative Logic (16 Points)

IC693MDL340 120 VAC Output, 0.5 Amp (16 Points) IC693MDL742 12/24 VDC Output, 1 Amp, Positive Logic (16 Points), Fused
IC693MDL390 120/240 VAC Isolated Output, 2 Amp (5 Points) IC693MDL748 48 VDC Output, 0.5 Amps, Positive Logic (8 Points)
IC693MDL730 12/24 VDC Output, 2 Amp, Positive Logic (8 Points) IC693MDL750 12/24 VDC Output, Negative Logic (32 Points)
IC693MDL731 12/24 VDC Output, 2 Amp, Negative Logic (8 Points) IC693MDL751 12/24 VDC Output, Positive Logic (32 Points)
IC693MDL732 12/24 VDC Output, 0.5 Amp, Positive Logic (8 Points) IC693MDL752 5/12/24 VDC (TTL) Output, Negative Logic, (32 Points)
IC693MDL733 12/24 VDC Output, 0.5 Amp, Negative Logic (8 Points) IC693MDL753 12/24 VDC Output, Positive Logic (32 Points)
IC693MDL734 125 VDC Output, (6 Points)

Relay Output IC693MDL930 Relay Output, Isolated, 4 Amp (8 Points) IC693MDL940 Relay Output, 2 Amp (16 Points)
Module IC693MDL931 Relay Output, 8 Amp Form B/C contacts, Isolated in 2 Groups of 4 (8 Points)

Mixed Discrete IC693MDR390 Mixed I/O, 24 VDC Input (8 points), Relay Output (8 points) IC693MAR590 Mixed I/O, 120 VAC Input (8 Points), Relay Output (8 Points)
Module

Analog Input IC693ALG220 Analog Input, Voltage/Current, 4 Channels IC693ALG222 Analog Input, Voltage 16 Single/8 Differential Channels
Modules IC693ALG221 Analog Input, Current, 4 Channels IC693ALG223 Analog Input, Current, 16 Single Channels

Analog Output IC693ALG390 Analog Output, Voltage, 2 Channels IC693ALG392 High Density Analog Output (8 Channels)
Modules IC693ALG391 Analog Output, Current, 2 Channels

Mixed Analog IC693ALG442 Analog Combo Module 4IN/2OUT
Modules

Motion Modules IC693APU300 High Speed Counter (HSC) IC693APU305 High Speed Counter with Gray Code Encoder or an A QUAD B Encoder Input
IC693APU301 Axis Positioning Module (APM), 1 Axis IC693DSM302 Digital Servo Motion Controller, 2 Axis
IC693APU302 Axis Positioning Module (APM), 2 Axis IC693DSM314 Digital Servo Motion Controller, 1-2 Axis of Digital Servo or 1-4 Axis Analog Servo

Specialty IC693MDL760 Solenoid Valve Output (11 Points)/24 VDC Output, 0.5 Amp, Positive Logic (5 Points) IC693PTM101 Power Transducer Module, CT and PT Interface 120/240 VAC (1m cable)
Modules IC693PCM301 Programmable Coprocessor Module, 192 KB (47 KB Basic or C Program), 2 Serial Ports IC693TCM302 Temperature Control Module, (8) TC In and (8) 24 VDC Solid State Outputs

IC693PCM311 Programmable Coprocessor Module, 640 KB (640 KB Basic or C Program), 2 Serial Ports IC693TCM303 Temperature Control Module Extended Temperature Range, (8) TC In and  
IC693PTM100 Power Transducer Module, CT and PT Interface 120/240 VAC (0.5m Cable) (8) 24 VDC Solid State Outputs

Communications IC693BEM331 Genius Bus Controller (Supports I/O and Datagrams) IC693PBM200 Profibus DP Master Module
Modules IC693CMM302 Communication Module, Genius (1 Kbyte) GCM+ (No Datagram Support) IC693PBM201 Profibus DP Slave Module

IC693CMM311 Communications Module, CCM, RTU, SNP, and SNPx Protocols IC693DNM200 DeviceNet Master Module
IC693CMM321 Ethernet Interface TCP/IP Module, 10Mbs (Supports SRTP and Modbus TCP/IP, No EGD) IC693DNS201 DeviceNet Slave Module

Controllers IC693CPU311 5-Slot Base with CPU in Base (6KBytes User Program), Not Expandable IC693CPU360 CPU 360 Module (240KBytes Configurable User Memory, 4K I/O, 8 Racks), 
No Built-In Serial Ports, Logic Execution is .22msec/K

IC693CPU313 5-Slot Base with Turbo CPU in Base (Logic Execution is .6 msec), 1K Registers, IC693CPU363 CPU 363 Module (240KBytes Configurable User Memory 4K I/O, 8 Racks), 
(12KBytes User Program), Not Expandable 2 Built-In Serial Ports, Logic Execution is .22msec/K

IC693CPU323 10-Slot Base with Turbo CPU in Base (Logic Execution is .6 msec) 12Kbytes IC693CPU364 CPU 364 Module (240KBytes Configurable User Memory 4K I/O, 8 Racks), No Built-In Serial Ports, 
User Program, Not Expandable Built-In 10Mbs Ethernet, Supports SRTP, Channels and EGD, Logic Execution is .22msec/K

IC693CPU350 CPU 350 Module (32KBytes User Memory, 4K I/O, 8 Racks), No Built-In Serial Ports, IC693CPU374 CPU 374 Module (240KBytes Configurable User Memory), No Built-In Serial Ports,  
Logic Execution is .22msec/K Built-In 10/100Mbs with Built-In Switch, Ethernet Supports SRTP, EGD and No Channel 

Support; Logic Execution is .22msec/K.
Backplanes IC693CHS391 Base, CPU, 10 Slots, Use with CPU331/CSE331 and above IC693CHS397 Base, CPU, 5 Slots (use with CPU331/CSE331 and above)

IC693CHS392 Base, Expansion, 10 Slots IC693CHS398 Base, Expansion, 5 Slots
IC693CHS393 Base, Remote Expansion, 10 Slots (700 ft.) IC693CHS399 Base, Remote Expansion, 5 Slots (700 ft.)

Power Supplies IC693PWR321 Power Supply, 120/240 VAC, 125 VDC, Standard, 30 Watts IC693PWR332 Power Supply, 12 VDC, High Capacity, 30 Watts
IC693PWR322 Power Supply, 24/48 VDC, Standard, 30 Watts IC693ACC340 Redundant Power Supply Base (RPSB) with 0.1 meter cable to connect to Power Supply Adapter Module
IC693PWR328 Power Supply, 48 VDC, Standard, 30 Watts IC693ACC341 Redundant Power Supply Base with 0.5 meter cable to connect to Power Supply Adapter Module
IC693PWR330 Power Supply, 120/240 VAC, 125 VDC, High Capacity, 30 Watts IC693ACC350 Redundant Power Supply Adapter (RPSA) Module. The RPSA replaces the power supply 
IC693PWR331 Power Supply, 24 VDC, High Capacity, 30 Watts on a CPU base or expansion base and connects to a Redundant Power Supply Base.

Accessories IC693ACC301 Replacement Battery, CPU & PCM (Qty. 2) IC693CBL301 Rack to Rack Expansion Cable, 2 Meters
IC693ACC302 High Capacity Battery Pack IC693CBL302 Rack to Rack Expansion Cable, 15 Meters
IC200ACC003 EZ Program Store Flash Device (for CPU374 only) IC693CBL312 Rack to Rack Expansion Cable, 0.15 Meters, Shielded
IC693ACC310 Filler Module, Blank Slot IC693CBL313 Rack to Rack Expansion Cable, 8 Meters
IC693CBL300 Rack to Rack Expansion Cable, 1 Meter IC693CBL314 Rack to Rack Expansion Cable, 15 Meters, Shielded

Programming and IC646MPP001 Logic Developer - PLC Professional IC646MPH101 Logic Developer PDA Software Tool with Cable Adapter
Trouble Shooting IC646MPS001 Logic Developer - PLC Standard
Tools

© 2003 GE Fanuc Automation Americas, Inc. All Rights Reserved.
Series 90, VersaPro and LogicMaster are trademarks and Genius is
a registered trademark of GE Fanuc Automation Americas, Inc.
Profibus-DP is a trademark of Profibus International. DeviceNet is a
trademark of the Open DeviceNet Vendor Association, Inc. Interbus-
S is a trademark of Phoenix Contact. Windows is a registered
trademark of Microsoft Corporation. State Logic is a registered
trademark of Adatek, Inc. Palm is a trademark of Palm, Inc.
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GE Fanuc Automation

P.O. Box 8106
Charlottesville, VA  22906

GFZ–0085
Î

GE Fanuc Automation

Programmable  Control Products

Series  90TM–30
Programmable Controller
Troubleshooting Guide
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GE Fanuc Automation

Programmable  Control Products

Series  90TM–30
Programmable Controller
Troubleshooting Guide

GFZ–0085 August 1993
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This document is based on information available at the time of its
publication.  While efforts have been made to be accurate, the in-
formation contained in this document does not purport to cover all
details or variations in hardware and software, nor to provide for
every contingency in connection with installation, operation and
maintenance.  This document may describe features not present in
all hardware and software systems.  GE Fanuc Automation as-
sumes no obligation of notice to holders of this document with re-
spect to changes subsequently made.

GE Fanuc Automation makes no representation or warranty, ex-
pressed, implied, or statutory with respect to, and assumes no re-
sponsibility for the accuracy, completeness or usefulness of the in-
formation contained in this document.  No warranties of
merchantability of fitness for purpose shall apply.

The following are trademarks of GE Fanuc Automation North
America, Inc.

ÁÁÁÁÁÁÁAlarm Master ÁÁÁÁÁÁÁÁCIMSTAR ÁÁÁÁÁHelpmateÁÁÁÁÁÁÁ

ÁÁÁÁÁÁÁ

PROMACRO

ÁÁÁÁÁÁÁÁ
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ÁÁÁÁÁ

ÁÁÁÁÁ

CIMPLICITY

ÁÁÁÁÁÁÁ

ÁÁÁÁÁÁÁ

GEnet ÁÁÁÁÁÁÁÁ

ÁÁÁÁÁÁÁÁ

Logicmaster ÁÁÁÁÁ

ÁÁÁÁÁ
Series One

ÁÁÁÁÁÁÁSeries 90 ÁÁÁÁÁÁÁÁCIMPLICITY 90–ADS ÁÁÁÁÁGeniusÁÁÁÁÁÁÁ

ÁÁÁÁÁÁÁ

Modelmaster

ÁÁÁÁÁÁÁÁ

ÁÁÁÁÁÁÁÁ

Series Three

ÁÁÁÁÁ

ÁÁÁÁÁ
VuMaster

ÁÁÁÁÁÁÁ

ÁÁÁÁÁÁÁ

ProLoop ÁÁÁÁÁÁÁÁ

ÁÁÁÁÁÁÁÁ

CIMPLICITY PowerTRAC ÁÁÁÁÁ

ÁÁÁÁÁ

Series Five
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ÁÁÁÁÁÁÁ

Workmaster ÁÁÁÁÁÁÁÁ

ÁÁÁÁÁÁÁÁ

Genius Power TRAC ÁÁÁÁÁ

ÁÁÁÁÁ  Copyright 1993 GE Fanuc Automation North America,
Inc.

All Rights Reserved.

����� ��������������
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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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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 90TM  family of pro-
grammable logic controllers from GE Fanuc Automation.

��������� �� ���� ���������������
����

This is the first release of this Troubleshooting Guide.  Included are
models CPU 311, 313, 321, 323, 331 and 341.

���
�� ������
�����

Series 90TM–30 Programmable Controller Installation Manu-
al (GFK–0356).

Series 90TM–30 and 90–20 PLC Hand–Held Programmer
User’s Manual (GFK–0402)

LogicmasterTM 90 Series 90–30 and 90–20 Programming
Software User’s Manual (GFK–0466)

Series 90TM–30/90–20 Programmable Controllers Reference
Manual (GFK–0467)

�� ������� 	��� �������� 
�
�����������

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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Application programs are normally developed in the CPU’s RAM memory and executed
from RAM memory.  If additional program integrity is desired, or operation of the PLC with-
out a battery is desired, an optional EEPROM or EPROM can be installed in a spare socket
(labeled PROGRAM PROM) on the Model 311/313 backplane or in a socket on the model
331/341 CPU module.  EEPROMs can be written to and read from. EPROMs can be read
when installed in the PLC; however, they must be written to using an external PROM pro-
gramming device.

Following is the procedure for adding or changing the EEPROM or EPROM. For clarity, the
term PROM is used to refer to either an EEPROM or an EPROM.

1. Remove power from the system.

2. If 311/313

� Remove all modules, including the power supply.

� Remove the plastic cover.

3. If 331/341:

� Remove CPU from backplane.

� Remove front plate and bezel.  Unsnap circuit board and remove from case.

4. If the socket is the type which has a screw near the top edge (some versions of  311/331),
loosen screw at top of PROM socket  (CCW twist;).

5. If present, remove old PROM from socket.  Replace with or install new PROM.   Orient
the PROM so the end with a notch (the top of the prom)  is toward the top edge of the
backplane. Pin 1 of the prom is the first pin on the left as you move counter–clockwise
from the notch.  On the 311/331,  correct installation orients the notch toward the screw.

6. When present, tighten screw at top of PROM socket (CW twist).

7. If 311/313:

� Replace the plastic cover.

� Replace all modules, including the power supply.

8. If 331 CPU:

� Assure jumper JP1, 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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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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1. WARNING : Do not discard the lithium–manganese dioxide battery in fire.  Do not at-
tempt to discharge the battery.  The battery may burst or burn or release hazardous mate-
rials.  Dispose of the battery as you would any hazardous material.

2. CAUTION : After a power fault, the system will come back on in the mode (STOP, RUN/
ENABLED, RUN/DISABLED) in which it was operating before power loss, unless the
power up configuration specifies a particular mode.

3. Not having a battery installed will not prevent the PLC from running.  It will generate a
PLC fault on power cycle that prevents the PLC from entering RUN mode automatically.
Clearing this fault will enable the PLC to be placed in RUN mode.

4. To short the ’super cap’ on a 311/321 PLC:

� Remove power from the system.

� Remove all modules, including the power supply.

� Remove the plastic face plate.

� Find component C20 along the left edge of the module.  This is the ’super cap’.
Short the positive (+) and negative (–) leads of  this device.

� Replace the plastic face plate.

� Replace all modules.

� Restore power to the system.

5. Supply (input) voltage tolerances for Series 90–30 power supplies:

IC693PWR321: 100 to 240 VAC
100 to 250 VDC (125 VDC nominal)

IC693PWR322: 18 to 56 VDC, 21 VDC 
minimum to start
24 VDC OR 48 VDC nominal

6. Total cable length must not exceed 50 feet  between a CPU rack and an expansion rack.
Length must not exceed 700 feet between a CPU rack and a remote rack.  No termination
plug is needed on a one–rack system.
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GFL-002

Warnings, Cautions, and Notes

as Used in this Publication

Warning

Warning notices are used in this publication to emphasize that hazardous voltages,

currents, temperatures, or other conditions that could cause personal injury exist in this

equipment or may be associated with its use.

In situations where inattention could cause either personal injury or damage to

equipment, a Warning notice is used.

Caution

Caution notices are used where equipment might be damaged if care is not taken.

Note

Notes merely call attention to information that is especially significant to understanding and
operating the equipment.

This document is based on information available at the time of its publication.  While efforts
have been made to be accurate, the information contained herein does not purport to cover all
details or variations in hardware or software, nor to provide for every possible contingency in
connection with installation, operation, or maintenance.  Features may be described herein
which are not present in all hardware and software systems.  GE Fanuc Automation assumes no
obligation of notice to holders of this document with respect to changes subsequently made.

GE Fanuc Automation makes no representation or warranty, expressed, implied, or statutory
with respect to, and assumes no responsibility for the accuracy, completeness, sufficiency, or
usefulness of the information contained herein.  No warranties of merchantability or fitness for
purpose shall apply.

The following are trademarks of GE Fanuc Automation North America, Inc.

Alarm Master Field Control Modelmaster Series 90
CIMPLICITY GEnet Motion Mate Series One
CIMPLICITY Control Genius PowerMotion Series Six
CIMPLICITY PowerTRAC Genius PowerTRAC ProLoop Series Three
CIMPLICITY 90–ADS Helpmate PROMACRO VuMaster
CIMSTAR Logicmaster Series Five Workmaster

©Copyright 1998—2002 GE Fanuc Automation North America, Inc.

All Rights Reserved.
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The Series 90-30 PLC and its associated modules have been tested and found to meet or exceed the

requirements of FCC Rule, Part 15, Subpart J. The Federal Communications Commission (FCC)

requires the following note to be published according to FCC guidelines.

NOTE

This equipment generates, uses, and can radiate radio frequency energy and if not installed in

accordance with this instruction manual, may cause harmful interference to radio communications.

It has been tested and found to comply with the limits for a Class A digital device pursuant to Part

15 of the FCC Rules, which are designed to provide reasonable protection against harmful

interference when operated in a commercial environment. Operation of this equipment in a

residential area is likely to cause harmful interference, in which case the user will be required to

correct the interference at his own expense.

The following note is required to be published by the Canadian Department of Communications.

NOTE

This digital apparatus does not exceed the Class A limits for radio noise emissions from digital

apparatus set out in the radio interference regulations of the Canadian Department of

Communications.

The following statements are required to appear in the Series 90_-30 Installation Manual and the

Series 90_-30 I/O Specifications Manual for Class I Div 2 Hazardous Locations.

1. EQUIPMENT LABELED WITH REFERENCE TO CLASS I, GROUPS A, B, C, and D,

DIV. 2 HAZARDOUS LOCATIONS IS SUITABLE FOR USE IN CLASS I, DIVISION 2,

GROUPS A, B, C, D OR NON-HAZARDOUS LOCATIONS ONLY.

2. WARNING - EXPLOSION HAZARD - SUBSTITUTION OF COMPONENTS MAY

IMPAIR SUITABILITY FOR CLASS I, DIVISION 2:

3. WARNING - EXPLOSION HAZARD - DO NOT DISCONNECT EQUIPMENT UNLESS

POWER HAS BEEN SWITCHED OFF OR THE AREA IS KNOWN TO BE

NON-HAZARDOUS.

4. ALL UNUSED SLOTS IN ALL BASEPLATES MUST BE POPULATED WITH FILLER

MODULES, IC693ACC310, OR EQUIVALENT.
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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 90  PCM and Support Software User’s Manual

GFK-0256 - MegaBasic  Programming Reference Manual

GFK-0293 - Series 90 -30 High Speed Counter User’s Manual

GFK-0401 - Workmaster® II PLC Programming Unit Guide to Operation

GFK-0402 - Series 90 -30 and 90-20 PLC Hand-Held Programmer User’s Manual

GFK-0412 - Genius® Communications Module User’s Manual

GFK-0466 - Logicmaster 90  Series 90 -30/20/Micro Programming Software User’s Manual

GFK-0467 - Series 90 -30/20/Micro Programmable Controllers Reference Manual

GFK-0487 - Series 90  PCM Development Software (PCOP) User’s Manual

GFK-0499 - CIMPLICITY® 90-ADS Alphanumeric Display System User’s Manual
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GFK-0582 - Series 90  PLC Serial Communications User’s Manual

GFK-0631 - Series 90 -30 I/O LINK Interface User’s Manual

GFK-0641 - CIMPLICITY® 90-ADS Alphanumeric Display System Reference Manual

GFK-0664 - Series 90 -30 PLC Axis Positioning Module Programmer’s Manual

GFK-0685 - Series 90 Programmable Controllers Flow Computer User’s Manual

GFK-0695 - Series 90 -30 Enhanced Genius) Communications Module User’s Manual

GFK-0726 - Series 90 -30 PLC State Logic Processor User’s Guide

GFK-0732 - Series 90 -30 PLC ECLiPS User’s Manual

GFK-0747 - Series 90 -30 PLC OnTOP User’s Guide

GFK-0750 - OnTop for Series 90 -30 (State Logic) Program User’s Manual

GFK-0781 - Motion Mate  APM300 for Series 90 -30 PLC Follower Mode User’s Manual

GFK-0823 - Series 90 -30 I/O LINK Master Module User’s Manual

GFK-0828 - Series 90 -30 Diagnostic System User’s Manual

GFK-0840 - Motion Mate  APM300 for Series 90 -30 PLC Standard Mode User’s Manual

GFK-0867 - GE Fanuc Product Agency Approvals, Standards, General Specifications

GFK-0898 - Series 90 -30 PLC I/O Module Specifications

GFK-1028 - Series 90 -30 I/O Processor Module User’s Manual

GFK-1034 - Series 90 -30 Genius® Bus Controller User’s Manual

GFK-1037 - Series 90 -30 FIP Remote I/O Scanner User’s Manual

GFK-1056 - Series 90 -30 State Logic Control System User’s Manual

GFK-1186 - TCP/IP Ethernet Communications for the Series 90_-30 PLC Station Manager Manual

GFK-1179 - Series 90  PLC Installation Requirements for Conformance to Standards

GFK-1464 - Motion Mate DSM302 for Series 90 -30 PLCs User’s Manual

GFK-1466 - Temperature Control Module for the Series 90 -30 PLC User’s Manual

GFK-1541 - TCP/IP Ethernet Communications for the Series 90  PLC User’s Manual
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Overview of the Series 90-30 PLC

The Series 90 -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.

1
Chapter

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 1013 of 1433



1-2 Series 90-30 PLC Installation and Hardware Manual  –  August 2002 GFK-0356Q

1  

CPUs

The CPU is the manager of the PLC.  Every PLC system must have one.  A CPU uses the

instructions in its firmware and application program to direct the PLC’s operation and to monitor

the system to make sure there are no basic faults.  Some Series 90-30 CPUs are built into

baseplates, but most are contained in plug-in modules.  In some cases, the CPU resides in a

Personal Computer using a Personal Computer Interface Card that interfaces to Series 90-30 Input,

Output, and Option modules.

Input and Output (I/O) Modules

These modules enable the PLC to interface with input and output field devices such as switches,

sensors, relays, and solenoids.  They are available in both discrete and analog types.

Option Modules

These modules extend the capability of the PLC beyond the basic functions.  These provide such

things as communications and networking options, motion control, high speed counting,

temperature control, interfacing to operator interface stations, etc.

Cables

These connect the PLC components together or to other systems.  Many standard prefabricated

cables are available from GE Fanuc.  They are primarily used to:

 Interconnect baseplates

 Connect a programmer to the CPU or to an option module

 Connect option modules to field devices or other systems.

Assembling a Basic Series 90-30 PLC System

Let’s assemble, on paper, a basic system using the following components:

 Baseplate

 Power Supply module

 CPU module

 Some I/O modules

We’ll start with the baseplate.  To keep it simple, we’ll use a 5-slot size.  Note that a 5-slot

baseplate actually has six slots, but the power supply slot is not numbered.  Note also, that this

baseplate has a CPU slot, which is slot number 1, and it has an expansion connector on the right

end, which is used for connecting to another baseplate if the system has more than one baseplate.
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AND REGISTER
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ConnectorPower
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CAUTION

PROGRAMMABLE
CONTROLLER

BASE 5-SLOT

Figure 1-1.  Five-Slot CPU Baseplate

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.

100-240 VAC

PROGRAMMABLE CONTROLLER

+

PWR

OK

RUN

BATT

GE Fanuc
Series 90-30

POWER SUPPLY

50/60 HZ 100VA

125VDC, 50W

INPUT

24 VDC

OUTPUT
0.8A  MAX.

HIGH CAPACITY

B
A
T
T
E
R
Y

Figure 1-2.  Power Supply Module
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Then add a CPU module.  A CPU module can only mount in baseplate slot 1, next to the power

supply.  Slot 1 has a unique connector that will only fit CPU or special Option modules.

CPU331

Figure 1-3.  CPU Module

To finish, we will add some I/O modules to baseplate slots 2 through 5.

A1

A2

A3

A4

A5

A6

A7

A8

B1

B2

B3

B4

B5

B6

B7

B8

A1 2 3 4 5 6 7 8

B1 2 3 4 5 6 7 8
F

Figure 1-4.  I/O Module
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Figure 1-5.  Assembling the System
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When assembled, the system will look like this:

0.8A MAX.
OUTPUT

HIGH CAPACITY

125 VDC, 50W

+

100-240 VAC

50/60HZ 100VA

24 VDC

INPUT

POWER SUPPLY
PROGRAMMABLE CONTROLLER

SERIES 90-30

GE Fanuc

~

PWR

OK

RUN

BATT

B

A

T
T

E

R

Y

A 1 2 3 4 5 6 7 8
F

B 1 2 3 4 5 6 7 8

A 1 2 3 4 5 6 7 8
F

B 1 2 3 4 5 6 7 8

A 1 2 3 4 5 6 7 8
F

B 1 2 3 4 5 6 7 8

A 1 2 3 4 5 6 7 8
F

B 1 2 3 4 5 6 7 8

CPU

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:

HIGH CAPACITY

125 VDC, 50W

+

100-240 VAC

50/60HZ 100VA

24 VDC

OUTPUT

0.8A MAX.

INPUT

POWER SUPPLY
PROGRAMMABLE CONTROLLER

SERIES 90-30

GE Fanuc

~

B

A

T

T

E

R

Y

PWR

OK

RUN

BATT

A 1 2 3 4 5 6 7 8
F

B 1 2 3 4 5 6 7 8

A 1 2 3 4 5 6 7 8
F

B 1 2 3 4 5 6 7 8

A 1 2 3 4 5 6 7 8
F

B 1 2 3 4 5 6 7 8

A 1 2 3 4 5 6 7 8
F

B 1 2 3 4 5 6 7 8

A 1 2 3 4 5 6 7 8
F

B 1 2 3 4 5 6 7 8

A 1 2 3 4 5 6 7 8
F

B 1 2 3 4 5 6 7 8

A 1 2 3 4 5 6 7 8
F

B 1 2 3 4 5 6 7 8

A 1 2 3 4 5 6 7 8
F

B 1 2 3 4 5 6 7 8

A 1 2 3 4 5 6 7 8
F

B 1 2 3 4 5 6 7 8

CPU

I/O Bus Expansion Connector

Figure 1-7.  Ten-Slot Rack
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What if the application requires more than ten modules?

You can add one or more Expansion or Remote racks to this system.  Some CPUs can support up to

seven additional racks.  If you added seven additional 10-slot racks, you could have 70 more

modules.

Racks are interconnected in a “daisy-chain” cabling arrangement.  This interconnection system is

called the “I/O Expansion Bus.”  The connections are made from one baseplate’s I/O Bus

Expansion Connector (shown in the figure above) to the next one’s.  The I/O Bus Expansion

Cables, shown below, have a double connector on one end to facilitate these connections.

Male Connector Male Connector

Female Connector

Figure 1-8.  I/O Bus Expansion Cable
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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.

C
P
U

CPU BASEPLATE

EXPANSION BASEPLATE

REMOTE BASEPLATE

REMOTE BASEPLATE

EXPANSION
BASEPLATE

MAXIMUM DISTANCE

FROM CPU = 50 FEET

(15 METERS)

CPU
BASEPLATE

REMOTE
BASEPLATE

I/O BUS
TERMINATOR

PLUG
IC693ACC307

REMOTE BASEPLATE

REMOTE
BASEPLATE

MAXIMUM DISTANCE
FROM  CPU = 700 FEET

(213 METERS)

REMOTE
BASEPLATE

Figure 1-9.  Connecting Expansion and Remote Baseplates

What is the Difference Between Expansion and Remote baseplates?

The main factor to consider is distance.  How far will the baseplate be from the CPU baseplate?  If

the cabling distance from the CPU baseplate is 50 feet (15 meters) or less, use an Expansion

baseplate.  The Expansion baseplate is preferable because of its higher communication speed with

the CPU baseplate.  However, if a baseplate must be located where it requires a cabling distance

from the CPU rack in excess of 50 feet, an Expansion baseplate will not work - a Remote baseplate

must be used.  The limit for a Remote baseplate is a cabling distance of 700 feet (213 meters) from

the CPU baseplate to the farthest Remote baseplate.
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What if I need to cover more than 700 feet (213 meters)?

You can cover much greater distances by using Series 90-30 communications option modules.  For

example, Genius Bus Controller Modules (GBC) can communicate at distances up to 7,500 feet

(2,286 meters) over a shielded twisted-pair cable, as shown in Example 1 below.   Or, serial

communications with Communications Coprocessor Modules (CMM) using the RS-485 standard

can cover up to 4,000 feet (1,219 meters), as shown in Example 2 below.  And virtually unlimited

communication distances can be attained with modems and telephone lines or radio transmitters.

Also, there are numerous networking options available such as Ethernet or WorldFIP.

CPU GBC

CPU GBC

Shielded, Twisted-Pair Cable, 7,500
Feet (2,286 Meters) Maximum Length

Series 90-30 PLC

CPU CMM

CPU CMM

Serial Cable, 4,000 Feet (1,219
Meters) Maximum Length

Series 90-30 PLC

Series 90-30 PLC

Series 90-30 PLC

Example 1 - GBC Example 2 - CMM

Figure 1-10.  Connecting PLCs Using GBC or CMM Modules
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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.

2
Chapter
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Working with Series 90-30 Modules

Module Features

IC693CPUxxx
CPU MODULE

25 MHZ

LISTED
xxxxxxx

123456789

123456789

13 81

2

3

4

5

6

2

6 7 8 9

10

11

127

14

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.  I/O Modules and most Option

modules install in slots numbered 2 and higher.

 Grasp the  module firmly with terminal board toward you and with rear pivot hook facing

away  from you.

 Align the module with the desired baseplate slot and connector.  Tilt the module upwards  so

that top rear pivot hook of the module engages the baseplate’s top module retainer.

 Swing the module downward until the module’s connector engages the baseplate’s backplane

connector,  and the release lever on the bottom of the module snaps into place in the

baseplate’s bottom module retainer.

 Visually inspect the module to be sure that it properly seated.

a43055A

PIVOT HOOK

RELEASE LEVER

BACKPLANE
CONNECTOR

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

PRESS
RELEASE LEVER

PIVOT HOOK

Figure 2-3.  Removing a Module

Note

Modules in expansion or remote baseplates can be added, removed, or replaced
while the PLC is in RUN mode if power is first removed from the expansion or
remote baseplate.  I/O data to/from this baseplate will not be updated while
power is removed.
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Installing a Module’s Terminal Board

Note: Modules IC693MDL730F (and later) and IC693MDL731F (and later) have special terminal

boards that are equipped with holding screws.  For Installation and Removal instructions, please

see the section “Installing and Removing Terminal Boards with Holding Screws” later in this

chapter.

To install a terminal board (circled numbers refer to drawing below):

 Hook the pivot hook ➀ , located on the bottom of the terminal board, to the  lower slot on the

module.

 Push the terminal board toward the module ➁  until it snaps into place.

 Open the terminal board cover ➂   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

2

3

1

REFER TO TEXT FOR

INSTALLATION PROCEDURE

Module
Label

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.

PULL
a43715

TAB

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 .

A1

A2

A4

A3

A1 2 3 4  5 6 7 8

B1 2 3 4  5 6 7 8
F

2

6

8

10

12

14

16

18

20

4

A2

A5

IC693MDL730F

A1

A6

Removeable Terminal Board

Hinged Cover

Holding Screw

Holding Screw

A3

A4

A7

A8

+

-

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/O Module’s Terminal Board,” then tighten the two holding screws to 8

to 10 inch-pounds (1 Newton-meter) of torque.
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Baseplate Mounting

Warning

Be sure to follow baseplate grounding instructions in this chapter.  Failure to

properly ground the PLC can result in improper operation, damage to

equipment, and injury to personnel.

Mounting a Baseplate to a Panel

 Use four good-quality 8-32 x 1/2 (4 x 12mm) machine screws, lock washers and flat washers.

Install the screws in four tapped holes.  The “Baseplates” chapter has the applicable

dimensions and mounting clearances.  Alternately, 10-slot baseplates can be mounted in

standard 19-inch racks by using the appropriate adapter.  This is also discussed in the

“Baseplates” chapter.

 A vertical mounting orientation is preferred for maximum heat dissipation.  Other mounting

orientations will require derating the Power Supply current capabilities.  See Chapter 12,

“System Design,” for details.

 All baseplates must be grounded.  The “Baseplate Safety Grounding” section of this chapter

has details.

 The Rack Number Selection switch must be set on each Expansion or Remote baseplate.  A

CPU baseplate does not require this switch.  Rack numbers should be assigned by the system

designer.  Failure to set the Rack Number Selection switches properly will result in system

malfunction.  See the “Baseplates” chapter for details on setting these switches.

Mounting a Baseplate to a 19" Rack

Two optional Baseplate Adapter Brackets allow a 10-slot baseplate to be mounted in a 19 inch

rack. Each baseplate installation requires only one of the adapter brackets.

 IC693ACC308 Front Mount Adapter Bracket.  Used to mount a baseplate to the front face

of a 19” rack.  Install the adapter bracket by inserting the tabs at the top and bottom of the

adapter bracket into the corresponding slots at the top and bottom of the plastic baseplate

cover.  NOTE: Although Figure 2-7 shows the plastic baseplate cover removed, this is for

illustration purposes only.  It is not necessary to remove the cover to install the bracket.   With

the bracket in place, insert and tighten the two screws (included with the bracket) through the

back of the baseplate holes into the threaded holes in the bracket.
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 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).

RIGHT 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)

18.89
(480)

18.47
(469)

Figure 2-8.  Dimensions for 19-inch Rack Mounting Using IC693ACC308 Adapter Bracket
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0.160 (4.06) dia. x 4

0.842 (21.4)

0.346 (8.8)
Inside

1.630 (41.4)

16.850 (428)

18.122 (460.3)

3.540 (90) 4.000 (101.6)

0.280 (7.1)

1.368 (34.7)

0.439 (11.2)

DIMENSIONS IN INCHES (MILLIMETERS IN PARENTHESES)

Figure 2-9.  IC693ACC313 Recessed Mount Adapter Bracket
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Grounding Procedures

System Grounding Procedures

Warning

In addition to the following grounding information, we strongly urge that

you follow all applicable codes that apply to your area.  For example, in the

United States, most areas have adopted the National Electrical Code

standard and specify that all wiring conform to its requirements.  In other

countries, different codes will apply.  For maximum safety to personnel and

property you must follow these codes.  Failure to do so can mean injury or

death to personnel, damage to property, or both.

All components of a programmable logic control system and the devices it is controlling must be

properly grounded.  This is particularly important for the following reasons.

 A low resistance path from all parts of a system to earth minimizes exposure to shock in the

event of short circuits or equipment malfunction.

 The Series 90-30 PLC system requires proper grounding for correct operation.

Ground Conductors

 Ground conductors should be connected in a tree fashion with branches routed to a central

earth ground point, shown in the figure below.  This ensures that no ground conductor carries

current from any other branch.  This method is shown in the following figure.

 Ground conductors should be as short and as large in size as possible.  Braided straps or

ground cables (typically green insulation with a yellow tracer - AWG #12 (3.3 mm2) or larger)

can be used to minimize resistance.  Conductors must always be large enough to carry the

maximum short circuit current of the path being considered.

CENTRAL
GROUND POINT

MOTOR DRIVES
AND OTHER
ELECTRICAL

CONTROL
EQUIPMENT

MACHINERYSERIES 90-30
PLC CABINET

PROGRAMMING
DEVICE

SIGNAL AND POWER
CONNECTIONS

ARE NOT SHOWN

NOTE

EARTH
GROUND

RACK

RACK

Figure 2-10.  Recommended System Grounding
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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.

POWER

E
X
P
A

N

S

I

O
N

BASE 5-SLOT

PROGRAMMABLE

CONTROLLER

USER PROGRAM

CAUTION

SUPPLY

AND REGISTER

VALUES MAY BE

LOST IF POWER
SUPPLY IS

REMOVED FOR

LONGER THAN
1 HOUR

Paint Removed
From Panel Here

Screw, Star Lock washer,

Flat Washer, Ring Terminal,

installed in tapped hole.

AWG #12 or
Larger Wire

Alternate location

for Ground connection

CPU/1

NON-CPU SLOTS

I/O-2 I/O-3 I/O-4 I/O-5

Figure 2-11.  Baseplate Grounding

Warning

All baseplates must be grounded to minimize electrical shock hazard.

Failure to do so can result in severe personal injury.
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All baseplates grouped together in a Series 90-30 PLC system must have a common ground

connection.  This is especially important for baseplates that  are not mounted in the same control

cabinet.

Grounding 19" Rack-Mounted Baseplates

There are two Adapter Brackets used for mounting a 10-slot Series 90-30 baseplate to a 19” Rack.

Regardless of which  of the two Adapter Brackets is used, the 19” Rack should be grounded as per

the instructions in “System Grounding Procedures,” including Figure 2-10.  (For details on the

Adapter Brackets, see the “Mounting a Baseplate to a 19” Rack” section earlier in this chapter.)

Nineteen-Inch Rack-mounted PLC baseplates should be grounded according to the guidelines in

the “Baseplate Safety Grounding” section, using a separate ground wire from the PLC baseplate as

shown in the previous figure (Fig. 2-11).

 If using the Recessed Mount Adapter Bracket (IC693ACC313), the ground wire can be

installed as shown in Figure 2-11 with the ground attached to the Recessed Mount Adapter

Bracket.  An additional ground wire connecting the Adapter Bracket to a solid chassis ground

on the 19” Rack should be installed.  Use the same or equivalent hardware and paint removal

scheme as shown in Figure 2-11.

 If using the Surface Mount Adapter Bracket (IC693ACC308), the ground wire should be

run from the baseplate as shown in Figure 2-11, to a solid chassis ground on the 19” Rack.

Use the same or equivalent hardware and paint removal scheme as shown in Figure 2-11.

Programmer Grounding

For proper operation, the computer (programmer) running the PLC software must have a ground

connection  in common with the CPU baseplate.  Normally, this common ground connection is

provided by ensuring that the programmer’s power cord is connected to the same power source

(with the same ground reference point) as the baseplate.  If it is not possible to ensure this common

ground scheme, use a port isolator (IC690ACC903) between the programmer and PLC serial

connection.  If the programmer ground is at a different potential than the PLC ground, a shock

hazard could exist.  Also, damage to the ports or converter (if used) could occur when the

programmer serial cable is connected between the two.

Warning

Failure to follow programmer grounding recommendations could result in

personal injury, equipment damage, or both.
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Module Shield Grounding

In general, the aluminum PLC baseplate is used for module shield grounding.  On some Series

90-30 modules, shield connections to the user terminal connector on the module are  routed to the

baseplate through the module’s backplane connector.  Other modules, such as CPUs 351, 352, 363,

364, and 374 require a separate shield ground.  These are discussed in the next several sections.

Shield Grounding Information for CPUs with External Port Connections

CPUs with external port connections, the 351, 352, 363, 364, and 374 must have a separate shield

ground connection to provide shielding for these ports.  Because the design of the ground

connection for the CPU351 and 352 is different from that of the CPU363, 364, and 374, each

grounding method is discussed in a separate section.

CPU351 and 352 Shield Grounding

The CPU 351 or 352 module must be connected to frame ground at the slot where it is installed.

Two methods are provided for making this ground connection.   Each CPU comes with an EMC

Grounding Kit (44A737591-G01) that contains a ground wire, grounding bracket, and screws.

1. The connection from the CPU to frame ground can be made using the ground wire (part

number 44A735970-001R01) that comes with the module in the EMC Grounding Kit.  This

wire has a stab-on connector on one end for connection to a mating terminal on the bottom of

the CPU, and a ring terminal on the other end for connection to a grounded enclosure.  Where

the ring terminal contacts a painted enclosure panel, either a star lock washer can be installed

between the terminal and the panel to cut through the paint, or the paint can be scraped away

down to clean, bare metal to ensure a good contact.  Note:   The star lock washer method is

suitable for a shield ground, but not suitable for a safety ground.

MOUNT ON
GROUNDED
ENCLOSURE

USE 1 #6
MACHINE SCREWSTAB-ON

CONNECTOR

44A735970-001R01

REMOVE PAINT UNDER
RING TERMINAL OR INSTALL
STAR LOCK WASHER BETWEEN
TERMINAL AND PANEL

CPU351 or 352

BOTTOM OF
CPU MODULE

#6 TAPPED HOLE

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.

MOUNT ON
GROUNDED
ENCLOSURE

USE 2 #6
THREAD ROLLING SCREWS

(N666P13006B6

USE 2 #4
THREAD ROLLING SCREWS

(N666P9004B6)

44C715646-001R01

CPU351 or 352

PAINT REMOVED WHERE
BRACKET MOUNTS TO PANEL

BRACKET

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.

MOUNT ON
GROUNDED
ENCLOSURE

USE 1 #6
MACHINE SCREW

STAB-ON
CONNECTOR

44A735970-001R01

BOTTOM
OF CPU MODULE

REMOVE PAINT UNDER
RING  TERMINAL OR
INSTALL STAR LOCK
WASHER BETWEEN
RING TERMINAL AND
PANEL

CPU363, CPU364,

or CPU374

#6 TAPPED HOLE

Figure 2-14.  CPU 363, CPU364, or CPU374 - Attaching Ground Wire

Additional Modules with Shield Grounding Requirements

Some of the Series 90-30 Option modules, such as the FIP Remote I/O Scanner (IC693BEM330),

and DSM modules (IC693DSM302 and IC693DSM314) also have shield grounding requirements.

These modules come equipped with suitable grounding hardware.  Please refer to each module’s

user’s manual for grounding instructions.  Appendix G contains a product to publication cross-

reference to help you identify the correct manual.
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General Wiring Guidelines

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.

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 1038 of 1433



2-18 Series 90-30 PLC Installation and Hardware Manual  –  August 2002 GFK-0356Q

2  

Where AC or Output wiring bundles must pass near noise-sensitive signal wiring bundles, avoid

running them beside each other.  Route them so that, if they have to cross, they do so at a right

angle.  This will minimize coupling between them.

Grouping Modules to Keep Wires Segregated

If practical, grouping similar modules together in the PLC racks can help keep wiring segregated.

For example, one rack could contain only AC modules, and a different rack only DC modules, with

further grouping in each rack by input and output types.  For smaller systems, as an example, the

left end of a rack could contain Analog modules, the middle could contain DC modules, and the

right end could contain AC modules.

Discrete I/O Module Connection Methods

 For modules with 16 points or less, the standard method is to use the removable terminal board

which comes with these modules.    The removable terminal board makes it easy to prewire

field wiring to the user supplied input and output devices, and to replace modules in the  field

without disturbing existing field wiring.

 Some discrete 16-point I/O modules can be used with an optional Terminal Block Quick

Connect (TBQC) assembly.  This assembly contains a module faceplate, with built-in

connector, that replaces the removable terminal board.  The assembly also contains a DIN-rail

mounted terminal block and a cable to connect the module to the terminal block.   The

advantage of this method is that it saves about two hours of wiring time per module compared

with hand wiring from a module’s removable terminal board to a user-supplied, panel-mounted

terminal block or strip.

 Older 32-point I/O modules have one 50-pin connector on the front of the module that is either

connected by a cable with a connector on each end to a Weidmuller panel-mounted terminal

block (Weidmuller catalog no. 912263), or is connected by a cable with stripped, tinned leads

to a user-supplied terminal block or strip.

 Newer 32-point I/O modules have two 24-pin connectors on the front of the module.  These

module may be wired in one of three ways. (1) Use a pair of cables (IC693CBL327/328 - see

data sheet in “Cables” chapter) to connect the module to a user-supplied, panel-mounted

terminal block or strip.  These cables have a 24-pin connector on one end, and stripped, tinned

leads with wire markers on the other end. (2) Use a pair of dual-connector cables to connect

the module to a Terminal Block Quick Connect (TBQC) terminal block (IC693ACC377).  See

Appendix H for details.  (3) Make your own custom cables.  Instructions are found in the

IC693CBL327/328 data sheet in Chapter 10.

Connections to I/O Module Terminal Boards

Series 90-30 PLC I/O terminal boards have either 10 or 20 screw terminals that will accept from

two AWG #22 (0.36 mm2) to two AWG #16 (1.3 mm2), or one AWG #14 (2.1 mm2) copper 90°C

(194°F) wire(s).  Each terminal can accept solid or stranded wires, but the wires into any given

terminal should be the same type (both solid or both stranded) to ensure a good connection.  Wires

are routed to and from the terminals out of the bottom of the terminal board cavity.  The suggested

torque for the I/O terminal board connection screws is from 9.6 in-lbs to 11.5 in-lbs (1.1–1.3

Newton-meters).
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For 24 volt DC input modules, an internal 24 volt power connection is provided on the terminal

board to supply a limited number of input devices.   Also, a 24  volt DC output is available on the

power supply module’s terminal board to supply a limited number of output devices.

Terminal Block Quick Connect Installation for 16-Point Discrete Modules

The Terminal Block Quick Connect (TBQC) Assembly is an option for certain Series 90-30

discrete I/O modules.  See Appendix H for more information.

 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.

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 1040 of 1433



2-20 Series 90-30 PLC Installation and Hardware Manual  –  August 2002 GFK-0356Q

2  

Using a Generic Terminal Block or Strip

 Mount terminal block/strip to the enclosure panel.

 Connect an IC693CBL308 or 309 cable, or a custom made cable, to the module’s faceplate
connector and wire the stripped ends of the cable to the terminal block/strip.  See Chapter 10
for cable data.

 Wire I/O devices to the terminal block/strip.

Direct Method

 Connect an IC693CBL308 or 309 cable, or a custom made cable,  to the module’s faceplate
connector and wire the stripped ends of the cable directly to the field devices.  See Chapter 10
for cable data.  See the Series 90-30 PLC I/O Module Specifications Manual, GFK-0898, for
pin-out information.

Installation of Discrete 32-Point, Dual 24-Pin Connector Modules

Using a TBQC

 Mount two TBQC terminal blocks.  Each has a 24-pin connector and a terminal strip, and
mounts on a standard 35 mm DIN-rail.

 Connect a pair of TBQC cables (IC693CBL329 - 334) between the module’s faceplate
connector and the connectors on the two TBQC terminal blocks.  Note that both a right side
and left side cable is required.  See Appendix H for a list of cables.

 Wire I/O devices to the terminal blocks.  See the Series 90-30 PLC I/O Module Specifications
Manual, GFK-0898, for pin-out information.

The Terminal Block Quick Connect (TBQC) Assembly is an option for certain Series 90-30

discrete I/O modules.  See Appendix H for more information.

With a Generic Terminal Block/Strip

 Mount terminal block/strip to the enclosure panel.

 Connect an IC693CBL327/328 cables, or a custom made cables, to the module’s faceplate
connectors, and wire the stripped ends of the cables to the terminal block/strip.  Note that both
a right side and left side cable is required.  See Appendix H for a list of cables.  See Chapter 10
for cable data sheets.

 Wire I/O devices to the terminal block/strip.  See the Series 90-30 PLC I/O Module
Specifications Manual, GFK-0898, for pin-out information.
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Direct Method

 Connect an IC693CBL327/328 cable, or a custom made cable, to the module’s faceplate
connectors, and wire the stripped ends of the cable directly to the field devices.  See Chapter
10 for cable data.  See the Series 90-30 PLC I/O Module Specifications Manual, GFK-0898,
for pin-out information.

General Wiring Methods for Analog Modules

Twisted, shielded instrumentation cable is strongly recommended for analog module input or

output signal connections.  Proper grounding of the shield is also important.  For maximum

electrical noise suppression, the cable shield should only be grounded at one end of the cable.  For

Input modules, ground the end that is in the noisiest environment (which often is at the field device

end).  For Output modules, ground at the module end.  See GFK-0898, Series 90-30 PLC I/O

Module Specifications, for more shield grounding information.

Analog Input Module Wiring Methods

Correcting electrical noise problems can sometimes be a trial-and-error routine.  However, in

general, it is generally best to ground the cable shield as close to the source of the noise as possible,

which is usually at the device end.  In troubleshooting noise problems, sometimes it is beneficial to

experiment with the shield grounding point location.  Remember, the cable shield should be

grounded at one end only.  Also, it is best to keep the length of stripped cable leads as short as

possible to minimize the length of unshielded conductors that will be exposed to the noisy

environment.  See the Series 90-30 PLC I/O Module Specifications Manual, GFK-0898 for

additional details.

Using a Generic Terminal Block or Strip

 Mount a terminal strip inside the control enclosure and run a shielded cable from the terminal
strip to each input circuit on the module’s terminal board terminals.

 Connect each cable’s shield to the metal panel next to the terminal strip.  Do not connect the
shields at the module end (cut shield off at module end of cable and insulate with shrink
tubing).

 Wire the field device to the terminal strip with a shielded cable, grounding the shield at the
device end only (cut shield off at terminal strip end of cable and insulate with shrink tubing).
Also, keep the length of exposed (outside of shield) leads at the terminal strip and device ends
as short as possible.

Direct Method

 Run a shielded cable from the field device (transducer, potentiometer, etc.) directly to the
module.

 Connect the conductors to the applicable screws on the module’s terminal board.
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 Ground the shield at the field device end, exposing a minimum amount of conductor to the
noisy environment.  Do not connect the shield at the module end (cut shield off at module end
of cable and insulate with shrink tubing).

TBQC not Recommended for Analog Modules

The Terminal Block Quick Connect (TBQC) Assembly is not recommended for use with analog

modules due to cable shielding requirements.

Analog Output Module Wiring

General

Each output should be connected using a good quality shielded wire with the cable shield grounded

at the module end.  See GFK-0898, Series 90-30 PLC I/O Module Specifications, for more

information.

Using a Generic Terminal Block or Strip

 Mount a terminal strip inside the control enclosure and run a shielded cable from the terminal

strip to each output circuit on the module’s terminal board terminals.

 Ground each cable’s shield at the module end only.  Do not connect the shields at the terminal

strip end (cut shields off at terminal strip end of cables and insulate with shrink tubing).

 Wire the field device to the terminal strip with shielded cables, grounding the shields at the

terminal strip end only (cut shields off at field device end of cables and insulate with shrink

tubing).   Also, keep the length of exposed (outside of shield) leads at the terminal strip and

device ends as short as possible.

Direct Method

 Run a shielded cable from each field device (transducer, potentiometer, etc.) directly to the

module.

 Connect the conductors to the applicable screws on the module’s terminal board.

 Ground the shield at the module end only, exposing a minimum amount of conductor to the

noisy environment.  Do not connect the shield at the device end (cut shield off at device end of

cable and insulate with shrink tubing).

TBQC not Recommended for Analog Modules

The Terminal Block Quick Connect (TBQC) Assembly is not recommended for use with analog

modules due to cable shielding requirements.
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AC Power Source Connections

AC Input Wiring to AC/DC Power Supplies

Warning

If the same AC power source is used to provide AC power to other baseplates

in a Series 90-30 PLC System, ensure that all AC input connections are

identical  at each rack.  Do not cross Line 1 (L1) and Line 2 (L2).  A resulting

difference in potential can injure personnel or cause damage to equipment.

Each baseplate must be connected to a common ground.

Ensure that the protective cover is installed over all terminal boards.

During normal operation with an AC power source either 120 VAC or 240

VAC is  present on the AC Power Supply.  The cover protects against

accidental shock hazard which could cause severe or fatal injury to the

operator or maintenance personnel.

Both the Standard (IC693PWR321) and High Capacity (IC693PWR330) AC/DC power supplies

currently have six terminals for user connections.  Early versions of some Series 90-30 power

supplies had five terminals (see next figure).  The wiring methods for both five-terminal and six-

terminal types is similar, except that step 3 below does not apply to the five-terminal type.

The power supply terminal boards will accept one AWG #14 (2.1 mm2) or two AWG #16 (1.3

mm2) copper 75_ C (167_ F) wires.  Each terminal can accept solid or stranded wires, but the wires

in any given terminal should be the same type.  The suggested torque for the power supply terminal

board is 12 in-lbs (1.36 Newton-meters).  Open  the door protecting the terminal board and make

the following connections from the AC power source, and ground connections (system grounding

requirements are described in detail later in this chapter).

1. These are wide range supplies that can operate from an AC power source within the nominal

range  of 100 VAC to 240 VAC at 50/60 Hz.  This may vary -15% to +10% for a total

maximum range of 85 VAC to 264 VAC.   These are auto-ranging supplies that do not require

jumper or switch settings for selection of power source voltage.

2. Connect the hot and neutral wires or lines L1 and L2 to the upper two terminals on  the

terminal board.  Connect the safety ground wire to the ground terminal, which is the third

terminal from the top, and is marked with a ground symbol.

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.

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 1044 of 1433



2-24 Series 90-30 PLC Installation and Hardware Manual  –  August 2002 GFK-0356Q

2  

100-240 VAC

125 VDC, 50W

50/60HZ 90VA

+
24 VDC

OUTPUT

0.8A MAX.

INPUT

Six-Terminal Board

Factory Jumper

24 VDC Output
For I/O Modules

Input Power

100-240 VAC

125 VDC, 50W

50/60HZ 90VA

+
24 VDC

OUTPUT

0.8A MAX.

INPUT

Five-Terminal Board

24 VDC Output
For I/O Modules

Input Power

Figure 2-15.  Power Supply Terminal Boards

Power Supply Overvoltage Protection Devices

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.

1

2

3

4

a47086

Jumper Strap Connects
Overvoltage Protection

Devices to Frame Ground

Screw Terminals on Terminal Board

Frame Ground

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

A Floating Neutral System is a system of power distribution wiring where Neutral and Protective

Earth Ground are not  tied together by a negligible impedance.  In Europe this is referred to as an

IT system (see IEC950).  In a Floating Neutral System, voltages measured from input terminals to

protective earth ground may exceed the 264 Volts AC maximum input voltage specified in the

power supply specifications in Chapter 24in this manual.

Example of Floating Neutral System

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

L1

N

PE

L

N/PE

L1

PE

L2

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 L1 to earth ground

 From L2 (Neutral) to earth ground

The voltage surge devices must be rated such that the system is protected from power line

transients that exceed Line voltage + 100V +(N-PE)MAX.

The expression N-PE refers to the voltage potential between neutral and Protective Earth (PE)

ground.

For example, in a 240 Volt AC system with neutral floating 50V above earth ground, the transient

protection should be rated at:

240V + 100V +50V = 390V
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DC Power Source Connections

DC Input Wiring to AC/DC and DC-Only Power Supplies

DC Input power can range from 12  to 30 VDC for the 24 VDC supply, 18 to 56 VDC for the 24/48

VDC supply or 100 to 150 VDC for the 125 VDC supply.   All Series 90-30 power supplies have

DC input capabilities.  The following connection information applies to all of them:

Connect the + and - wires from the power source to the top terminals on the terminal  board (+ to

the top terminal, - to the second terminal).  Connect the third terminal from the top to system

ground.

+24 VDC Output (All Supplies)

The bottom two terminals are connected to the isolated 24 volt DC output that can be used to

supply power to input circuits (within power limitations of the supply).

Warning

If the same DC input power source is used to provide power to two or more

power supplies in a Series 90-30 PLC System, ensure that connection

polarity is identical  at each rack (top terminal + and second terminal -).  Do

not cross the Positive (+) and Negative (-) lines.  A resulting difference in

potential can injure personnel or cause  damage to equipment.  Also, each

baseplate must be connected to a common system ground, described earlier

in this chapter.
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Basic Installation Procedure

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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the baseplate.  Please refer to the “Baseplates” chapter for details on setting these DIP

switches.  Rack numbers should be assigned by the system programmer because they

correspond to system configuration settings and program memory addressing.

9. If you have more than one baseplate (rack), connect the  I/O Bus Expansion Cables between

the I/O Bus Expansion Connectors, which are located on the right end of the baseplates.  The

cables are connected in a “daisy-chain” arrangement from one baseplate to the other.  This is

made possible by the fact that the cables have a dual connector on one end.  Therefore, when

the cable is plugged into a baseplate connector, the second connector on that end of the cable

provides a socket for connecting to the next cable.  The data sheet for the I/O Bus Expansion

cables (IC693CBL300 etc.) in the “Cables” chapter has sample wiring figures.

10. On the last I/O Bus Expansion Connector, plug in an I/O Bus Expansion Terminator, Catalog

Number IC693ACC307 (unless using a cable with built-in terminator resistors, which would

either be GE Fanuc cable IC693CBL302, or your own custom-built cable).

11. Install the modules in their correct slots using  your system layout drawings.  (The label on the

side of each module identifies the module type and catalog number.) Refer to the section

“Installing Modules” if you are not familiar with how to do this.

12. Connect cables to Option modules.  Route cables away from noise-producing wires.  See the

”Wire Routing” section of this chapter.

13. Be sure to follow the information in the “Wiring Guidelines” section of this chapter  to protect

the system from electrical noise.  Install the power wires to the Power Supply and I/O

modules:

 I/O modules with removable terminal boards.  You can wire the terminal boards in-

place on the modules or remove them from the modules before wiring.  Although

removing them may help make wiring easier (a previous section “Working with

Removable Terminal Boards” shows how to remove a terminal board), care should be

taken to avoid mixing them (each terminal board has the catalog number of the module

printed on it, and the hinged cover has a wiring diagram for that module type).  If you are

using wire duct, routing each module’s wires through the opening in the duct directly

under the module will help to keep each terminal board in its correct position.

 I/O Modules with terminal blocks.  Some modules use terminal blocks that mount to the

enclosure panel.  This includes all 32-point modules and, can include other I/O modules if

they are fitted with the optional Terminal Block Quick Connect Assembly.  Connect the

terminal blocks to the connectors on the modules with the provided cables.

14. Connect the signal (switches, sensors, solenoids, etc.) wires to the terminal boards, or terminal

blocks/strips.  If wiring to terminal boards, these can be removed for ease of wiring, if desired.

See the section “Removing a Module’s Terminal Board.”

15. When finished wiring the I/O terminal boards (if used and if you removed them for ease of

wiring), re-install them on the modules, being careful to match each one with the correct

module.
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Baseplates

Baseplate Types

A baseplate is composed of three main parts:  (1) a circuit board mounted to (2) a metal back-plate

with (3) a plastic cover.  The circuit board, called the “backplane,” contains sockets for plug-in

modules.  The metal back-plate has four holes for mounting the baseplate, and retainers for

mounting the modules.  The plastic cover provides protection for the circuit board, slotted holes for

the module connectors and retainers, and printed labels such as the baseplate description, serial

number, and slot number labels. There are three basic types of baseplates discussed in this chapter:

 CPU

 Expansion

 Remote

Common Baseplate Features

The following figure shows the features that are common to all Series 90-30 baseplates.  Note that

a modular CPU baseplate is shown.

3
Chapter
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1. Module retainers

2. Upper mounting holes

3. Baseplate description

4. Lower mounting holes.  The plastic cover is slotted at these two holes to facilitate a ground

connection.  See the “Baseplate Safety Grounding” section of the “Installation” chapter for

ground connection details.

5. Backplane connector for Power Supply

6. Serial number label (on bottom edge of baseplate)

7. Backplane connectors for I/O or Option modules (slots 2-4) .  Note that the slot labeled CPU/1

is the backplane connector for a CPU module; however, on Embedded CPU, Expansion, and

Remote baseplates, this would be another I/O or Option module slot.

8. Slot number labels

9. Compliance label

10. Catalog number and certification (UL, CE, etc.) label.  On an Embedded CPU baseplate, this

label will be located between Slots 4 and 5.

Figure 3-1.  Common Baseplate Features

Two Baseplate Sizes

Series 90-30 baseplates come in two sizes:  5-slot and 10-slot.  Be aware that the Power Supply slot

is not numbered, and is not considered to be one of the 5 or 10 slots.  A 5-slot baseplate has slots

for a Power Supply and five other modules, and a 10-slot baseplate has slots for a Power Supply

and ten other modules.
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Baseplate Terms

Backplane:  Refers to the circuit board in the baseplate.  It contains the baseplate circuitry and

sockets for plug-in modules.

Rack:  This term applies to an assembly consisting of a baseplate, power supply, and other

modules.

Rack Number:  In systems that require more than one rack, each rack is given its own unique

number, which enables the CPU to distinguish one rack from another.  The CPU rack always has a

rack number of 0 (zero).

Slot Number:  Each module location (called a ”slot”) on a baseplate has a unique number (except

for the unnumbered left slot, which is for the Power Supply).  The slot to the right of the Power

Supply slot is always called Slot 1.  These slot numbers are marked on the baseplate’s plastic

cover.  Each slot has a connector for module connections and top and bottom retainers for holding

the module in place.

Module Location:  Since each rack is assigned a unique number, and since each slot in a rack’s

baseplate has a unique slot number, each individual module’s location in a system can be identified

by its rack and slot numbers.  For example, a module could be referred to as ”the module in Rack 1,

Slot 4.”  This numbering method enables the CPU to correctly read from and write to a particular

module, and report the location of a faulted module.

CPU Baseplate:  A baseplate that either has a CPU built-in to its backplane circuit board

(embedded CPU) or one that has a slot for a plug-in CPU module (modular CPU).  There can only

be one CPU baseplate in a Series 90-30 PLC system and it will always be called Rack 0 (zero).   A

CPU module can only mount in Slot 1 of a modular CPU baseplate.  A few special Option

modules, such as the FIP Remote I/O Scanner module (IC693BEM330) can also be used in Slot 1

of a modular CPU baseplate.  Power Supply, Input/Output (I/O), and most Option modules cannot

fit in a CPU slot.

Expansion Baseplate:  One that does not contain a CPU and that can be mounted up to 50 cable-

feet from the CPU baseplate.  An Expansion baseplate cannot operate on its own.  It must be used

in a system that has a controlling CPU.

Remote Baseplate:  One that does not contain a CPU and that can be mounted up to 700 cable-feet

from the CPU baseplate.  A remote baseplate cannot operate on its own.  It must be used in a

system that has a controlling CPU.

Power Supply Slot:   Each baseplate must contain its own Power Supply module, which must

mount in the Power Supply slot.  It is the slot located on the left end of the baseplate, it is not

numbered, and it has a unique size and shape so that only a Power Supply module can mount in it.

Caution

Attempts to force a module into an improper slot type will damage the

module and/or the baseplate.  Modules will mount in the correct slot easily

and with a minimum of force.
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CPU Baseplates

There are two basic kinds of CPU baseplates, embedded and modular.  The embedded types fulfill

the need for a good low cost PLC, but lack the power, expandability, and versatility of the modular

systems.

Embedded CPU Baseplate:  This type has CPU and memory integrated circuit chips soldered to

its backplane circuit board.  All of its numbered slots, including slot 1, are of the same type, and

they accept only I/O modules and standard options modules.

Modular CPU Baseplate:  This type does not have CPU and memory chips on its backplane.

Instead, it has a connector in Slot 1 for a plug-in CPU module, which contains the CPU and

memory chips on an internal circuit board.  The slot 1 connector is a special type that only mates

with connectors on CPUs and a few special option modules.

Embedded CPU Baseplates (Figures 3-2 and 3-3)

There are three models of embedded baseplates, the 311, 313, and 323.  These model numbers are

based upon the CPU type that each contains.  This chapter discusses only the baseplate features of

these products.  CPU specifications for the embedded CPU are located in Chapter 4.  The

embedded CPU baseplates have the following features:

 The CPU type cannot be changed.

 They do not support the use of expansion or remote racks, so these racks do not have an

expansion connector like the modular CPU baseplates do.

 The models 311 and 313 are 5-slot baseplates, and the model 323 is a 10-slot baseplate.

 Since they do not require a plug-in CPU module, all numbered slots, including Slot 1, can be

used for I/O or Option modules.

 The memory back-up battery is located in the Power Supply module; so if the Power Supply is

unplugged from the baseplate, the battery will be disconnected from the memory circuits,

which are located on the backplane circuit board.  However, the backplane circuit board

contains a high value capacitor, sometimes called a ”super capacitor,” that can store enough

charge to maintain the memory circuits for about 1 hour if the Power Supply is removed or its

battery is disconnected.  Chapter 6 discusses the IC693ACC315 Battery Accessory kit that can

be used to maintain memory contents when the Power Supply is removed from an embedded

CPU baseplate.

 There are no configuration switches or jumpers on the Model 311, 313, or 323 baseplates.

 An embedded CPU baseplate is always assigned, by default, Rack Number Zero (0).

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 1054 of 1433



GFK-0356Q Chapter 3  Baseplates 3-5

3 

POWER

1

BASE 5-SLOT

USER PROGRAM

PROGRAMMABLE
CONTROLLER

SYSTEM

PROM

PROGRAM

PROM

CAUTION

SUPPLY

AND REGISTER
VALUES MAY BE
LOST IF POWER

SUPPLY IS
REMOVED FOR
LONGER THAN

1 HOUR

WITH CPU

Memory Backup
Warning Label

Description Label
Says "With CPU"

Replaceable System (firmware) PROM Socket for Optional Program PROM

I/O-1 I/O-2 I/O-3 I/O-4 I/O-5

NON-CPU SLOTS

C
P
U

Figure 3-2.  Models IC693CPU311 and IC693CPU313 (5-Slot) Embedded CPU Baseplates
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Figure 3-3.  Model IC693CPU323 (10-slot) Embedded CPU Baseplate
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Modular CPU Baseplates (Figures 3-4 and 3-5)

 A Power Supply module must be plugged into the left slot (which is not numbered) of these

baseplates.  The left slot is a unique size and type that only supports a Power Supply module.

 A CPU module (or a special Option module) must be installed in Slot 1 of these baseplates.

Slot 1 is a unique size and type that only supports a CPU module or a special Option module

like the FIP Remote I/O Scanner (IC693BEM330).  Slot 1 is labeled CPU/1.

 Slots numbered 2 and above are of a unique size and type that only supports I/O or Option

modules.

 Expansion and Remote baseplates are supported, so a 25-pin D-type  female expansion

connector is located at the right end of the baseplate for connecting to an Expansion or Remote

baseplate.

 Since the CPU is modular, it can be replaced or changed to a different type if additional

features are desired.

 Only one CPU baseplate is allowed per system.  If more than one baseplate is used in a system,

the additional ones must be either Expansion or Remote types.

 A modular CPU baseplate is always assigned, by default, Rack Number 0.
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Figure 3-4.  IC693CHS397 5-Slot Modular CPU Baseplate
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Figure 3-5.  IC693CHS391 10-Slot Modular CPU Baseplate
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Expansion Baseplates (Figures 3-6 and 3-7)

 There can be no more than a total of 50 feet (15 meters) of cable interconnecting Expansion

baseplates and the CPU baseplate.

 An Expansion baseplate cannot stand alone.  It must be connected to a system that has a CPU.

The CPU can be in a PLC or in a Personal Computer that is equipped with a Personal

Computer Interface Card (see Chapter 11).

 Maximum number of Expansion baseplates allowed per system depends on the type of CPU

they are used with.  For CPUs 331, 340, and 341, the maximum is 4.  For CPUs numbered 350

and higher, the maximum is 7.

 Each Expansion baseplate has a 25-pin female D-type I/O Bus Expansion connector mounted

at its right end for connection to other baseplates.

 Available in two versions; 5-slot (IC693CHS398) and 10-slot (IC693CHS392)

 An Expansion backplane does not support the following intelligent option modules:  PCM,

ADC, BEM330, and CMM311.  These modules must be mounted in a CPU baseplate.  All

other I/O and option modules can be mounted in any type of rack.

 All Expansion baseplates must be connected to a common ground (see the “Installation”

chapter for details).

 Expansion baseplates are the same physical size, use the same type power supplies, and

support the same I/O and option modules as the Remote baseplates.

 Each Expansion baseplate has a Rack Number Selection DIP switch.
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Figure 3-6.  IC693CHS398 5-Slot Expansion Baseplate
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Figure 3-7.  IC693CHS392 10-Slot Expansion Baseplate

Remote Baseplates (Figures 3-8 and 3-9)

 There can be no more than 700 feet of cable connecting all baseplates in a system that uses

Remote baseplates.

 A Remote baseplate cannot stand alone.  It must be connected to a system that has a CPU.  The

CPU can be in a PLC or in a Personal Computer that is equipped with a Personal Computer

Interface Card (see Chapter 11).

 Remote capability is facilitated by the Remote baseplate’s built-in isolation between the +5

volt logic supply used by the I/O modules residing in the Remote baseplate and the supply for

the interface circuit associated with the I/O Bus Expansion Interface.  Isolation helps prevent

problems associated with unbalanced ground conditions.

 Maximum number of Remote baseplates allowed per system depends on the type of CPU they

are used with.  For CPUs 331, 340, and 341, the maximum is 4.  For CPUs numbered 350 and

higher, the maximum is 7.

 Each remote baseplate has a 25-pin female D-type Expansion connector mounted at its right

end for connection to other baseplates.

 Remote baseplates are available in two sizes; 5-slot (IC693CHS398) and 10-slot

(IC693CHS392)

 A Remote backplane does not support the following intelligent option modules:  PCM, ADC,

BEM330, and CMM.  These modules must be mounted in a CPU baseplate.  All other I/O and

option modules can be mounted in any type of baseplate.

 Remote baseplates are the same physical size, use the same type power supplies, and support

the same I/O and option modules as the Expansion baseplates.

 Each Remote baseplate has a Rack Number Selection DIP switch.
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Figure 3-8.  IC693CHS399 5-Slot Remote Baseplate
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Figure 3-9.  IC693CHS393 10-Slot Remote Baseplate
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I/O Bus Expansion Cables

Five prewired I/O Bus Expansion cables are available from GE Fanuc.  Catalog numbers and

lengths of these cables are listed in the following figure.  You can build custom cables to suit the

needs of your application if cable lengths other than those listed are required.  Refer to the “Cables”

chapter for detailed information on cable type and connectors.  Note that the same cables can be

used with both Expansion and Remote baseplates, however the cables used in a remote expansion

system must use the cable type described in the “Cables” chapter.

.5, 3, 6, 26  FOOT
CABLES

50 FOOT
CABLE

FEMALE
CONNECTOR

MALE
CONNECTOR

MALE
CONNECTOR

MALE
CONNECTOR

MALE
CONNECTOR

Figure A

Figure B

Catalog Number Length Figure

IC693CBL300 3 feet (1 meter), continuous shield A

IC693CBL301 6 feet (2 meters), continuous shield A

IC693CBL302 50 feet (15 meters), continuous shield with
built in terminator (this is not a Wye cable)

B

IC693CBL312 0.5 feet (.15 meters), continuous shield A

IC693CBL313 25 feet (8 meters), continuous shield A

Figure 3-10.  I/O Bus Expansion Cables

Note

The 3 foot cable (IC693CBL300) can be used as a Wye adapter between custom-
built cables and Remote baseplates.
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Differences Between Remote and Expansion Racks

Basically, Remote racks provide the same functionality as Expansion racks, but with the longer

distance (700 feet/213 meters verses 50 feet/15 meters for Expansion racks) capability.  To

minimize unbalanced ground conditions, Remote baseplates have extra isolation circuitry.

Unbalanced ground conditions can occur when systems are located long distances from each other

and do not share the same ground system.  However, distance is not always the problem; even

racks that are mounted near each other can experience problems if the system is not grounded

properly.  See Chapter 2 for grounding information.

The use of Remote racks requires a special consideration pertaining to scan time.  In order to

operate at long distances, the I/O Bus runs at a lower clock speed (compared to that used for

Expansion racks) when communicating with Remote racks, which will have an impact on

performance.  The impact will be relatively small for discrete I/O and slightly more for other

modules, such as the High Speed Counter or Genius Communications Module.  The increase in

time needed to communicate with modules in a remote baseplate will usually be small with respect

to the overall scan time.  For more detailed information on scan time calculations, refer to Chapter

2 of GFK-0467, the Series 90-30/20/Micro PLC CPU Instruction Set Reference Manual.

Another important scan time consideration is the cable type used for communicating at longer

distances.  Data propagation delay must be minimized to ensure proper system timing and margins.

Any deviation in cable type may result in erratic or improper system operation.  Suggested cable

types are specified in the “Cables” chapter in the IC693CBL300/etc. data sheet.

Mixing Expansion and Remote Baseplates in a System

Expansion and remote baseplates can be used in the same system as long as certain requirements

are met:

 You do not exceed the 50  foot (15 meter) maximum cable distance from the CPU to the last

Expansion baseplate

 You do not exceed the 700 foot (213 meter) maximum cable distance from the CPU to the last

Remote baseplate.

 The cable type recommended for use with Remote baseplates must be used throughout the

system.  The exception to this requirement is that the prewired 3 foot (1 meter) cable,

IC693CBL300, can be used as a Wye adapter to simplify the custom cable assembly associated

with the “daisy chain” connections between baseplates.  Information on building cables for use

with Remote baseplates can be found in the “Cables” chapter in the IC693CBL300/etc. data

sheet..
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Termination Requirement for Expansion or Remote System

When two or more baseplates are connected via the I/O Bus Expansion System, the I/O Expansion

Bus must be properly terminated.  The  most common method of terminating the I/O Expansion

Bus is by installing a termination resistor pack (IC693ACC307) on the open connector on the last

(most distant from the CPU) Expansion or Remote baseplate in the system.  The resistor  pack is

physically mounted inside of a connector.  Although a termination resistor pack is shipped with

each baseplate, only the last baseplate in the chain needs to have this termination connector

installed.  Unused termination packs can be discarded.  The prewired 50 foot (15 meter) cable

(IC693CBL302) has termination resistors wired inside the connector on one end of the cable.  This

cable can be used if only one expansion rack is needed in a system and a 50 foot cable link is

required (the IC693ACC307 resistor pack is not needed in this case).  Also, a custom-built cable

with built-in resistors would eliminate the need for the IC693ACC307 resistor pack.

Powering Down Individual Expansion or Remote Baseplates

Expansion or Remote baseplates can be powered-down individually without affecting the operation

of other baseplates; however, powering off a baseplate generates a loss of module

(LOSS_OF_MODULE) fault in the PLC Fault Table for each module in the baseplate.  When this

fault condition occurs, and until the baseplate is powered back on and all modules recovered, the

lost I/O modules are not scanned.  For more information on the power-up and power-down

sequence, see  Chapter 2 in the Series 90-30 Programmable Controller Reference Manual,

GFK-0467.

Series 90-30 PLC Backplane

The Series 90-30 PLC backplane (on all three types of baseplates) has a dedicated I/O

communications bus.  The signals on the remote baseplate backplane are optically coupled and an

isolated DC-DC power supply converter is provided to isolate the signals from other backplanes.

 Power bus - connects the power supply outputs to the modules in the baseplate.

 I/O Communications bus - the CPU communicates with I/O modules over this bus.  This bus

is connected to the I/O busses in Expansion and Remote racks via the I/O Bus Expansion

connectors and cables.

 Special Intelligent Module bus - exists only on a CPU baseplate; therefore, certain special

intelligent option modules, such as the Programmable Coprocessor Module (PCM) ,

Alphanumeric Display Coprocessor (ADC), and CMM (Communications Control Module –

IC693CMM311), only work in a CPU baseplate.
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Rack Number DIP Switch on Expansion and Remote Baseplates

Each baseplate in a Series 90-30 system is identified with a unique number called a  “Rack

Number.”  Rack Numbers for Expansion and Remote baseplates are selected by setting a DIP

switch located on each baseplate directly above the connector for Slot 1.  Rack number 0 must

always be present and is assigned, by default, to the CPU rack (the CPU baseplate does not have

this DIP switch).  Racks do not need to be contiguously numbered, although for consistency and

clarity, it is recommended that rack numbers not be skipped (use 1, 2, 3 – not 1, 3, 5).  Rack

numbers must not be duplicated within a system.  The following table shows the DIP switch

positions for rack number selection.

Table 3-1.  Rack Number Selection Switch Settings

Rack Number

DIP Switch 1 2 3 4 5* 6* 7*

1 open closed open closed open closed open

2 closed open open closed closed open open

3 closed closed closed open open open open

* Rack numbers 5, 6, and 7 only valid for CPUs 350 and higher.

The particular CPU module used determines how may expansion and remote baseplates are

allowed:

 The 331, 340, and 341 CPUs support a total of four Expansion and/or Remote racks.

 The 350, 351, 352, 360, 363, 364, and 374 CPUs support a total of seven Expansion and/or

Remote racks.

Each baseplate has a label above the DIP switch that shows the settings for each rack number.  The

following figure shows this DIP  switch package with an example of rack #2 number selected.

Note

Use a ball-point pen to set the DIP switches.  In general, it is best to avoid using a
pencil to set DIP switches since graphite from the pencil can damage the switch.

SERIES 90-30

PROGRAMMABLE

1

DIP
SW 1 2 3 4

EXPANSION RACK #

X =   CLOSED

G E F a n u c

BASE 10-SLOT
EXPANSION

CONTROLLER

= CLOSED (Switch pushed down on right side)

X

X

X

XX

X X

2

3

5

X

6

X

7

Figure 3-11.  Rack Number Selection Switch (Shown with Rack 2 Selected)

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 1063 of 1433



3-14 Series 90-30 PLC Installation and Hardware Manual  –  August 2002 GFK-0356Q

3  

Expansion Rack Connection Example

The following example shows a system that includes Expansion baseplates.

CPU BASEPLATE

EXPANSION BASEPLATE

DISCRETE/ANALOG/OPTION

DISCRETE/ANALOG/OPTION

I/O BUS
TERMINATOR

PLUG (See *NOTE)
IC693ACC307

EXPANSION BASEPLATE

EXPANSION BASEPLATE

EXPANSION BASEPLATE

DISCRETE/ANALOG/OPTION

DISCRETE/ANALOG/OPTION

DISCRETE/ANALOG/OPTION

NOTE

TOTAL MAXIMUM
DISTANCE FROM
CPU BASEPLATE

TO LAST EXPANSION
BASEPLATE IS

50 FEET (15 METERS)

I/O EXPANSION CABLES

SERIAL C
P
U

*NOTE

Each signal pair on the I/O bus must
be terminated at the end of the I/O
bus with120 ohm resistors.  This
termination can be done with the I/O
Bus Terminator Plug (IC693ACC307),
by using the 50 foot (15 meter) cable
(IC693CBL302) with built-in terminat
ing resistors, or by building a
customcable with the resistors  installed
inthe connector at the end of the
bus.

PROGRAMMER

Figure 3-12.  Example of Connecting Expansion Baseplates
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Expansion and Remote Baseplates Connection Example

The following example shows cable connections in a  system that includes both remote and

expansion baseplates.  A system can have a combination of remote and expansion baseplates as

long as the distance and cable requirements are followed.

C
P
U

CPU BASEPLATE

EXPANSION BASEPLATE

REMOTE BASEPLATE

REMOTE BASEPLATE

IC693CHS392/398

EXPANSION
BASEPLATE

(15 meters)

IC693CHS391/397

CPU
BASEPLATE

IC693CHS393/399

REMOTE
BASEPLATE

REMOTE BASEPLATEIC693CHS393/399

REMOTE
BASEPLATE

IC693CHS393/399

REMOTE
BASEPLATE

1

2

3

2

3

2

3

4

1

2

3

4

Standard Wye Cable

Custom Built Point-to-Point Cable

IC693CBL300 Standard Wye Cable, Used as Wye Jumper

IC693ACC307 Bus Terminator

Maximum Cable Distance
from CPU = 50 Feet

(213 meters)

Maximum Cable Distance
from CPU = 700 Feet

Figure 3-13.  Example of Connecting Expansion and Remote Baseplates

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 1065 of 1433



3-16 Series 90-30 PLC Installation and Hardware Manual  –  August 2002 GFK-0356Q

3  

Baseplate Mounting Dimensions

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.

Series 90-30 PLC baseplates are designed to be panel mounted.  Each baseplate has standard

attachment flanges for mounting on an electrical panel.  Baseplate  dimensions and proper spacing

requirements for installation purposes for both  the 5 and 10-slot baseplates with embedded CPU

(Models 311 and Model 313 are 5-slot baseplates; Model 323 is a 10-slot baseplate), and the 5 and

10-slot baseplates for Modular CPUs are shown in figures 3-1 through 3-4.

Note

All 5-slot baseplates have the same mounting dimensions and all 10-slot
baseplates have the same mounting dimensions. Baseplates must be mounted in

the orientation as shown in the following figures for proper cooling.

Embedded CPU (311, 313, and 323) Baseplate Dimensions

Baseplate dimensions and spacing requirements for installation for Models 311, 313, and 323

baseplates are shown below.

4.00
(102)

REMOVABLE
I/O

TERMINAL
BLOCK

FRONT VIEW

DIMENSIONS IN INCHES,
MILLIMETERS ARE IN PARENTHESIS

3.54
(90)

.79
(20)

ALLOWANCE FOR COOLING*

POWER
SUPPLY

5.12

(130)

.20 DIA.
(5.08)

(TYPICAL)

*

*

HINGED
DOOR

5.59

(142)

SIDE VIEW

* 4.00
(102)

4.00

(102)

4.00

(102)

*
10.43
(265)

9.84
(250)

8.60

(218)

Figure 3-14.  Model 311 and 313 5-Slot Baseplate Dimensions and Spacing Requirements
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4.00
(102)

REMOVABLE
I/O

TERMINAL
BLOCK

FRONT VIEW

DIMENSIONS IN INCHES,
MILLIMETERS ARE IN PARENTHESIS

17.44
(443)

16.85
(428)

15.60
(396)

3.54
(90)

.79
(20)

ALLOWANCE FOR COOLING*

POWER
SUPPLY

5.12

(130)

.20 DIA.

(5.08)
(TYPICAL)

*

*

HINGED
DOOR

5.59
(142)

SIDE VIEW

* 4.00
(102)

4.00
(102)

4.00

(102)

*

Figure 3-15.  Model 323 10-Slot Baseplate Dimensions and Spacing Requirements
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Modular CPU, Expansion, and Remote Baseplate Dimensions

Baseplate dimensions and spacing requirements for installation for Modular CPU baseplates are

shown below.

.20 DIA.
(5.08)

(TYPICAL)

SEE
NOTE

4.00
(102)

REMOVABLE
I/O

TERMINAL
BLOCK

FRONT VIEW

DIMENSIONS IN INCHES,
MILLIMETERS ARE IN PARENTHESIS

3.54
(90)

.79
(20)

If the cable is used, allow about 6 inch horizontal clearance
on the right side of the rack for access to the connector.

NOTE:

Allowance for cooling*

POWER
SUPPLY

5.12
(130)

*

*

HINGED
DOOR

5.59
(142)

SIDE VIEW

*
4.00
(102)

4.00
(102)

4.00

(102)

*
10.43
(265)

9.84
(250)

8.60
(218)

Figure 3-16.  Modular CPU, Expansion, and Remote 5-Slot Baseplate Dimensions and Spacing

Requirements

 

FRONT VIEW

DIMENSIONS IN INCHES,
MILLIMETERS ARE IN PARENTHESIS

3.54

(90)

.79

(20)

ALLOWANCE FOR COOLING*

POWER
SUPPLY

5.12

(130)

.20 DIA.

(5.08)
(TYPICAL)

*

*

HINGED
DOOR

REMOVABLE

I/O

TERMINAL

BLOCK

5.59

(142)

SIDE VIEW

* 4.00

(102)
4.00

(102)

4.00

(102)

CONNECTOR

FOR

EXPANSION

CABLE

* 4.00

(102)

SEE
NOTE

IF THE CABLE IS USED, ALLOW ABOUT 6 INCH HORIZONTAL CLEARANCE

ON THE RIGHT SIDE OF THE RACK FOR ACCESS TO THE CONNECTOR.

17.44

(443)
16.85

(428)

15.60

(396)

NOTE:

Figure 3-17.  Modular CPU, Expansion, and Remote 10-Slot Baseplate Dimensions and Spacing

Requirements
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Load Ratings, Temperature, and Mounting Position

The power supply load rating depends on the mounting position of the baseplate and the ambient

temperature.

The load rating with the baseplate mounted upright on a panel is:

 100% at 60°C (140°F)

Power supply load ratings with the baseplate mounted horizontally are:

 temperature at 25°C (77°F) – full load

 temperature at 60°C (140°F) – 50% of full load
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Baseplate Adapter Brackets for 19" Rack Mounting

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.

Warning

Be sure to follow grounding instructions in Chapter 2 when using these

adapter brackets.  Failure to properly ground the PLC can result in

improper operation, damage to equipment, and injury to personnel.

 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 the figure below 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.

 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).

RIGHT 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 3-18.  IC693ACC308 Front Mount Adapter Bracket Installation
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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

18.89
(480)

18.47
(469)

Figure 3-19.  Dimensions for 19” Rack Mounting Using IC693ACC308 Adapter Bracket

0.160 (4.06) dia. x 4

0.842 (21.4)

0.346 (8.8)
Inside

1.630 (41.4)

16.850 (428)

18.122 (460.3)

3.540 (90) 4.000 (101.6)

0.280 (7.1)

1.368 (34.7)

0.439 (11.2)

DIMENSIONS IN INCHES (MILLIMETERS IN PARENTHESES)

Figure 3-20.  IC693ACC313 Recessed Mount Adapter Bracket
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Baseplate Comparison Table

Table 3-2.  Series 90-30 Baseplate Comparison

Series 90-30 Baseplates

Catalog Number Type Size (Slots)

IC693CPU311 Embedded CPU  5

IC693CPU313 Embedded CPU  5

IC693CPU323 Embedded CPU 10

IC693CHS397 Modular CPU  5

IC693CHS391 Modular CPU 10

IC693CHS398 Expansion  5

IC693CHS392 Expansion 10

IC693CHS399 Remote  5

IC693CHS393 Remote 10
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Power Supplies

Power Supply Categories

Series 90-30 power supplies are modular types that plug into the left slot of all 90-30 baseplates.

They have been placed into two categories for the purpose of this chapter:

AC/DC Input Power Supplies

 IC693PWR32 , Standard 20/240 VAC or 25 VDC input, 30 watts total output

 IC693PWR330, High Capacity 20/240 VAC or 25 VDC input, 30 watts total output

DC Input-Only Power Supplies

 IC693PWR322, 24/48 VDC input, 30 watts total output

 IC693PWR328  48 VDC input, 30 watts total output

 IC693PWR33 , High Capacity 24 VDC input, 30 watts total output

Power Supply Feature Comparison

The following table lists the features of the Series 90-30 PLC Power Supplies.

Table 4-1.  Power Supply Comparison

Catalog

Number

Load

Capacity

Nominal

Input Output Capacities (Voltage/Power * )

IC693PWR32 30 Watts 00 to 240 VAC or
25 VDC

+5 VDC
5 watts

+24 VDC Isolated
20  watts

+24 VDC Relay
5 watts

IC693PWR330 30 Watts 00 to 240 VAC or
25 VDC

+5 VDC
30 watts

+24 VDC Isolated
20  watts

+24 VDC Relay
5 watts

IC693PWR322 30 Watts 24 or 48 VDC +5 VDC
5 watts

+24 VDC Isolated
20 watts

+24 VDC Relay
5 watts

IC693PWR328 30 Watts 48 VDC +5 VDC
5 watts

+24 VDC Isolated
20 watts

+24 VDC Relay
5 watts

IC693PWR33 30 Watts 24 VDC +5 VDC
30 watts

+24 VDC Isolated
20 watts

+24 VDC Relay
5 watts

*  Total of all outputs combined cannot exceed 30 watts.

4
Chapter
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AC/DC Input Power Supplies

IC693PWR321 Standard Power Supply, 120/240 VAC or 125 VDC Input

The IC693PWR32  is a 30 watt  supply that can operate from an input voltage source in the range

of 85 to 264 VAC or 00 to 300 VDC.  This power supply provides three outputs:

 +5 VDC output,

 +24 VDC Relay power output which provides power to circuits on Series 90-30  Output Relay
modules.

 Isolated +24 VDC, which is used internally by some modules, can also be used to provide
external power for 24 VDC Input modules.

The load capacity for each output of this power supply is shown in the following table.

Table 4-2.  IC693PWR321 Power Supply Capacities

Catalog

Number

Load

Capacity

Nominal

Input Output Capacities (Voltage/Power * )

IC693PWR32 30 Watts 00 to 240 VAC or
25 VDC

+5 VDC
5 watts

+24 VDC Isolated
20  watts

+24 VDC Relay
5 watts

* Total of all outputs combined cannot exceed 30 watts.

STANDARD

125 VDC, 50W

+

100-240 VAC

50/60HZ 90 VA

24 VDC

OUTPUT

0.8A MAX.

INPUT

POWER SUPPLY

PROGRAMMABLE CONTROLLER

SERIES 90-30

GE Fanuc
IC693PWR321

CONNECTIONS

SOURCE
AC/DC POWER

FOR

INTERNAL

24VDC
MODULES REQUIRING

FOR
POWER SOURCE

PWR

OK

RUN

BATT

B
A
T
T
E
R
YLITHIUM

BATTERY

RS-485

SYSTEM

BATTERY
BACK-UP

SERIAL PORT
COMPATIBLE

CONNECTORS

INDICATORS
STATUS

∼

Figure 4-1.  Standard AC/DC Input Power Supply - IC693PWR321

Power supplies must be installed in the leftmost slot in all baseplates.

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 1074 of 1433



GFK-0356Q Chapter 4  Power Supplies 4-3

4 

Table 4-3.  Specifications for IC693PWR321 Standard AC/DC Input Power Supply

Nominal Rated Voltage

Input Voltage Range

AC

DC

20/240 VAC or 25 VDC

85 to 264 VAC
00 to 300 VDC

Input Power

(Maximum with Full Load)

90 VA with VAC Input
50 W  with VDC Input

Inrush Current 4A peak, 250 milliseconds maximum

Output Power 5 VDC and 24 VDC Relay:  5 watts maximum
24 VDC Relay:  5 watts maximum
24 VDC Isolated:  20 watts maximum
NOTE:  30 watts maximum total (all three outputs)

Output Voltage 5 VDC:  5.0 VDC to 5.2 VDC (5.  VDC nominal)
Relay 24 VDC:  24 to 28 VDC
Isolated 24 VDC:  2 .5 VDC to 28 VDC

Protective Limits

Overvoltage:

Overcurrent:

5 VDC output: 6.4 to 7 V
5 VDC output: 4 A maximum

Holdup Time: 20 milliseconds minimum
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IC693PWR330 High Capacity Power Supply, 120/240 VAC/125 VDC Input

The IC693PWR330 High Capacity Power Supply is rated for 30 watts output.  For applications

requiring greater +5V current capacity than is available with the standard supply

(IC693PWR321), this supply allows all 30 watts to be consumed from the +5V supply.  It can

operate from an input voltage source in the range of 85 to 264 VAC or 00 to 300 VDC.  This

power  supply provides the following outputs:

 +5 VDC output.

 +24 VDC Relay power output which provides power to circuits on Series 90-30  Output Relay
modules.

 Isolated +24 VDC, which is used internally by some modules, can also be used to provide
external power for 24 VDC Input modules.

The load capacity for each output of this power supply is shown in the following table.

Table 4-4.  IC693PWR330  Power Supply Capacities

Catalog

Number

Load

Capacity

Nominal

Input Output Capacities (Voltage/Power * )

IC693PWR330 30 Watts 00 to 240 VAC or
25 VDC

+5 VDC
30 watts

+24 VDC Isolated
20  watts

+24 VDC Relay
5 watts

*  Total of all outputs combined cannot exceed 30 watts.

100-240 VAC

PROGRAMMABL
E

CONTROLLER

SYSTEM
STATUS

INDICATORS

+

PWR
OK

RUN

BATT

B
A
T
T
E
R
Y

LITHIUM
BACK-UP
BATTERY

BATTERY
CONNECTORS

RS-485
COMPATIBLE
SERIAL PORT

CONNECTIONS FOR
AC/DC POWER SOURCE

INTERNAL POWER SOURCE FOR
MODULES REQUIRING 24VDC

IC693PWR330 GE Fanuc

Series 90-30

POWER SUPPLY

50/60 HZ 100VA

125VDC, 50W

INPUT

24 VDC

OUTPUT
0.8A  MAX.

HIGH CAPACITY

Figure 4-2.  High Capacity AC/DC Input Power Supply - IC693PWR330
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Table 4-5.  Specifications for IC693PWR330 High Capacity AC/DC Input Power Supply

Nominal Rated Voltage

Input Voltage Range

AC

DC

20/240 VAC or 25 VDC

85 to 264 VAC
00 to 300 VDC

Input Power

(Maximum with Full Load)

00 VA with VAC Input
50 W  with VDC Input

Inrush Current 4A peak, 250 ms maximum

Output Power 5 VDC:   30 watts maximum

24 VDC Relay:   5 watts maximum

24 VDC Isolated:  20 watts maximum
NOTE: 30 watts maximum total (all three outputs)

Output Voltage 5 VDC:   5.0 VDC to 5.2 VDC (5.  VDC nominal)

24 VDC Relay:   24 to 28 VDC

24 VDC Isolated:   2 .5 VDC to 28 VDC

Protective Limits

Overvoltage:

Overcurrent:
5 VDC output:  6.4 to 7 V

5 VDC output:  7 A maximum

Holdup Time: 20 ms minimum

Field Wiring Connections for the AC/DC Input Power Supplies

The two AC/DC input power supplies have six terminals for user connections.  These connections

are described below.

AC Power Source Connections

The Hot, Neutral, and Ground wires from the 20 VAC power source or L , L2, and

Ground wires from the 240 VAC power source connect to the system through the top three

terminals of the terminal strip on the front of the power supply.

DC Power Source Connections

Connect the + and - wires from the 25 VDC (nominal) power source to the top two

terminals on the terminal connector.  These connections are not polarity-sensitive on an

AC/DC input power supply.  (However, the DC Input-only type supplies, which are

discussed later in this chapter, are polarity sensitive.)

Input Overvoltage Protection Devices

This information applies to all Series 90-30 power supplies except IC693PWR322

and IC693PWR328.  The overvoltage protection devices for this power supply are

connected internally to pin 4 on the user terminal strip.  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  removing the jumper strap from pins 3 and 4.
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If you want to Hi-pot test this supply, overvoltage protection must be disabled during the

test by removing the terminal strip jumper strap.  Re-enable overvoltage protection after

testing by reinstalling the strap.

1

2

3

4

Jumper Strap Connects
Overvoltage Protection

Devices to Frame Ground

Screw Terminals
on Terminal Board

Frame Ground

Figure 4-3.  Overvoltage Protection Devices and Jumper Strap

Isolated 24 VDC Supply Output Connections

The bottom two terminals of the power supply terminal strip provide connections to the

Isolated +24 volt DC output which can be used to provide power for external circuits

(within power limitations of the supply).

Caution

If the Isolated 24 VDC supply is overloaded or shorted, the

Programmable Logic Controller will stop operation.
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DC Input Only Power Supplies

IC693PWR322 Standard Power Supply, 24/48 VDC Input

The IC693PWR322 is a 30 watt output power supply designed for 24 VDC or 48 VDC nominal

inputs.  It will accept an input voltage range from 8 VDC to 56 VDC.  Although it is capable of

maintaining all outputs within specifications with input voltages as low as 8 VDC, it will not start

with initial input voltages of less than 2  VDC.  This power supply provides the following outputs:

 +5 VDC output.

 +24 VDC Relay power output which provides power to circuits on Series 90-30  Output Relay

modules.

 Isolated +24VDC, which is used internally by some modules, can also be used to provide

external power for 24VDC Input modules.

The load capacity for each output of this power supply is shown in the following table.

Table 4-6.  IC693PWR322 Power Supply Capacities

Catalog

Number

Load

Capacity Input Output Capacities (Voltage/Power * )

IC693PWR322 30 Watts 24 or 48 VDC +5 VDC
5 watts

+24 VDC Isolated 20
watts

+24 VDC Relay 5
watts

*  Total of all outputs combined cannot exceed 30 watts.
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Figure 4-4.  Series 90-30 24/48 VDC Input Power Supply - IC693PWR322
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Table 4-7.  Specifications for IC693PWR322 Power Supply

Nominal Rated Voltage

Input Voltage Range

     Start

     Run

24 or 48 VDC

2  to 56 VDC
8 to 56 VDC

Input Power 50 watts maximum at full load

Inrush Current 4A peak, 00 ms maximum

Output Power 5 VDC:  5 watts maximum
24 VDC Relay:  5 watts maximum
24 VDC Isolated:  20 watts maximum
NOTE: 30 watts maximum total (all three outputs)

Output Voltage 5 VDC:  5.0 VDC to 5.2 VDC (5.  VDC nominal)
24 VDC Relay:  24 to 28 VDC
24 VDC Isolated:  2 .5 VDC to 28 VDC

Protective Limits

     Overvoltage:

     Overcurrent;

5 VDC output:  6.4 to 7 V
5 VDC output:  4 A maximum

Holdup Time: 4 ms minimum

Standards Refer to data sheet, GFK-0867B, or later version for
product standards, and general specifications.

Calculating Input Power Requirements for IC693PWR322

The following graph is a typical 24/48 VDC power supply efficiency curve.  A basic procedure for

determining efficiency of the 24/48 VDC power supply follows the figure.
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Figure 4-5.  Typical Efficiency Curve for 24/48 VDC Power Supply

Note

Start-up surge at full load is 4 amps for 250 milliseconds (maximum).
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Input Power/Current Calculation

 Determine total output load from typical specifications listed for individual modules in

Chapters 2 and 3.

 Use the graph to determine average input power.

 Divide the input power by the operating source voltage to determine the input current

requirements.

 Use the lowest input voltage to determine the maximum input current.

 Allow for start-up surge current requirements.

 Allow margins ( 0% to 20%) for variations.
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IC693PWR328 Standard Power Supply, 48 VDC Input

The IC693PWR328 is a 30 watt output power supply designed for 48 VDC nominal input.  It will

accept an input voltage range from 38 VDC to 56 VDC.  This power supply provides the following

outputs:

 +5 VDC output.

 +24 VDC Relay power output which provides power to circuits on Series 90-30  Output Relay

modules.

 Isolated +24 VDC, which is used internally by some modules, can also be used to provide

external power for 24 VDC Input modules.

The load capacity for each output of this power supply is shown in the following table.

Table 4-8.  IC693PWR328 Power Supply Capacities

Catalog

Number

Load

Capacity Input Output Capacities (Voltage/Power * )

IC693PWR328 30 Watts 48 VDC +5 VDC
5 watts

+24 VDC Isolated 20
watts

+24 VDC Relay 5
watts

*  Total of all outputs combined cannot exceed 30 watts.
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Figure 4-6.  Series 90-30 48 VDC Input Power Supply - IC693PWR328
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Table 4-9.  Specifications for IC693PWR328 Power Supply

Nominal Rated Voltage

Input Voltage Range

48 VDC
38 to 56 VDC

Input Power 50 watts maximum at full load

Inrush Current 4A peak, 00 ms maximum

Output Power 5 VDC:  5 watts maximum
24 VDC Relay:  5 watts maximum
24 VDC Isolated:  20 watts maximum
NOTE: 30 watts maximum total (all three outputs)

Output Voltage 5 VDC:  5.0 VDC to 5.2 VDC (5.  VDC nominal)
24 VDC Relay:  24 to 28 VDC
24 VDC Isolated:   2 .5 VDC to 28 VDC

Protective Limits

     Overvoltage:

     Overcurrent;

5 VDC output:  6.4 to 7 V
5 VDC output:  4 A maximum

Holdup Time: 4 ms minimum

Standards Refer to data sheet, GFK-0867B, or later version for
product standards, and general specifications.

Calculating Input Power Requirements for IC693PWR328

The following graph is a typical 48 VDC power supply efficiency curve.  A basic procedure for

determining efficiency of the 48 VDC power supply follows the figure.
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Figure 4-7.  Typical Efficiency Curve for IC693PWR328  Power Supply

Note

Start-up surge at full load is 4 amps for 250 milliseconds (maximum).
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Input Power/Current Calculation for IC693PWR328 Power Supply

 Determine total output load from typical specifications listed for individual modules in

Chapter 2.

 Use the graph to determine average input power.

 Divide the input power by the operating source voltage to determine the input current

requirements.

 Use the lowest input voltage to determine the maximum input current.

 Allow for start-up surge current requirements.

 Allow margins ( 0% to 20%) for variations.
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IC693PWR331 High Capacity Power Supply, 24 VDC Input

The Series 90-30 DC input High Capacity power supply (IC693PWR33 ) is a 30 watt wide range

supply designed for 24 VDC nominal inputs.  For applications requiring greater +5V current

capacity than is available with the standard supply, this supply allows all 30 watts to be consumed

from the +5 V output.  It will accept an input voltage range from 2 VDC to 30 VDC. Although it

is capable of maintaining all outputs within specifications with input voltages as low as 2 VDC, it

will not start with initial input voltages of less than 8 VDC. This power supply provides the

following outputs:

 +5 VDC output.

 +24 VDC Relay power output which provides power to circuits on Series 90-30  Output Relay

modules.

 Isolated +24 VDC, which is used internally by some modules, can also be used to provide

external power for 24 VDC Input modules.

The load capacity for each output of this power supply is shown in the following table.

Table 4-10.  IC693PWR331 Power Supply Capacities

Catalog

Number

Load

Capacity Input Output Capacities (Voltage/Power * )

IC693PWR33 30 Watts 2 to 30
VDC

+5 VDC
30 watts

+24 VDC Isolated 20
watts

+24 VDC Relay 5
watts

*  Total of all outputs combined cannot exceed 30 watts.
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Figure 4-8.  Series 90-30 24 VDC Input High Capacity Power Supply - IC693PWR331
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Table 4-11.  Specifications for IC693PWR331 Power Supply

Nominal Rated Voltage

Input Voltage Range

     Start

     Run

24 VDC

8 to 30 VDC
2 to 30 VDC

Input Power 50 watts maximum at full load

Inrush Current *

Output Power 5 VDC:  30 watts maximum **
24 VDC Relay:  5 watts maximum
24 VDC Isolated: 20 watts maximum
NOTE: 30 watts maximum total (all three outputs)

Output Voltage 5 VDC:   5.0 VDC to 5.2 VDC (5.  VDC nominal)
24 VDC Relay:  9.2 to 28.8 VDC
24 VDC Isolated:  9.2 VDC to 28.8 VDC

Protective Limits

     Overvoltage:

     Overcurrent;

5 VDC output:  6.4 to 7 V
5 VDC output:  7 A maximum

Holdup Time: 0 ms minimum

Standards Refer to data sheet, GFK-0867B, or later version for
product standards, and general specifications.

 * Dependent on installation and power supply impedance characteristics.

** Derate per Figure 2-22 at ambient temperatures above 50°C ( 22°F).

Current Derating for Higher Temperatures

Figure 4-9.  5 VDC Current Output Derating for Temperatures above 50°C (122°F)
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Calculating Input Power Requirements for IC693PWR331

Use the following procedure to determine input power requirements for the 24 VDC High Capacity

Power Supply:

 Determine total output power load from typical specifications listed for

individual modules at the end of this chapter.

 Multiply the output power by .5 to determine the input power value.

 Divide the input power value by the operating source voltage to determine the

input current requirements

 Use the lowest input voltage to determine the maximum input current

 Allow for start-up surge current requirements

 Allow margins ( 0% to 20%) for variations

Field Wiring Connections to the DC Input-Only Power Supplies

DC Power Source Connections

The + and - wires from the DC power source connect to the top two  terminals on the

terminal strip.  The + wire should be connected to the top terminal screw, and the - wire to

the second screw (counting from the top down).  The ground connection connects to the

third screw.  This connection scheme is clearly marked on the front of these power

supplies.

Isolated 24 VDC Supply Output Connections

The bottom two terminals of the power supply terminal strip provide connections to the

Isolated +24 volt DC output which can be used to provide power for external circuits

(within power limitations of the supply).

Caution

If the Isolated 24 VDC supply is overloaded or shorted, the

Programmable Logic Controller will stop operation.
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Common Series 90-30 Power Supply Features

Status Indicator Lights on all Power Supplies

Four LEDs are located on the upper right front of the power supply faceplate.  The purpose of these

LEDs is as follows:

PWR

The top green LED, labeled PWR, provides an indication of the operating state of the

power supply.  The LED is ON when the power supply has a correct source of power and

is operating properly, and OFF when a power supply fault occurs or power is not applied.

OK

The second green LED, labeled OK, is steady ON if the PLC is operating properly, and

OFF if a problem is detected by the PLC.

RUN

The third green LED, labeled RUN, is steady ON when the PLC is in the RUN mode.

BATT

The bottom red LED, labeled BATT, will be ON if the memory backup battery voltage is

too low to maintain the memory under a loss of power condition; otherwise it remains

OFF.  If this LED is ON, the Lithium battery must be replaced before removing power

from the rack, or PLC memory may be lost.

Input Overvoltage Protection Devices

This information applies to all Series 90-30 power supplies except IC693PWR322

and IC693PWR328.  The overvoltage protection devices for this power supply are

connected internally to pin 4 on the user terminal strip.  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  removing the jumper strap from pins 3 and 4.

If you want to Hi-pot test this supply, overvoltage protection must be disabled during the

test by removing the terminal strip jumper strap.  Re-enable overvoltage protection after

testing by reinstalling the strap.
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Figure 4-10.  Overvoltage Protection Devices and Jumper Strap

Output Voltage Connections to Backplane (All Supplies)

The following figure illustrates how these three output voltages are connected  internally to the

backplane on the baseplate.  The voltage and power required by modules installed on the baseplate

is supplied through the baseplate connectors.
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Figure 4-11.  Interconnection of Power Supplies
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Overcurrent Protection (all Supplies)

The 5V logic output is electronically limited to 3.5 amps (7 amps for high capacity supplies).  An

overload (including short circuits) is sensed internally and causes the supply to shut down.  The

supply will continually try to restart until the overload is removed.  An internal fuse in the input

line is provided as a backup.  The supply will usually shut down before the fuse blows.  The fuse

also protects against internal supply faults.

Timing Diagram

The timing diagram below shows the relationship of the DC input to the DC outputs and to the

Power Supply OK signal (PSOK) generated by the power supply.  When power is first applied, the

PSOK signal goes false.  This line remains false for a minimum of 20 msec after the +5V bus is

within specifications, then it becomes true.

If input power is interrupted, the +5V bus will remain within specifications and PSOK will remain

true a minimum of 0 milliseconds.  PSOK then goes false.  The +5V bus will remain within

specifications for an additional 4 milliseconds minimum to allow an orderly shutdown of the

system.
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INPUT
POWER

ON

INPUT
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Figure 4-12.  Timing Diagram for all Series 90-30  Power Supplies
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CPU Serial Port Connector on Power Supply (All Supplies)

A 5-pin D-type female connector, accessed by opening the hinged door on the right front of the

power supply, provides the connection to a CPU serial port which is used to connect to:

 A programmer (usually a personal computer) running GE Fanuc PLC programming software.

 The GE Fanuc Hand-Held Programmer.

 Other serial devices.

a43832

RS-485
COMPATIBLE
SERIAL PORT

����������
����������

Figure 4-13.  Serial Port Connector

 The serial port connector is only functional in a power supply that is installed in a baseplate

that also contains the CPU.  The serial port is not functional on a power supply that is installed

in an expansion or remote baseplate.

 Any device connected to the serial port that uses +5 VDC power from the Series 90-30 power

supply must be included in the calculation for maximum power consumption (see “Power

Supply Loading Calculations” in Chapter 2).

CPU Serial Port Information

The serial port connector on the power supply accesses the CPU serial port, which is a feature of all

Series 90-30 CPUs.  See Chapter 5, “CPUs” for information on this serial port.
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Backup Battery for RAM Memory (All Supplies)

The long-life Lithium battery (IC693ACC30 ) used to maintain the contents of the CMOS RAM

memory in the CPU is accessed by removing the cover plate located at the  bottom of the power

supply faceplate.  This battery is mounted on a plastic clip attached to the inside of this cover.

The battery is wired to a small Berg female connector that connects to either of the two Berg male

connectors mounted on the Power Supply printed circuit board. This battery can be replaced with

power applied to the PLC.

B
A
T
T
E
R
Y

BATTERY
CONNECTORS

LITHIUM
BACK-UP
BATTERY

Figure 4-14.  Backup Battery for RAM Memory

Caution

If a Low Battery Warning (BATT LED turns ON) occurs, replace the

battery located in the power supply before removing power from the rack.

Otherwise, there is a possibility that data will be corrupted or the

application program will be cleared from memory.

Additional Battery Information

For additional information on the memory backup battery, see the chapter, “Memory Backup and

Backup Battery.”
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CPUs

CPU Types for Series 90-30 PLCs

There are numerous CPU models available for the Series 90-30 PLC which differ in speed, I/O

capacity, size of user memory, and advanced features.  This variety of models gives a system

designer considerable flexibility in choosing the one best suited to the system being designed.

There are two basic types of CPUs, Embedded and Modular.  The embedded types fulfill the need

for a good low cost PLC, but lack the power, expandability, and versatility of the modular systems.

In the embedded types, the CPU is built into the baseplate.  In the modular types, the CPU is

contained inside a plug-in module.

Embedded CPUs

The embedded CPUs are part of an embedded CPU baseplate.  In these products, the CPU and

memory integrated circuit chips are soldered to the backplane board of the baseplate.  This chapter

discusses the CPU features of these products.  Details about the baseplate features are located in

Chapter 2.  There are three different embedded CPUs:   Model 311 (IC693CPU311), Model 313

(IC693CPU313), and Model 323 (IC693CPU323).  The embedded CPUs have the following basic

features:

 The CPU type cannot be changed.  It is soldered to the backplane board in the baseplate.

 They do not support the use of Expansion or Remote racks, so an embedded CPU baseplate

does not have an expansion connector like the modular baseplates do.  This means that if you

have an application that requires more than 10 modules, you will have to use a modular CPU

system.

 The models 311 and 313 are 5-slot baseplates, and the model 323 is a 10-slot baseplate.  Since

they do not require a plug-in CPU module, all numbered slots, including Slot 1, can be used

for I/O or Option modules.

 The memory back-up battery is located in the Power Supply module; so if the Power Supply is

unplugged from the baseplate, the battery will be disconnected from the memory circuits,

which are located on the backplane circuit board.  However, the backplane circuit board

contains a high value capacitor, called a ”super capacitor,” that can store enough charge to

maintain the memory circuits for a short period of time if the Power Supply is removed or its

battery is disconnected.  See the section “Super Capacitor Memory Backup” in Chapter 6.

 These CPUs do not have a time-of-day (TOD) clock.

5
Chapter
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Figure 5-1.  Models 311 and 313 (5-Slot) Embedded CPU Baseplates

Modular CPUs

The modular CPUs consist of a CPU, memory, and associated integrated circuit chips soldered to

circuit board which is mounted in a plug-in module. The modular CPUs include the model CPU331

and higher.  The modular CPUs have the following basic features:

 A CPU module must be installed in Slot 1 of a modular CPU baseplate.  Slot 1 is a unique size

and type that only fits a CPU module (or special Option modules).  Slot 1 is labeled CPU/1.

Details on modular CPU baseplates are located in Chapter 2.

 Modular CPUs support expansion and remote baseplates, so A 25-pin D-type  female

expansion connector is located at the right end of the CPU baseplate for connection to an

expansion or remote baseplate.

 Since the CPU is modular, it can readily be replaced or changed to a different type if desired.

 Only one CPU is allowed per system, and it must be mounted in a CPU baseplate.  If more

than one baseplate is used in a system, the additional ones must be either expansion or remote

types that do not contain a CPU.

 A modular CPU baseplate is always assigned, by default, Rack Number 0.

 All have a time-of-day (TOD) clock.
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Figure 5-2.  IC693CHS397 5-Slot Modular CPU Baseplate

General CPU Features

Microprocessor

The microprocessor type varies by the CPU model:

 80188 microprocessor for CPU models 311/313/323/331

 80C188XL microprocessor for CPU models 340/341

 80386EX microprocessor for CPU models 350-364

 586 microprocessor for CPU model 374

The microprocessor provides all  fundamental sweep and operation control, and execution of all

non-boolean (as used here, the term boolean refers to discrete logic such as contacts and coils)

functions.  Boolean functions in the modular CPUs are handled by a dedicated VLSI (Very Large

Scale Integration) Instruction Sequencer Coprocessor (ISCP).  All Series 90-30 CPUs use RAM

working memory.

CPU Serial Port (Connector on Power Supply)

A 15-pin D-type female connector, accessed by opening the hinged door on the right front of the

power supply, provides the connection to a CPU serial port which is used to connect to:

 a programmer (usually a personal computer) running GE Fanuc PLC programming software.

The IC690ACC901 Miniconverter/cable kit is a convenient way to access this port.  See

Appendix D for details.

 the IC693PRG300 GE Fanuc Hand-Held Programmer (CPU374 does not support the HHP.)

See Chapter 11 for details.

 the IC200ACC003 EZ Program Store device. See GFK-1811 for details. (CPU374 only)

 other serial devices.
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Figure 5-3.  CPU Serial Port Connector on Power Supply

 This serial port is RS-485 compatible, and uses the GE Fanuc SNP (Series Ninety Protocol)

protocol (slave only).  Breakfree SNP became the default protocol on all serial ports on the

Series 90-30 CPUs, starting with firmware release 9.00 for CPUs 350–364, and firmware

release 8.20 for CPUs 311–341.  For details, see page 5-13.

 The serial port connector is only functional in a power supply that is installed in a baseplate

that also contains the CPU.  It is not functional on a power supply that is installed in an

expansion or remote baseplate.

 Any device connected to the serial port that uses +5 VDC power from the Series 90-30 power

supply must be included in the calculation for maximum power consumption (see the heading

“Power Supply Loading Calculations” in Chapter 12).

 All Series 90-30 CPUs have this serial port arrangement.  The 351, 352, and 363 CPUs have

additional serial ports, described in a later section of this chapter.

Caution

Care must be taken that common mode voltage specifications are met for

connections to this serial port.  Common mode conditions that exceed those

specified will result in errors in transmission and/or damage to Series 90

PLC components.  Common mode specifications are discussed in

Appendix A.  When the common mode voltage specification is exceeded, a

port isolator such as the GE Fanuc IC690ACC903 must be used.  See

Appendix G for details on this port isolator.

Memory Volatility

The term volatility refers to the issue of whether or not a certain memory type retains or loses its

contents (data) when power is removed from it.

 Volatile memory - memory that loses its contents when power is removed.  RAM memory is

inherently volatile.  Therefore, when the PLC is turned off, a backup battery is necessary if

data loss in RAM memory is to be prevented.

 Non-volatile memory - memory that retains its contents when power is removed.  The various

types of PROM (Programmable Read-Only Memory) memory are non-volatile.
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RAM Memory

Every Series 90-30 CPU uses RAM memory for its ”working memory.”  The RAM chips used are

of the CMOS type.  CMOS RAM is an acronym for Complimentary Metal-Oxide Semiconductor,

Random Access Memory.  CMOS RAM is a relatively fast, low power memory that can be easily

examined (read) and changed (written to).

In the embedded CPU models, RAM memory is mounted on the backplane board.  In the modular

CPU models, RAM memory is mounted inside the CPU module.   A backup battery is usually used

to preserve the contents of RAM memory when power is off.

RAM Memory Backup/Backup Battery Information

Please see Chapter 6 for the following information:

 RAM memory backup recommendations.

 Backup battery information such as estimated life, replacing, determining battery age using

date codes, etc.

 Running without a backup battery.

 Low battery warning methods.

Programmable Read-Only Memory (PROM) Types

There are three types of PROM devices used in Series 90-30 CPUs:

EPROM: Erasable Programmable Read-Only Memory.  It is a plug-in integrated circuit memory

device that can be erased with an ultraviolet light.  EPROMs can be read when installed in the PLC,

however in order to write new data to them, they must be removed from the PLC and written to

using an external PROM burning device.

EEPROM:  Electrically Erasable Programmable Read-Only Memory.  It is a plug-in integrated

circuit memory device that can be erased and written to while installed in the PLC.

Flash Memory:   A variation of the EEPROM type memory.  It also is an integrated circuit device

that can be erased and written to while installed in the PLC.  One advantage of CPUs having flash

memory storage of firmware, is that firmware can be updated by writing from a Personal Computer

through a PLC serial port to flash memory.  No modules have to be removed for flash firmware

upgrade.

Uses of PROM devices in the 90-30 CPUs

PROM-type devices are used in two ways in the 90-30 CPUs:

 To store CPU firmware

 To store user data, which consists of program, configuration, and register data.

The following table shows the types of PROM devices each CPU uses.
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Table 5-1.  CPU Firmware and PROM Configurations

CPU

Firmware

(standard)

EPROM

(for user memory)

EEPROM

(for user memory)

Flash

(for user memory)

CPU311 EPROM Optional Optional N/A

CPU313 EPROM Optional Optional N/A

CPU323 EPROM Optional Optional N/A

CPU331 EPROM Optional Optional N/A

CPU340 EPROM N/A N/A Optional

CPU341 EPROM *Optional * Optional *Optional

CPU350 Flash N/A N/A Standard

CPU351 Flash N/A N/A Standard

CPU352 Flash N/A N/A Standard

CPU360 Flash N/A N/A Standard

CPU363 Flash N/A N/A Standard

CPU364 Flash N/A N/A Standard

CPU374 Flash N/A N/A Standard

*  Early versions of the CPU341 support optional EPROM and optional
EEPROM only.  Starting with hardware version IC693CPU341-J and Firmware
version 4.61, only optional Flash is supported.

CPU Firmware

The CPU firmware contains the basic operating instructions for the PLC.  Firmware is developed

by a GE Fanuc product engineering group.   It is stored in either EPROM or Flash memory,

depending on the particular CPU.

CPU Firmware Upgrade (Update)

From time to time, new firmware is released.  A new firmware version may contain support for

new features or improvements to existing features.  Once a new version of CPU firmware is

released, all new CPU modules will be sold with that version.  The Technical Support section of

the GE Fanuc Web site lists CPU revision histories, matching version numbers to associated

features.  See Chapter 13 for information on the GE Fanuc Web site.  Users who could benefit from

a new firmware release may choose to upgrade their CPU by installing new firmware.   Upgrades

come in two formats, depending on the type of CPU to be upgraded.   The ”CPU Firmware and

PROM Configuration” table in this chapter shows which type of firmware storage device each CPU

has.  The two types are:

 EPROM - For CPUs with firmware stored in EPROM, the upgrade is done by replacing the

CPU’s EPROM chips(s).  The upgrade kit contains new EPROM chip(s), update labels, and

installation instructions.  To upgrade the EPROM in an embedded CPU system, the module in

slot 1 must be unplugged to gain access to the PROM socket on the baseplate.  In the case of a

modular CPU, the CPU must be unplugged and disassembled.

 Flash - For CPUs with firmware stored in Flash, the upgrade is done by copying a new

firmware file to the CPU’s Flash memory.  An upgrade kit may be purchased from GE Fanuc.

The upgrade kit contains the necessary files, update labels, and instructions.  This method does

not require disassembling the module.  The file downloading is done either through the port on
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the power supply, or through a port on the front of the CPU module (if it has one).  The

applicable method will be documented in your upgrade kit instructions.  Downloadable

firmware upgrade files are also found in the Technical Support area of the GE Fanuc Web site.

See Chapter 13 for Web site information.

To order an upgrade kit, write down the full catalog number of your module from the module

identification label on the side of the module, determine your current firmware revision level, then

call your PLC distributor.  If you are not sure what firmware version you currently have, see the

heading on the next page “Determining CPU Revision Levels (Versions).”

Flash Firmware Upgrade Procedure

The operating system firmware is updated by connecting a PC compatible computer to the

applicable PLC serial port and running the PC Loader software included with the firmware floppy

disk.

The computer used for this task should be an IBM AT compatible or better PC with a minimum

640K of RAM, one 3.5” or high density 5.25” floppy drive, MS-DOS version 3.3 or later, a hard

drive, and an RS-232 serial port. In addition, a miniconverter/serial cable is required. The following

miniconverter/serial cable kit is available:

 IC690ACC901, Miniconverter Kit (RS-232/RS-485) with cable and 9-pin to 25-pin adapter.

(This product is documented in Appendix D.)

Determining CPU Revision Levels (Versions)

If you plan to make changes to your system, you will need to know if your CPU can support those

changes.  The features and capabilities of your CPU are determined by its revision levels (hardware

and firmware).  This section discusses methods that you can use to determine your CPU’s revision

levels and associated features and capabilities.

Direct Methods

 Obtain the information from the Important Product Information (IPI) sheet that came with your

CPU.  However, if your CPU firmware has been upgraded, the IPI will not indicate the current

revision level.

 The surest way to determine a CPU’s firmware revision level is to read it from the CPU by

using your programmer.  Your programmer must be connected to the PLC and be in Online or

Monitor mode, and the PLC must be powered up.  For example, on the Logicmaster ”PLC

STATUS and CONTROL”  screen is an item called ”SOFTWARE REVISION.”  The data

displayed in that field (such as 6.04) is the firmware revision level.  See the Logicmaster 90-30

Programming Software User’s Manual, GFK-0466 (or the user’s manual for the programming

software you use), for additional details.

Indirect Method

Check the catalog number printed on the module identification label on the side of the module.

On all Series 90-30 modules, this catalog number indicates the module’s revision level(s).  For

some CPUs, the catalog number contains a single letter at the end to indicate the CPU’s overall

revision level.  For example,
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IC693CPU341-J

This tells us that the module has a revision level J.  Later CPU modules are produced with two

revision letters, such as:

IC693CPU351-EK

The first letter stands for the hardware revision level and the second for the firmware revision

level.

These letters can be cross-referenced to the firmware version.  A revision history list for Series

90-30 products, including CPUs, can be found in the GE Fanuc web site technical support area

(www.gefanuc.com/support/) that cross-references revision letters, firmware versions, and

related features.  Also, if you have access to the progression of IPIs that were issued for the

particular CPU (these are available on the GE Fanuc PLC InfoLink CD-ROM) you can find

the desired cross-reference.  Of course, you can also contact your distributor or GE Fanuc for

help.

If your firmware has been upgraded in the past, a small label that comes in the upgrade kit

should be attached to the side of the module next to the module identification label to indicate

the current firmware revision level.  However, the label could have been forgotten; so to be

sure, you may want to read the information from the CPU with a programmer as described in

the “Direct Method” above.  On models with EPROM firmware, the firmware revision level

will also be printed on the EPROM.

EPROM and EEPROM User Program Storage Options

The Model 311, 313, 323, 331, and an earlier version of the Model 341 CPUs have a User PROM

option for storing user application programs, register data, and configuration data  in non-volatile

memory.  Application programs are usually developed in a CPU’s battery-backed RAM memory

and executed from this RAM memory.  But, if additional program integrity, or operation of the

PLC without a battery is desired, an optional EEPROM or EPROM can be installed in a spare

socket (labeled PROGRAM PROM) on the embedded CPU baseplates or in a socket inside the

Model 331 CPU module (and inside the early versions of Model 341 CPU prior to  hardware

version IC693CPU341-J and firmware release 4.61).  The Model 331 CPU module (and the early

versions of Model 341) has a jumper labeled JP1 located next to the EEPROM/EPROM socket to

allow you to select either EEPROM or EPROM.  These jumper positions are shown below.

Jumper Selects

3 - 2 EEPROM

 2 - 1 EPROM

Comparing EPROM and EEPROM Features

For one-time applications, an EEPROM is the more practical of the two.  It can be created in the

PLC itself and doesn’t require any additional outside equipment.  An EPROM is not as convenient

to create.  It must be created outside the PLC using an EPROM burner.  Because an EPROM is less

expensive than an EEPROM, if you need to reproduce multiple copies of a program to use on a

large number of identical controls, it may be cost effective to use EPROMs, especially if you

already have an EPROM burner.
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Procedure for Creating an EPROM

1. Install an EEPROM in the PROM socket of the PLC you will use to develop the application

program.

2. Develop and debug the program in RAM memory, then write it to the EEPROM.

3. Remove the EEPROM  from the PLC and install it in the EPROM burner as a master to make

one or more EPROMs.

4. Install the blank EPROM in the EPROM burner and copy the program on the EEPROM to the

blank EPROM.

5. Install the EPROM in the PLC’s PROM socket, then copy its contents  into RAM memory.

The EPROM then serves as an on-board backup to RAM memory.

Note: Your CPU can be configured to load the application program stored in the PROM device

automatically into RAM memory when the CPU is powered-up.  See “Running Without a

Memory Backup Battery” in Chapter 6 for details.

Caution

If PROM is configured (on the CPU configuration screen) as the power-up

program source and a PROM device is not present in the PROM socket, or a

blank PROM is in the socket, on a power-up cycle, a blank program will be

copied into the CPU’s RAM memory and the program in RAM memory will

be lost.  Always keep a backup copy of your current program files in case of

an emergency.

EEPROM and EPROM devices, listed in the following table, are available from GE Fanuc.

Table 5-2.  EPROM and EEPROM Catalog Numbers

Catalog Number Description

GE Fanuc

Part Number

     Third Party Source

Vendor   Part Number

IC693ACC305 (Qty 4)  28C256 EEPROM, 350ns 44A725999-000 XICOR  X28C256P
XICOR X28C256P25
XICOR X28HC256P-15

IC693ACC306 (Qty 4)  32Kx8 UV EPROM, 150ns 44A723379-000 NEC       PD27C256AD-15
Atmel     AT27C256-15DC1
Toshiba  TC57256AD-15
Hitachi  HN27C256AG-15
AMD      AM27C256-150DC
Intel       TD27C256A-1

Flash Memory

The Model 340, 341 (later versions), 350, 351, 352, 360, 363, 364, and 374 CPUs have Flash

memory for user program storage.  (Note that versions of the Model 341 CPU prior to firmware

release 4.61 had EEPROM memory.)  The Read/Write/Verify process for user programs is the

same for Flash memory as it is for EEPROM operations.  Flash memory operations (Read, Write,

or Verify) are accessed from the Program Utilities Function menu or from another Program

Utilities screen in the Logicmaster 90-30/20/Micro programming software.
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Series 90-30 CPU Capacities

The following table describes the maximum capacities and operating features for the Series 90-30

PLC CPU models.  For State Logic CPUs, see “System Specifications for Series 90-30 State Logic

CPUs” in Chapter 9.

Table 5-3.  Series 90-30 CPU Capacities

CPU

Model

Speed,

(MHz) Processor

Input

Points

Output

Points

Register

Memory

User Program

Memory

(Maximum)

Floating

Point

Math

CPU311 10 80188 160 1 160 1 1K (Bytes) 6K (Bytes) no

CPU313 10 80188 160 1 160 1 2K (Bytes) 12K (Bytes) no

CPU323 10 80188 320 2 320 2 2K (Bytes) 12K (Bytes) no

CPU331 10 80188 512 512 4K (Bytes) 16K (Bytes) no

CPU340 20 80C188XL 512 512 19.9K (Bytes) 32K (Bytes) no

CPU341 20 80C188XL 512 512 19.9K (Bytes) 80K (Bytes) no

CPU350 25 80386EX 2048 2048 19.9K (Bytes) 32K (Bytes) yes

CPU351 25 80386EX 2048 2048 Note 3 Note 4 yes

CPU352 25 80386EX 2048 2048 Note 3 Note 4 yes5

CPU360 25 80386EX 2048 2048 Note 3 Note 4 yes

CPU363 25 80386EX 2048 2048 Note 3 Note 4 yes

CPU364 25 80386EX 2048 2048 Note 3 Note 4 yes

CPU374 133 586 2048 2048 Note 3 Note 4 yes5

1
Maximum of 160 combined I + O points.

2 Maximum of 320 combined I + O points.

3 Configurable from 128 to 32,640 words, in 128 word increments.

4 Depends on assigned values for configurable word memory (%R, %AQ, %AI).  Maximum is 240K Bytes.

5 CPU352 and CPU374 have hardware-based floating point math.  Other CPUs have firmware-based floating point math.

User Memory Addresses (References)

Data in the Series 90-30 PLC programs is referenced by its memory address. A reference indicates

the way that data is stored in the PLC. A reference specifies both a memory type and a precise

location (number) within that memory type. For example:

%I00001 specifies address 1 in input memory.

%R00256 specifies address 256 in register memory.

Difference Between a Memory Address and a Nickname

The % symbol is used to distinguish memory addresses from nicknames.  For example, %I17 (or
%I000017) is a memory address.  The similar term, I17 (it has no % sign), is viewed by the PLC as
a nickname and could be used with most memory addresses.  For example, if you had a motor in
your plant called “Infeed No. 17,”  and it was  commonly referred to as ”I17” by the people in your
plant,  you might wish to use I17 as the nickname for the  output coil (%Q11) that turns on that
motor.  You are allowed to do so because the PLC can distinguish between the nickname, I17 (your
nickname for memory address %Q11), and memory address %I17.
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User Memory Reference Types

The user references referred to in the following tables are explained in the Series 90-30 PLC CPU

Instruction Set Reference Manual, GFK-0467.

Table 5-4.  Range and Size of User References for CPU Models 311-341

Reference (Memory) Type Model 311/313/323 Model 331/340/341

Reference Range Size Reference Range Size

User program logic Not applicable 6K bytes Not applicable CPU331:  16K bytes
CPU340:  32K bytes
CPU341:  80K bytes

Discrete inputs %I0001 – %I0320* 512 bits %I0001 – %I0512 512 bits

Discrete outputs %Q0001 – %Q0320* 512 bits %Q0001 – %Q0512 512 bits

Discrete globals %G0001 – %G1280 1280 bits %G0001 – %G1280 1280 bits

Internal coils %M0001 – %M1024 1024 bits %M0001 – %M1024 1024 Bits

Temporary coils %T0001 – %T0256 256 bits %T0001 – %T0256 256 bits

System status references %S0001 – %S0032 32 bits %S0001 – %S0032 32 bits

%SA001 – %SA032 32 bits %SA0001 – %SA0032 32 bits

%SB001 – %SB032 32 bits %SB0001 – %SB0032 32 bits

%SC001 – %SC032 32 bits %SC0001 – %SC0032 32 bits

System register references %R0001 – %R0512 (311) 512 words %R0001 – %R2048 2K words (331)

%R0001 – %R1024 (313) 1024 words %R0001 – %R9999 9999 words (340/341)

Analog inputs %AI001 – %AI064 64 words %AI0001 – %AI0128 128 words (331)

%AI0001 – %AI1024 1024 words (340/341)

Analog outputs %AQ001 – %AQ032 32 words %AQ001 – %AQ064 64 words (331)

%AQ001 – %AQ256 256 words (340/341)

System registers** %SR001 – %SR016 16 words %SR001 – %SR016 16 words

 * 160 physical I/O maximum with 16 point modules installed; 320 maximum with 32 point modules installed.

** May be viewed only with a Hand-Held Programmer (see the Hand-Held Programmer User’s Manual, GFK-0402) ; may not be

referenced in a user’s logic program.
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Table 5-5.  Range and Size of User References for CPU Models 350 through 374

Reference Type Model 350/351/352/360/363/364/374 CPU

Reference Range Size

Maximum User memory* Not applicable 240K Bytes, configurable
(CPU350:  32K Bytes, fixed)

Discrete inputs %I0001 – %I2048 2048 bits

Discrete outputs %Q0001 – %Q2048 2048 bits

Discrete  globals %G0001 – %G1280 1280 bits

Internal coils %M0001 – %M4096 4096 bits

Temporary coils %T0001 – %T0256 256 bits

System status references %S0001 – %S0032 32 bits

%SA001 – %SA032 32 bits

%SB001 – %SB032 32 bits

%SC001 – %SC032 32 bits

System register references %R0001 – %R32640* 128 – 32,640 words, configurable.
 (CPU350:  9999 words,  fixed,)

Analog inputs %AI001– %AI32640* 128 – 32,640 words, configurable.
 (CPU350:  2048 words, fixed)

Analog outputs %AQ001–%AQ32640* 128 – 32,640 words, configurable.
 (CPU350:  512 words, fixed)

System registers** %SR001 – %SR028 28 words

* Depends on user-defined value(s) of configurable memory.

** May be viewed only with a Hand-Held Programmer (see the Hand-Held Programmer User’s

Manual, GFK-0402) ; may not be referenced in a user’s logic program.

Application Program Compatibility

Programs that have been developed on Series 90-30 CPUs  311-341 will automatically be

translated by the programming software when used on CPUs 350-374.  Programs created or

translated for CPUs 350-374 will automatically be translated when used with CPUs 311-341;

however, be aware that some CPUs support features, such as floating-point math or larger memory

sizes, that are not supported by other CPUs.  In those cases, attempting to load a program to a CPU

not supporting one or more of the programmed or configured features will result in an error.

However, in some cases it may be possible to edit the program and configuration to make them

compatible with the targeted CPU.

CPU Time-of-Day (TOD) Clock Accuracy

The accuracy of the Series 90-30 time-of-day clock is ?9 seconds per day across the rated

operating temperature range of 0-60°C.  The accuracy is relatively stable at any fixed temperature.

For applications that require greater accuracy, the following suggestions are furnished:

 For an installation where the temperature of the CPU is stable, measure the amount of time

drift for a 24 hour period, then program a “correction” factor into the ladder program to add or

subtract seconds periodically to keep the CPU time accurate.  The instruction to use in this

case is Service Request #7, “Change/Read Time-of-Day Clock.”  At the appropriate time, a
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Service Request would read the TOD clock, an ADD instruction would add the correction

value to it, and another Service Request would write the new value to the TOD clock.  A

possible drawback to this method is that if you replace your CPU you will have to determine a

new correction factor.  Also, this method is affected by temperature changes, so its success is

based on holding the CPU’s ambient temperature stable.

 If more accuracy is needed, the PLC could be interfaced to a third party solution such as a

radio link or Global Positioning System (GPS) satellite system.

Breakfree SNP Protocol

Breakfree SNP became the default protocol on all serial ports on the Series 90-30 CPUs, starting

with Firmware Release 9.00 for CPUs 350–364, and Firmware Release 8.20 for CPUs 311–341.

The breakfree feature makes the protocol compatible with a wider variety of modems.  This feature

is compatible with existing SNP master units such as computers running PLC programming

software, or PCM modules.  In a few applications, primarily where a combination of multi-drop

SNP communications and very short PLC sweep times are used, users may desire, for performance

reasons, to disable breakfree SNP.  Breakfree SNP can be disabled and re-enabled via

Communications Request instructions.  The Series 90 PLC Serial Communications User’s Manual,

GFK-0582 documents these Communications Request instructions.

350–374 CPUs

The 350–374 group of CPUs was developed to meet the needs of customers requiring increased

memory size, faster processing speed, and additional features not available on the 311–341 CPUs.

Compatibility With Hand-Held Programmer (HHP) and Memory Card

 The user program in CPUs 350—374 cannot be viewed or edited with the Series 90-30 Hand-

Held Programmer (IC693PRG300).  You must use one of the GE Fanuc programming

software packages to create or edit CPU 350—-374 user programs.

 The Series 90 Memory Card (used on the Hand-Held Programmer) is not supported by CPUs

350—374.

 The only operations supported by the HHP’s PROGRAM mode are writing to and reading from

the CPU’s flash memory.

 Although the HHP’s CONFIG mode can be used to perform basic configuration of these

CPUs, it cannot handle specialized parameters such as those pertaining to the embedded

Ethernet Interface in the CPU364/374.

 The HHP can be used to change the Time-of-Day Clock unless the Mem Protect configuration

parameter is set to Enabled and the keylock switch is in the ON (Protect) position.

 The HHP can be used to edit data values in %R registers.

 The HHP can be used to invoke or clear overrides on CPUs 350—364

 The CPU374 does not support the HHP.
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350–374 CPU Advanced Features

Advanced

features of

350 – 374

CPUs

Feature CPU350 CPU351 CPU352 CPU360 CPU363 CPU364 CPU374

Memory 32K
fixed

240K1

Configurable
240K1

Configurable
240K1

Configurable
240K1

Configurable
240K1

Configurable
240K1

Configurable

Serial Ports 1 3 3 1 3 1 1

Floating-
Point Math

Yes1

(Firmware)
Yes1

(Firmware)
Yes
(Hardware)

Yes1

(Firmware)
Yes1

(Firmware)
Yes1

(Firmware)
Yes1

(Hardware)

Flash
Memory

Yes Yes Yes Yes Yes Yes Yes

Key Switch Yes Yes Yes Yes Yes Yes Yes

Sequential
Event
Recorder

Yes1 Yes1 Yes1 Yes1 Yes1 Yes1 Yes1

Embedded
Ethernet
Interface

No No No No No Yes1 Yes1

1 Denotes features supported in CPU firmware release 9.0 and later.

Details of 350 – 374 CPU Advanced Features

Upgrading Older CPUs

Older versions of the CPU firmware do not support some of the features in the table above (see

table footnote).  These features may be added to older 350 – 360 CPUs by upgrading them to CPU

firmware version 9.0 or later.  (The 363 and 364 CPUs were equipped with firmware version 9.0

when released as new products.)  No hardware changes are required for this upgrade.   For more

information on the subject of upgrading, see the heading “CPU Firmware Upgrades” earlier in this

chapter.

Memory/Configurable Memory

Starting with CPU firmware version 9.0, the 351–374 CPUs have 240K of user-configurable

memory.  The CPU350 has 32K of fixed memory.  The configurable memory feature lets you

specify the amount of %R, %AI, and %AQ word memory.  Discrete memory (%I, %Q, %M, etc.)

sizes are not configurable.  Word memory can be configured from 128 to 32,640 words in 128

word increments, which gives 255 possible sizes.  The amount of memory available for a user

program depends on how much is configured for word memory.

Note: Configurable Memory has limited support in Logicmaster Version 9.02
and later (limited to 16K %R words, 8K %AI words, and 8K %AQ
words), and full support in Control (Version 2.2 and later), VersaPro (all
versions), and CIMPLICITY Machine Edition Logic Developer-PLC
(all versions).
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Additional Serial Ports (CPU351, CPU352, CPU363)

Although all Series 90-30 CPUs have a serial port that is accessed through the connector on the

power supply, the CPU351, CPU352, and CPU363 each have two additional serial ports.  The

connectors for these additional serial ports are mounted on the front of each CPU.  These two built-

in serial ports eliminate the need for the CPU to access serial ports across the PLC backplane,

resulting in better system performance.  These two ports support the SNP/SNP-X master and slave

protocols (see “Breakfree SNP Protocol” on page 5-13.), RTU slave protocol (in Firmware Version

8.0 and later), and the Serial I/O feature (in Firmware Version 8.0 and later) that lets you create a

custom serial output.  Instructions on how to use these ports can be found in the Series 90 PLC

Serial Communications User’s Manual, GFK-0582C or later.

Floating-Point Math

All Series 90-30 CPUs can work with integer numbers.  (The set of integer numbers consists of all

positive and negative whole numbers, including zero.)  The floating-point math feature enables a

CPU to work with decimal numbers in addition to integer numbers.  It also provides trigonometric,

logarithmic, exponential, and radian conversion functions. Floating-point math is also referred to as

“real number” math. The CPU352 and CPU374 have always had hardware-based floating-point

math capabilities due to the built-in math co-processor chip.  Starting with CPU firmware release

9.0, all of the other CPUs in the 350–364 CPU group were provided with firmware-based floating-

point math capability.  Although there is a speed difference between the hardware-based floating-

point math of the CPU352 and CPU374 and the firmware-based type, this will not be significant to

many users.  For applications where faster performance is important, the CPU352 and CPU374 are

the best choice.  The floating-point math instructions are explained in the Series 90-30 PLC CPU

Instruction Set Reference Manual, GFK-0467K or later.

Flash Memory

All of the 350–374 CPUs have built-in Flash memory, which serves two purposes:

 It provides non-volatile storage of the CPU firmware.

 It gives you the option of storing program, configuration, and register data in non-volatile

Flash memory.  Two ways of using this memory are:  (1) to store an on-board backup copy of

user memory (although we still recommend that you keep a separate backup copy of your

complete program folder), and (2) for running in a battery-less scheme.  For details, please see

Chapter 6.

Keyswitch

All 350 – 374 CPUs have a keyswitch; however, some versions of the CPU firmware do not

support all of the keyswitch features (see the section “Determining CPU Revision Levels” earlier in

this chapter).  These differences are described in this section.  Note that the keyswitches on some of

these CPUs are labeled ON/RUN and OFF/STOP and on others are just labeled ON and OFF.

Regardless of the labeling, all of these keyswitches work as described below:

 Flash Memory Protection:  This standard, hard-wired feature can be used to prevent Flash

memory from being changed by unauthorized people (people without a key). When the key

switch is in the ON position, Flash memory cannot be changed (written to).  This keyswitch

feature will always be in effect, regardless of how the next two configurable features are set.
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 Run/Stop (configurable):  This feature was introduced in CPU firmware release 7.0.  It is, by

default, disabled.  It is not functional unless the R/S Switch: parameter on the CPU

configuration screen is set to Enabled.  This feature, when enabled, lets you stop the PLC by

turning the key switch to OFF, or start the PLC running by turning the key switch to ON (if

there are no faults).

If the PLC has a non-fatal fault, turning the key switch from OFF to ON will cause the RUN

light on the power supply to flash for 5 seconds.  If you again turn the key switch OFF, then

ON during the 5 seconds, the fault will clear and the PLC will go into run mode (and the RUN

light will stay ON).

If the PLC has a fatal fault, you will not be able to use the keyswitch to either clear the fault

or put the PLC into run mode.  You will have to correct the cause of the fault before being able

to resume operation.

 RAM Memory and Override Protection (configurable):   This feature was introduced in

CPU firmware release 8.0.  This feature is, by default, disabled.  It is not functional unless the

Mem Protect: parameter on the CPU configuration screen is set to Enabled.  If this feature is

enabled and the keyswitch is ON, (1) user RAM memory cannot be changed (2) discrete points

cannot be overridden, and (3) the TOD clock cannot be changed with the Hand Held

Programmer (however, the TOD clock can still be changed using programming software).

Protect your keys.   Each new 350–374 CPU is supplied with a pair of keys for the key switch.  If

you use one or more of the key switch protection features described above, we recommend you

carefully guard your keys.  If they are lost, misplaced, or stolen, you may be locked out from

working on your PLC, and unauthorized persons may have access to it.  Replacement keys can be

purchased under part number 44A736756-G01.  This kit contains three sets of CPU keys.  All 350–

374 CPUs use the same key.

Of course, you can choose to not use any of the keyswitch protection features, in which case you

can leave the keyswitch set to the OFF position, and leave the two configurable keyswitch features

set at their default (disabled) settings.  Then, you will not need to use a key to access the PLC.

Sequential Event Recorder (SER) Instruction

This functional instruction (programmed in ladder logic) was introduced in CPU firmware release

9.0 and is available in all of the 350 – 374 CPUs that have this firmware.  The purpose of the SER

is to provide a dynamic troubleshooting and debugging tool.   In effect, it takes ”snapshots” of the

on/off status of groups of discrete points that you specify.  You also specify how many of these

snapshots to take, when and how often they will be taken, and where in memory they will be

stored.  The stored snapshots can be analyzed to see the time relationship of the bits sampled.

Please see the Series 90-30 PLC CPU Instruction Set Reference Manual, GFK-0467K or later for

details on using this instruction.  Some feature highlights:

 An SER function block collects up to 32 contiguous or non-contiguous bits per sample.

 Each SER function block can capture up to 1024 samples.

 If the SER is embedded in a periodic subroutine, sampling rate is determined by the periodic

subroutine execution rate.

 Only the trigger sample is time stamped.  The trigger sample can be time-stamped in BCD

(maximum resolution of 1 s) or POSIX format (maximum resolution of 10ms).  The time
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stamp is only placed once at the trigger point.  The SER does not support more than one time

stamp per recording.

 The SER can be configured for pre-, mid-, or post-trigger modes.

Embedded Ethernet Interface (CPU364 and CPU374)

The CPU364 and CPU374 consist of a CPU and an Ethernet Interface combined in one module.

These modules offer Ethernet capabilities formerly available only with the separate

IC693CMM321  Ethernet module.  The CPU364 and CPU374 offer several advantages compared

to using a separate CPU and Ethernet module:

 It only occupies one slot in the PLC baseplate compared to the two slots required by separate

CPU and Ethernet modules.

 The CPU374 has two 10/100 BASE-T/TX ports connected to an embedded network switch.

 The IC693CMM321 Ethernet module requires an external transceiver.  The CPU364 does not

require one since it has this functionality built-in.  To use this internal transceiver, connect to

the 10BASE-T port.  However, if you choose, you may use an external transceiver by

connecting to the CPU364’s AAUI port, which bypasses the internal transceiver (see

Appendix J for GE Fanuc transceiver information).

 The CPU374 does not require an external transceiver for either of its 10/100 BASE T/TX

ports.

 Because they both reside in the CPU module, the CPU and Ethernet Interface can

communicate without using the PLC backplane.  This provides faster communications speed

compared to using separate CPU and Ethernet modules, which have to use the slower path

across the PLC backplane.

 Beginning with Firmware Release 9.1, the Ethernet Global Data (EGD) and configurable

Name Resolution features were added to the CPU364.  The CPU374 supports EGD, but not

Name Resolution. These features are not supported by the IC693CMM321 Ethernet module.

Logicmaster software does not support these features.  They are supported only in Control,

Version 2.2 or later, all versions of VersaPro software, and CIMPLICITY Machine Edition

software Logic Developer-PLC.  For details about these features, please see publication GFK-

1541A or later, TCP/IP Ethernet Communications for the Series 90 PLC User’s Manual.
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Hardware Features of the 350–364 CPUs

CPU350 and CPU360 Hardware Features

These two modules look identical except for labeling.

 These modules feature an LED light, labeled “PS Port” that indicates serial port activity

through the serial connector on the PLC power supply.  Typically, this LED will flash while

data is being transferred through the port, and will stay off when the port is inactive.

 These modules also have the keyswitch, described earlier in this chapter, that is standard on the

350–364 CPUs.

CPU Firmware Upgrade

The CPU firmware, which is stored in Flash memory, is loaded through the serial port connector on

the PLC Power Supply.

CPU 350

PORT

ON

OFF

PS
PORT

ON

OFF

PS

CPU 360
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CPU351, CPU352, and CPU363 Hardware Features

These three modules are similar in features and functionality.  The CPU351 and CPU352 look

identical except for labeling.  The CPU363 has the same features as the other two, but the

orientation of its Port 1 and Port 2 connectors is reversed from those of the CPU351 and CPU352,

and its LED indicator lights, key switch, and shield ground connector are in different locations.

(The shield ground connector is on the front panel of the CPU363, labeled “FRAME,” but is

located on the bottom of the CPU351 and CPU352 modules.)

CPU 351
SNP

P1

P2

ON/RUN

OFF/

RS-232

PORT 1

RS-485

PORT 2

STOP

PIN 1

CPU 363

PORT

ON

OFF

PS

RS-232
PORT 1

RS-485
PORT 2

P1

P2

FRAME

PIN 1

PIN 1

Shield Ground
Connector

Figure 5-4.  CPUs 351, 352, and 363

CPU Firmware Upgrade

The CPU firmware, which is stored in Flash memory, is loaded through the Port 1 connector on

these modules’ faceplate using Loader software supplied with the firmware upgrade kit.  The

IC693CBL316 cable can be used for this purpose (see Chapter 10 for data sheet on this cable).

Keyswitch

This is a standard CPU keyswitch, discussed earlier in this chapter.
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Shield Ground Connection Tab

This tab is located on the bottom of the CPU351 and 352 modules and on the front of the CPU363

module.  It is used to make the module’s shield ground connection.  A wire with the applicable

terminal ends is supplied with the module for this purpose.  Please see the section ”Module Shield

Grounding” in Chapter 2 (“Installation”) for details.

Serial Ports

The 351, 352, and 363 CPUs have three serial ports.  One is accessed through a connector on the

PLC power supply (standard serial port found on all Series 90-30 CPUs), and the connectors for the

other two are on the modules’ front panel, labeled Port 1 and Port 2.

The CPU351, 352, and 363 serial ports are configurable using the programming software

configuration function.  Each port can also be configured using a COMM_REQ.   For details about

using these ports and about the COMM_REQ instruction, please see publication GFK-0582, Series

90 PLC Serial Communications User’s Manual.

Serial Port Front Panel Connectors

 Port 1, the top port is RS-232 compatible.  This port has a 6-pin RJ-11 connector.  This

connector has female contacts and is similar to modular jacks commonly used for telephones

and modems.  The IC693CBL316 can be used to access this port, providing a direct connection

to an RS-232 device without the need for a converter.  See Chapter 10 for a datasheet on this

cable.

 Port 2, the bottom port is RS-485 compatible.  Access to Port 2 is through a 15-pin D

connector that has  female contacts.

Serial Port Status LEDs

The CPU351 and CPU352 have three LEDs that indicate the status of serial port activity on the

CPU.

 The SNP LED on the CPU351 and CPU352 is called PS Port on the CPU363.  This refers to

the port that uses the serial connector on the PLC’s power supply.  This LED flashes when data

is being transferred through the port.  It remains off when the port is inactive.

 The P1 LED will flash when data is being transferred through Port 1, the RS-232 port.  It

remains off when the port is inactive.

 The P2 LED will flash when data is being transferred through Port 2, the RS-485 port.  It

remains off when the port is inactive.

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 1112 of 1433



GFK-0356Q Chapter 5  CPUs 5-21

5 

Protocols Supported

Starting with Firmware Release 9.00, breakfree SNP became the default protocol on the three

Serial Ports on these modules.  See “Breakfree SNP Protocol” on page 5-13 for details.

SNP Port (Through Power Supply Connector)

 SNP slave

 SNP-X slave

Port 1 and Port 2 (Through Module’s Front Panel Connectors)

 SNP master and slave

 SNP-X master and slave

 RTU slave (starting with Firmware Release 8.0)

 Serial I/O - Limited functionality (write only) starting with Firmware Release 8.0, will have

full functionality (read and write) starting with Firmware Release 10.0.  Used with autodialer

feature to call a pager.  To use this feature, configure protocol as Custom.  See GFK-0582,

Series 90 PLC Serial Communications User’s Manual for details.
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Pin Assignments for CPU351, CPU352, and CPU363 Serial Ports 1 & 2

The following two tables describe the pin assignments for each of the two front panel serial ports

on the CPU351, CPU352, and CPU363.

Table 5-6.  Port 1 (RS-232)

Pin

Number

Signal

Name Description

1 CTS Clear To Send

2 TXD Transmit Data

3 0V Signal Ground

4 0V Signal Ground

5 RXD Receive Data

6 RTS Request to Send

Table 5-7.  Port 2 (RS-485)

Pin

Number

Signal

Name Description

1 Shield Cable Shield

2 NC No Connection

3 NC No Connection

4 NC No Connection

5 +5VDC Logic Power *

6 RTS(A) Differential Request to Send

7 SG Signal Ground

8 CTS(B‘) Differential Clear To Send

9 RT Resistor Termination

10 RD(A‘) Differential Receive Data

11 RD(B‘) Differential Receive Data

12 SD(A) Differential Send Data

13 SD(B) Differential Send Data

14 RTS(B’) Differential Request To Send

15 CTS(A’) Differential Clear To Send

* Note that Pin 5 provides Isolated +5 VDC power (100 mA maximum) for

powering external options.
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CPU364 Hardware Features

This module has four LED indicator lights, an Ethernet Restart pushbutton, a standard CPU

keyswitch, three port connectors, and a shield ground connection tab (labeled “FRAME”).

CPU 364

PS
PORT

RS-232
PORT 1

AAUI

EOK

LAN

FRAME

STAT

ETHERNET
RESTART

10BASE T

ON

OFF

PIN 1

LED Indicators

There are four LED Indicators.  Three relate to the Ethernet interface:  EOK, LAN, and STAT.

These can be ON, OFF, FLASHING slow, or FLASHING fast in several different combinations.

The full functionality of these LEDs is detailed in GFK-1541, TCP/IP Ethernet Communications

for the Series 90 PLC User’s Manual.

The fourth LED, PS PORT, is for the CPU’s serial port and is not related to the Ethernet interface.

This LED will flash while data is being transferred through the SNP serial port connector on the

PLC power supply, and will stay off when the port is inactive.  (On some early production 364

CPUs, this LED is labeled “SNP.”)  All Series 90-30 CPUs have this standard serial port.

Ethernet Restart Pushbutton

This pushbutton performs four functions:  LED test, Restart, Restart and enter Software Load state,

and Restart and enter Maintenance state.  These are detailed in GFK-1541, TCP/IP Ethernet

Communications for the Series 90 PLC User’s Manual.
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Keyswitch

This is a standard CPU keyswitch, discussed earlier in this chapter.

Front Panel Connectors

The full functionality of these ports is detailed in GFK-1541, TCP/IP Ethernet Communications for

the Series 90 PLC User’s Manual.

 Port 1, RS-232 - This connector is used for two purposes: (1) To connect a terminal or

terminal emulator to access the Station Manager software on the Ethernet Interface.  (2) To

connect to a Personal Computer that will be used to update the Ethernet Interface firmware

(the CPU firmware is updated separately through the connector on the power supply).  This

RJ-11 connector has the same pinout as Port 1 of the CPUs 351, 352, and 353, shown in Table

5-5.  The IC693CBL316 cable can be used to access this port.  See Chapter 10 for a data sheet

on this cable.

 AAUI port - This 14-pin AAUI port connects via a user-supplied IEEE 802.3 transceiver

cable to an external Ethernet-compatible transceiver such as the GE Fanuc catalog number

IC649AEA102 (for 10Base T) or IC649AEA103 (for 10Base 2).  See Appendix J for details on

these transceivers.

 10Base T port - This 8-pin, RJ-45 port provides a direct connection to a 10Base T (twisted

pair) Ethernet network without the need for an external transceiver.

Shield Ground Connection Tab

This tab is used to make the module’s shield ground connection.  A wire with the applicable

terminal ends is supplied with the module for this purpose.  Please see the section “CPU363 and

364 Shield Grounding” in Chapter 2 (“Installation”) for details.

Firmware Upgrade

 The CPU firmware, which is stored in Flash memory, is loaded through the serial port

connector on the PLC Power Supply using a personal computer that has been equipped with

the loader and CPU firmware software.

 The Ethernet Interface firmware, stored in Flash memory, is loaded through the module’s front

panel Port 1 connector using a personal computer that has been equipped with the loader and

Ethernet firmware software.  Cable IC693CBL316 is required (see Chapter 10 for details on

this cable).
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CPU374 Hardware Features

This module has eight LED indicators, an Ethernet Restart pushbutton, a standard CPU keyswitch,

three port connectors, and a shield ground connection tab (labeled “FRAME”).

CPU 374

PS
PORT

MGR
STATION

FRAME

EOK

LAN

STAT

ETHERNET
RESTART

ON

OFF

PIN 1

1
0
/ 1

0
0
 E

T
H

E
R

N
E

T

LINK/ACT

100Mbps
1
0
/1

0
0
 E

T
H

E
R

N
E

T

LINK/ACT

100Mbps

PORT 1

PORT 2

LED Indicators

There are four LED Indicators.  Three relate to the Ethernet interface:  EOK, LAN, and STAT.

These can be ON, OFF, FLASHING slow, or FLASHING fast in several different combinations.

The full functionality of these LEDs is detailed in GFK-1541, TCP/IP Ethernet Communications

for the Series 90 PLC User’s Manual.

The fourth LED, PS PORT, is for the CPU’s serial port and is not related to the Ethernet interface.

This LED will flash while data is being transferred through the SNP serial port connector on the

PLC power supply, and will stay off when the port is inactive.  All Series 90-30 CPUs have this

standard serial port.

Ethernet Restart Pushbutton

This pushbutton performs four functions:  LED test, Restart, Restart and enter Software Load state,

and Restart and enter Maintenance state.  These are detailed in GFK-1541, TCP/IP Ethernet

Communications for the Series 90 PLC User’s Manual.
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Keyswitch

This is a standard CPU keyswitch, discussed on page 3-15.

Front Panel Connectors

The full functionality of these ports is detailed in GFK-1541, TCP/IP Ethernet Communications for

the Series 90 PLC User’s Manual.

 Station Mgr - This connector is used to connect a terminal or terminal emulator to access the

Station Manager software on the Ethernet Interface.  This RJ-11 connector has the same pinout

as Port 1 of the CPUs 351, 352, 353, and 364 shown in Table 5-5.  The IC693CBL316 cable

can be used to access this port.  See Chapter 10 for a data sheet on this cable.

 10/100 Ethernet (Port 1 and Port 2) – these two 8-pin, RJ-45 ports provide a direct

connection to an Ethernet network via an embedded network switch.

The two Ethernet ports are 10-BASE-T/100-BASE-Tx Autonegotiating Full-Duplex ports,

which provide direct connection to one or two 10-BASE-T/100-BASE-TX cat 5 (twisted pair)

Ethernet LAN cables.  Cables may be shielded or unshielded, and direct or cross-over.  Please

note that the ports are connected to an embedded switch.  There is not a separate IP address for

each port.

The LINK/ACT LED on each port goes on when a network link is established and blinks when

data is being transferred through the port.  The 100Mbps LED goes on if the network link has

been established at 100 MBPS and goes off if the network link has been established at

10Mbps.

Shield Ground Connection Tab

This tab is used to make the module’s shield ground connection.  A wire with the applicable

terminal ends is supplied with the module for this purpose.  Please see the section “CPU363, 364,

and 374 Shield Grounding” in Chapter 2 (“Installation”) for details.

Firmware Upgrade

 The CPU and Ethernet Interface firmware, which is stored in Flash memory, is loaded through

the serial port connector on the PLC Power Supply using a personal computer that has been

equipped with the loader and CPU firmware software.
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CPU Data Sheets

This section provides data sheets describing each of the Series 90-30 CPU modules.  For

information on the State Logic CPUs, see Chapter 9, “State Logic Products.”

CPU Model List

 IC693CPU311 5-slot baseplate with embedded CPU, 1K Byte Register Memory

 IC693CPU313 5-slot baseplate with embedded CPU, 2K Bytes Register Memory

 IC693CPU323 10-slot baseplate with embedded CPU

 IC693CPU331 CPU module, 10 MHz

 IC693CPU340 CPU module, 20 MHz, 32K Bytes User Program Memory

 IC693CPU341 CPU module, 20 MHz, 80K Bytes User Program Memory

 IC693CPU350 CPU module, 25 MHz

 IC693CPU351 CPU module, 25 MHz, with two extra serial ports

 IC693CPU352 CPU module, 25 MHz, math coprocessor, two extra serial ports

 IC693CPU360 CPU module, 25 MHz

 IC693CPU363 CPU module, 25 MHz, with two extra serial ports

 IC693CPU364 CPU module, 25 MHz, with Ethernet interface

 IC693CPU374 CPU module, 133 MHz, 240K bytes User Program Memory with

                                    Ethernet communications
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CPU311                         Catalog Number IC693CPU311

POWER 1 2 3 4 5

1

BASE 5-SLOT

USER PROGRAM

PROGRAMMABLE
CONTROLLER

SYSTEM
PROM

PROGRAM
PROM

CAUTION

SUPPLY

AND REGISTER
VALUES MAY BE
LOST IF POWER

SUPPLY IS
REMOVED FOR
LONGER THAN

i HOUR

WITH CPU

CPU Type 5-slot baseplate with embedded CPU

Total Baseplates per System 1

Load Required from Power Supply 410 milliamps from +5 VDC supply

Processor Speed 10 MegaHertz

Processor Type 80188

Operating Temperature 0 to 60 degrees C (32 to 140 degrees F) ambient

Typical Scan Rate 18 milliseconds per 1K of logic (boolean contacts)

User Program Memory (maximum) 6K Bytes

Discrete Input Points - %I 160 (maximum - combined inputs + outputs)

Discrete Output Points - %Q 160 (maximum - combined outputs + inputs)

Discrete Global Memory - %G 1280 bits

Internal Coils - %M 1024 bits

Output (Temporary) Coils - %T 256 bits

System Status References - %S 128 bits (%S, %SA, %SB, %SC - 32 bits each)

Register Memory - %R 512 words

Analog Inputs - %AI 64 words

Analog Outputs - %AQ 32 words

System Registers (for reference table viewing

only; cannot be referenced in user logic program)

16 words (%SR)

Timers/Counters 170

Shift Registers yes

Built-in Serial Ports 1 (uses connector on PLC power supply).  Supports SNP slave
and SNP-X slave protocols.

Communications LAN - Supports multidrop.  Also supports Ethernet, FIP,
Profibus, GBC, GCM, GCM+ option modules.

Override no

Battery Backed Clock no

Interrupts no

Type of Memory Storage RAM and optional EPROM or EEPROM

PCM/CCM Compatibility no
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CPU313                         Catalog Number IC693CPU313

POWER 1 2 3 4 5

1

BASE 5-SLOT

USER PROGRAM

PROGRAMMABLE
CONTROLLER

SYSTEM
PROM

PROGRAM
PROM

CAUTION

SUPPLY

AND REGISTER
VALUES MAY BE
LOST IF POWER

SUPPLY IS
REMOVED FOR
LONGER THAN

i HOUR

WITH CPU

CPU Type 5-slot baseplate with embedded CPU

Total Baseplates per System 1

Load Required from Power Supply 430 milliamps from +5 VDC supply

Processor Speed 10 MegaHertz

Processor Type 80188

Operating Temperature 0 to 60 degrees C (32 to 140 degrees F) ambient

Typical Scan Rate 0.6 milliseconds per 1K of logic (boolean contacts)

User Program Memory (maximum) 12K Bytes (6K bytes prior to release 7)

Discrete Input Points - %I 160 (maximum - combined inputs + outputs)

Discrete Output Points - %Q 160 (maximum - combined outputs + inputs)

Discrete Global Memory - %G 1280 bits

Internal Coils - %M 1024 bits

Output (Temporary) Coils - %T 256 bits

System Status References - %S 128 bits (%S, %SA, %SB, %SC - 32 bits each)

Register Memory - %R 1024 words

Analog Inputs - %AI 64 words

Analog Outputs - %AQ 32 words

System Registers (for reference table viewing

only; cannot be referenced in user logic program)

16 words (%SR)

Timers/Counters 170

Shift Registers yes

Built-in Ports 1 (uses connector on PLC power supply).  Supports SNP slave
and SNP-X slave protocols.

Communications LAN - Supports multidrop.  Also supports Ethernet, FIP,
Profibus, GBC, GCM, GCM+ option modules.

Override no

Battery Backed Clock no

Interrupts no

Type of Memory Storage RAM and optional EPROM or EEPROM

PCM/CCM Compatibility no
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CPU323                         Catalog Number IC693CPU323

CPU Type 10-slot baseplate with embedded CPU

Total Baseplates per System 1

Load Required from Power Supply 430 milliamps from +5 VDC supply

Processor Speed 10 MegaHertz

Processor Type 80188

Operating Temperature 0 to 60 degrees C (32 to 140 degrees F) ambient

Typical Scan Rate 0.6 milliseconds per 1K of logic (boolean contacts)

User Program Memory (maximum) 12K Bytes (6K bytes prior to release 7)

Discrete Input Points - %I 320 (maximum - combined inputs + outputs)

Discrete Output Points - %Q 320 (maximum - combined outputs + inputs)

Discrete Global Memory - %G 1280 bits

Internal Coils - %M 1024 bits

Output (Temporary) Coils - %T 256 bits

System Status References - %S 128 bits (%S, %SA, %SB, %SC - 32 bits each)

Register Memory - %R 1024 words

Analog Inputs - %AI 64 words

Analog Outputs - %AQ 32 words

System Registers (for reference table viewing     

only; cannot be referenced in user logic
program)

16 words (%SR)

Timers/Counters 340

Shift Registers yes

Built-in Ports 1 (uses connector on PLC power supply).  Supports SNP slave
and SNP-X slave protocols.

Communications LAN - Supports multidrop.  Also supports Ethernet, FIP,
Profibus, GBC, GCM, GCM+ option modules.

Override no

Battery Backed Clock no

Interrupts no

Type of Memory Storage RAM and optional EPROM or EEPROM

PCM/CCM Compatibility no
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CPU331                         Catalog Number IC693CPU331

CPU Type Single slot CPU module

Total Baseplates per System 5 (1 CPU baseplate + 4 expansion and/or remote)

Load Required from Power Supply 350 milliamps from +5 VDC supply

Processor Speed 10 MegaHertz

Processor Type 80188

Operating Temperature 0 to 60 degrees C (32 to 140 degrees F) ambient

Typical Scan Rate 0.4 milliseconds per 1K of logic (boolean contacts)

User Program Memory (maximum) 16K Bytes

Discrete Input Points - %I 512

Discrete Output Points - %Q 512

Discrete Global Memory - %G 1280 bits

Internal Coils - %M 1024 bits

Output (Temporary) Coils - %T 256 bits

System Status References - %S 128 bits (%S, %SA, %SB, %SC - 32 bits each)

Register Memory - %R 2048 words

Analog Inputs - %AI 128 words

Analog Outputs - %AQ 64 words

System Registers (for reference table viewing

only; cannot be referenced in user logic program)

16 words (%SR)

Timers/Counters 680

Shift Registers yes

Built-in Ports 1 (uses connector on PLC power supply).  Supports
SNP/SNP-X slave protocols.  Requires CMM module
for SNP/SNP-X master, CCM, or RTU slave support;
PCM module for RTU master support.

Communications LAN - Supports multidrop.  Also supports Ethernet,
FIP, Profibus, GBC, GCM, GCM+ option modules.

Override yes

Battery Backed Clock yes

Interrupts no

Type of Memory Storage RAM and optional EPROM or EEPROM

PCM/CCM Compatibility Yes
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CPU340                         Catalog Number IC693CPU340

CPU Type Single slot CPU module

Total Baseplates per System 5 (1 CPU baseplate + 4 expansion and/or remote)

Load Required from Power Supply 490 milliamps from +5 VDC supply

Processor Speed 20 MegaHertz

Processor Type 80C188XL

Operating Temperature 0 to  60 degrees C (32 to 140 degrees F) ambient

Typical Scan Rate 0.3 milliseconds per 1K of logic (boolean contacts)

User Program Memory (maximum) 32K Bytes

Discrete Input Points - %I 512

Discrete Output Points - %Q 512

Discrete Global Memory - %G 1280 bits

Internal Coils - %M 1024 bits

Output (Temporary) Coils - %T 256 bits

System Status References - %S 128 bits (%S, %SA, %SB, %SC - 32 bits each)

Register Memory - %R 9999 words

Analog Inputs - %AI 1024 words

Analog Outputs - %AQ 256 words

System Registers (for reference table viewing

only; cannot be referenced in user logic program)

16 words (%SR)

Timers/Counters >2000

Shift Registers yes

Built-in Ports 1 (uses connector on PLC power supply).  Supports
SNP/SNP-X slave protocols.  Requires CMM module for
SNP/SNP-X master, CCM, or RTU slave support;  PCM
module for RTU master support.

Communications LAN - Supports multidrop.  Also supports Ethernet, FIP,
Profibus, GBC, GCM, GCM+ option modules.

Override yes

Battery Backed Clock yes

Interrupts yes

Type of Memory Storage RAM and optional Flash

PCM/CCM Compatibility yes

CPU340
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CPU341                         Catalog Number IC693CPU341

CPU Type Single slot CPU module

Total Baseplates per System 5 (1 CPU baseplate + 4 expansion and/or remote)

Load Required from Power Supply 490 milliamps from +5 VDC supply

Processor Speed 20 MegaHertz

Processor Type 80C188XL

Operating Temperature 0 to 60 degrees C (32 to 140 degrees F) ambient

Typical Scan Rate 0.3 milliseconds per 1K of logic (boolean contacts)

User Program Memory (maximum) 80K Bytes

Discrete Input Points - %I 512

Discrete Output Points - %Q 512

Discrete Global Memory - %G 1280 bits

Internal Coils - %M 1024 bits

Output (Temporary) Coils - %T 256 bits

System Status References - %S 128 bits (%S, %SA, %SB, %SC - 32 bits each)

Register Memory - %R 9999 words

Analog Inputs - %AI 1024 words

Analog Outputs - %AQ 256 words

System Registers (for reference table viewing

only; cannot be referenced in user logic program)

16 words (%SR)

Timers/Counters >2000

Shift Registers yes

Built-in Ports 1 (uses connector on PLC power supply).  Supports
SNP/SNP-X slave protocols.  Requires CMM module for
SNP/SNP-X master, CCM, or RTU slave support;  PCM
module for RTU master support.

Communications LAN - Supports multidrop.  Also supports Ethernet, FIP,
Profibus, GBC, GCM, GCM+ option modules.

Override yes

Battery Backed Clock yes

Interrupts yes

Type of Memory Storage RAM and optional EPROM or EEPROM for early
versions.  Starting with hardware version IC693CPU341-J
and firmware Release 4.61, only RAM and optional Flash
are supported.

PCM/CCM Compatibility yes

CPU341
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CPU350                         Catalog Number IC693CPU350

CPU Type Single slot CPU module

Total Baseplates per System 8 (CPU baseplate + 7 expansion and/or remote)

Load Required from Power Supply 670 milliamps from +5 VDC supply

Processor Speed 25 MegaHertz

Processor Type 80386EX

Operating Temperature 0 to 60 degrees C (32 to 140 degrees F) ambient

Typical Scan Rate 0.22 milliseconds per 1K of logic (boolean contacts)

User Program Memory (maximum) 32K Bytes (not configurable)

Discrete Input Points - %I 2,048

Discrete Output Points - %Q 2,048

Discrete Global Memory - %G 1,280 bits

Internal Coils - %M 4,096 bits

Output (Temporary) Coils - %T 256 bits

System Status References - %S 128 bits (%S, %SA, %SB, %SC - 32 bits each)

Register Memory - %R 9,999 words

Analog Inputs - %AI 2,048 words

Analog Outputs - %AQ 512 words

System Registers (for reference table viewing

only; cannot be referenced in user logic program)

28 words (%SR)

Timers/Counters >2,000

Shift Registers Yes

Built-in Serial Port 1 (uses connector on PLC power supply).  Supports
SNP/SNP-X slave protocols.  Requires CMM module for
SNP/SNP-X master, CCM, or RTU slave protocol
support; PCM module for RTU master support.

Communications LAN - Supports multidrop.  Also supports Ethernet, FIP,
Profibus, GBC, GCM, GCM+ option modules.

Override Yes

Battery Backed Clock Yes

Interrupts Supports the periodic subroutine feature

Type of Memory Storage RAM and Flash

PCM/CCM Compatibility Yes

Floating Point Math Support Yes.  Firmware-based in firmware releases 9.0 and later.

CPU 350

PORT

ON

OFF

PS
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CPU351                         Catalog Number IC693CPU351

CPU Type Single slot CPU module

Total Baseplates per System 8 (CPU baseplate + 7 expansion and/or remote)

Load Required from Power Supply 890 milliamps from +5 VDC supply

Processor Speed 25 MegaHertz

Processor Type 80386EX

Operating Temperature 0 to 60 degrees C (32 to 140 degrees F) ambient

Typical Scan Rate 0.22 milliseconds per 1K of logic (boolean contacts)

User Program Memory (maximum) Starting with firmware Release 9.0, 240K Bytes.  Note:
Actual size of available user program memory depends on the
amounts configured for the %R, %AI, and %AQ configurable
word memory types (see below).
For firmware prior to Release 9.0, fixed size is 80K bytes.

Discrete Input Points - %I 2,048

Discrete Output Points - %Q 2,048

Discrete Global Memory - %G 1,280 bits

Internal Coils - %M 4,096 bits

Output (Temporary) Coils - %T 256 bits

System Status References - %S 128 bits (%S, %SA, %SB, %SC - 32 bits each)

Register Memory - %R Starting with firmware Release 9.0, configurable in 128 word
increments from 128 to 16,384 word with Logicmaster and
from 128 to 32,640 words with Control version 2.2.   For
firmware prior to Release 9.0, fixed size is 9,999 words.

Analog Inputs - %AI Starting with firmware Release 9.0, configurable in 128 word
increments from 128 to 16,384 word with Logicmaster and
from 128 to 32,640 words with Control version 2.2.   For
firmware prior to Release 9.0, fixed size is 9,999 words.

Analog Outputs - %AQ Starting with firmware Release 9.0, configurable in 128 word
increments from 128 to 16,384 word with Logicmaster and
from 128 to 32,640 words with Control version 2.2.   For
firmware prior to Release 9.0, fixed size is 9,999 words.

System Registers (for reference table viewing

only; cannot be referenced in logic program)

28 words (%SR)

Timers/Counters >2,000

Shift Registers Yes

Built-in Serial Ports Three ports.  Supports SNP/SNPX slave (on power supply
connector) and RTU slave, SNP/SNPX master/slave , Serial
I/O (on Ports 1 and 2).  Requires CMM module for CCM;
PCM module for RTU master support.

Communications LAN - Supports multidrop.  Also supports Ethernet, FIP,
Profibus, GBC, GCM, GCM+ option modules.

Override Yes

Battery Backed Clock Yes

Interrupt Support Supports the Periodic Subroutine feature.

Type of Memory Storage RAM and Flash

PCM/CCM Compatibility Yes

Floating Point Math Support Yes, firmware-based in firmware Release 9.0 and later.

CPU 351
SNP

P1

P2

ON/RUN

OFF/

RS-232

PORT 1

RS-485

PORT 2

Model 351 CPU

STOP

The CPU351 is supported by Logicmaster 90-30/20/Micro programming and configuration software Release 6.00 and

later releases, and Control programming and configuration software Release 2.0 and later releases.
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CPU352                         Catalog Number IC693CPU352

CPU Type Single slot CPU module

Total Baseplates per System 8 (CPU baseplate + 7 expansion and/or remote)

Load Required from Power Supply 890 milliamps from +5 VDC supply

Processor Speed 25 MegaHertz

Processor Type 80386EX

Operating Temperature 0 to 60 degrees C (32 to 140 degrees F) ambient

Typical Scan Rate 0.22 milliseconds per 1K of logic (boolean contacts)

User Program Memory (maximum) Starting with firmware Release 9.0, 240K Bytes.  Note:  Actual
size of available user program memory depends on the
amounts configured for the %R, %AI, and %AQ configurable
word memory types (see below).
For firmware prior to Release 9.0, fixed size is 80K bytes.

Discrete Input Points - %I 2,048

Discrete Output Points - %Q 2,048

Discrete Global Memory - %G 1,280 bits

Internal Coils - %M 4,096 bits

Output (Temporary) Coils - %T 256 bits

System Status References - %S 128 bits (%S, %SA, %SB, %SC - 32 bits each)

Register Memory - %R Starting with firmware Release 9.0, configurable in 128 word
increments from 128 to 16,384 word with Logicmaster and
from 128 to 32,640 words with Control version 2.2.   For
firmware prior to Release 9.0, fixed size is 9,999 words.

Analog Inputs - %AI Starting with firmware Release 9.0, configurable in 128 word
increments from 128 to 16,384 word with Logicmaster and
from 128 to 32,640 words with Control version 2.2.   For
firmware prior to Release 9.0, fixed size is 9,999 words.

Analog Outputs - %AQ Starting with firmware Release 9.0, configurable in 128 word
increments from 128 to 16,384 word with Logicmaster and
from 128 to 32,640 words with Control version 2.2.   For
firmware prior to Release 9.0, fixed size is 9,999 words.

System Registers (for reference table

viewing only; cannot be referenced in logic
program)

28 words (%SR)

Timers/Counters >2,000

Shift Registers Yes

Built-in Serial Ports Three ports.  Supports SNP/SNPX slave (on power supply
connector) and RTU slave, SNP/SNPX master/slave , Serial
I/O (on Ports 1 and 2).  Requires CMM module for CCM;
PCM module for RTU master support.

Communications LAN - Supports multidrop.  Also supports Ethernet, FIP,
Profibus, GBC, GCM, GCM+ option modules.

Override Yes

Battery Backed Clock Yes

Interrupt Support Supports the Periodic Subroutine feature.

Type of Memory Storage RAM and Flash

PCM/CCM Compatibility Yes

Floating Point Math Support Yes, hardware-based (built-in math co-processor)

CPU 352
SNP

P1

P2

ON/RUN

OFF/

RS-232

PORT 1

RS-485

PORT 2

Model 352 CPU

STOP

The CPU352 is supported by Logicmaster 90-30/20/Micro programming and configuration software Release 7.00 and

later releases, and Control programming and configuration software Release 2.0 and later releases.
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CPU360                         Catalog Number IC693CPU360

CPU Type Single slot CPU module

Total Baseplates per System 8 (CPU baseplate + 7 expansion and/or remote)

Load Required from Power Supply 670 milliamps from +5 VDC supply

Processor Speed 25 MegaHertz

Processor Type 80386EX

Operating Temperature 0 to 60 degrees C (32 to 140 degrees F) ambient

Typical Scan Rate 0.22 milliseconds per 1K of logic (boolean contacts)

User Program Memory (maximum) Starting with firmware Release 9.0, 240K Bytes.  Note:  Actual
size of available user program memory depends on the
amounts configured for the %R, %AI, and %AQ configurable
word memory types (see below).  For firmware prior to
Release 9.0, fixed size is 80K bytes.

Discrete Input Points - %I 2,048

Discrete Output Points - %Q 2,048

Discrete Global Memory - %G 1,280 bits

Internal Coils - %M 4,096 bits

Output (Temporary) Coils - %T 256 bits

System Status References - %S 128 bits (%S, %SA, %SB, %SC - 32 bits each)

Register Memory - %R Starting with firmware Release 9.0, configurable in 128 word
increments from 128 to 16,384 words with Logicmaster and
from 128 to 32,640 words with Control version 2.2.   For
firmware prior to Release 9.0, fixed size is 9,999 words.

Analog Inputs - %AI Starting with firmware Release 9.0, configurable in 128 word
increments from 128 to 16,384 words with Logicmaster and
from 128 to 32,640 words with Control version 2.2.   For
firmware prior to Release 9.0, fixed size is 9,999 words.

Analog Outputs - %AQ Starting with firmware Release 9.0, configurable in 128 word
increments from 128 to 16,384 words with Logicmaster and
from 128 to 32,640 words with Control version 2.2.   For
firmware prior to Release 9.0, fixed size is 9,999 words.

System Registers (for reference table
viewing only; cannot be referenced in
logic program)

28 words (%SR)

Timers/Counters >2,000

Shift Registers Yes

Built-in Serial Ports 1 (uses connector on PLC power supply).  Supports SNP slave
and SNP-X slave protocols.  Requires CMM module for
SNP/SNP-X master, CCM, or RTU slave protocol support;
PCM module for RTU master support.

Communications LAN - Supports multidrop.  Also supports Ethernet, FIP,
Profibus, GBC, GCM, and GCM+ option modules.

Override Yes

Battery Backed Clock Yes

Interrupts Yes

Type of Memory Storage RAM and Flash

PCM/CCM Compatibility Yes

Floating Point Math Support Yes, firmware-based in firmware Release 9.0 and later.

CPU 360

PORT

ON

OFF

PS
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CPU363                         Catalog Number IC693CPU363

CPU Type Single slot CPU module

Total Baseplates per System 8
(CPU baseplate + 7 expansion and/or remote)

Load Required from Power Supply 890  milliamps from +5 VDC supply

Processor Speed 25 MegaHertz

Processor Type 80386EX

Operating Temperature 0 to 60 degrees C (32 to 140 degrees F) ambient

Typical Scan Rate 0.22 milliseconds per 1K of logic (boolean contacts)

User Memory (total) 240K (245,760) Bytes.  Actual size of available user
program memory depends on the amounts configured for
%R, %AI, and %AQ configurable word memory types
(see below).

Discrete Input Points - %I 2,048

Discrete Output Points - %Q 2,048

Discrete Global Memory - %G 1,280 bits

Internal Coils - %M 4,096 bits

Output (Temporary) Coils - %T 256 bits

System Status References - %S 128 bits (%S, %SA, %SB, %SC - 32 bits each)

Register Memory - %R Configurable in 128 word increments from 128 to 16,384
words with Logicmaster and from 128 to 32,640 words
with Control version 2.2.

Analog Inputs - %AI Configurable in 128 word increments from 128 to 16,384
words with Logicmaster and from 128 to 32,640 words
with Control version 2.2.

Analog Outputs - %AQ Configurable in 128 word increments from 128 to 16,384
words with Logicmaster and from 128 to 32,640 words
with Control version 2.2.

System Registers (for reference table viewing only;

cannot be referenced in user logic program)

28 words (%SR)

Timers/Counters >2,000

Shift Registers Yes

Built-in Ports Three ports.  Supports SNP/SNPX slave (on power
supply connector).  On Ports 1 and 2, supports
SNP/SNPX master/slave and RTU slave.  Requires CMM
module for CCM;  PCM module for RTU master support.

Communications LAN - Supports multidrop.  Also supports Ethernet, FIP,
Profibus, GBC, GCM, GCM+ option modules.

Override Yes

Battery Backed Clock Yes

Interrupt Support Supports the periodic subroutine feature.

Type of Memory Storage RAM and Flash

PCM/CCM Compatibility Yes

Floating Point Mat h Support Yes, firmware-based in firmware Release 9.0 and later.

CPU 363

PORT

ON

OFF

PS

RS-232

PORT 1

RS-485

PORT 2

P1

P2

FRAME
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CPU364                         Catalog Number IC693CPU364

CPU Type Single slot CPU module with embedded Ethernet Interface

Total Baseplates per System 8 (CPU baseplate + 7 expansion and/or remote)

Load Required from Power Supply 1.51 Amps from +5 VDC supply

Processor Speed 25 MegaHertz

Processor Type 80386EX

Ethernet fuse, replaceable 2.69x2.69x6.1 mm, 125V, 1A, slow acting

Operating  temperature 0 to 60 degrees C (32 to 140 degrees F) ambient

Typical Scan Rate 0.22 milliseconds per 1K of logic (boolean contacts)

User Memory (total) 240K Bytes.  Note:  Actual size of available user program memory
depends on the amounts configured for %R, %AI, and %AQ
configurable word memory types (see below).

Discrete Input Points - %I 2,048

Discrete Output Points - %Q 2,048

Discrete Global Memory - %G 1,280 bits

Internal Coils - %M 4,096 bits

Output (Temporary) Coils - %T 256 bits

System Status References - %S 128 bits (%S, %SA, %SB, %SC - 32 bits each)

Register Memory - %R Configurable in 128 word increments from 128 to 16,384 words
with Logicmaster and from 128 to 32,640 words with Control
version 2.2.

Analog Inputs - %AI Configurable in 128 word increments from 128 to 16,384 words
with Logicmaster and from 128 to 32,640 words with Control
version 2.2.

Analog Outputs - %AQ Configurable in 128 word increments from 128 to 16,384 words
with Logicmaster and from 128 to 32,640 words with Control
version 2.2.

System Registers (for reference table

viewing only; cannot be referenced in logic
program)

28 words (%SR)

Timers/Counters >2,000

Shift Registers Yes

Built-in Serial Ports 1 (uses connector on PLC Power Supply).  Supports SNP/SNPX
slave. Requires CMM module for SNP/SNP-X master, RTU slave,
or CCM; PCM module for RTU master support.

Communications Ethernet (internal) - AAUI or 10BASE-T.  AAUI requires
external transceiver.  10BASE-T is direct.
Ethernet (additional) - Supports Ethernet option modules.
LAN-Requires option modules for Genius, Profibus, FIP.

Override Yes

Battery Backed Clock Yes

Interrupt Support Supports the periodic subroutine feature.

Type of Memory Storage RAM and Flash

PCM/CCM Compatibility Yes

Floating Point Math Support Yes, firmware-based.

   

CPU 364

SNP

RS_232

PORT 1

AAUI

EOK

LAN

FRAME

STAT

ETHERNET
RESTART

10BASE T

ON

OFF

Note: On some early modules, the LED labeled “PS PORT” may say “SNP” instead; otherwise,

the modules are identical.
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CPU374                         Catalog Number IC693CPU374

CPU type Single slot CPU module with embedded Ethernet Interface

Processor speed 133 MHz

Processor Type Embedded 586

Typical Scan Rate 0.15 milliseconds per 1K of logic (boolean contacts)

Type of Memory Storage RAM and Flash

User Memory (total) 240KB (245,760) Bytes.  Note: Actual size of available user
program memory depends on the amounts configured for %R,
%AI, and %AQ configurable word memory types.

Discrete Input Points - %I 2,048 (fixed)

Discrete Output Points - %Q 2,048 (fixed)

Discrete Global Memory - %G 1,280 bits (fixed)

Internal Coils - %M 4,096 bits (fixed)

Output (Temporary) Coils - %T 256 bits (fixed)

System Status References - %S 128 bits (%S, %SA, %SB, %SC - 32 bits each) (fixed)

Register Memory - %R Configurable 128 to 32,640 words

Analog Inputs - %AI Configurable 128 to 32,640 words

Analog Outputs - %AQ Configurable 128 to 32,640 words

System Registers - %SR 28 words (fixed)

Timers/Counters >2,000 (depends on available user memory)

Battery Backed Clock Yes

Battery Back Up (Number of months
with no power)

1.2 months for internal battery (installed in the power supply)

15 months with external battery (IC693ACC302)

Load Required from Power Supply 7.4 watts of 5VDC.  High Capacity power supplies recommended.

EZ Program Store Device Yes

Total Baseplates per System 8 (CPU baseplate + 7 expansion and/or remote)

Interrupt Support Supports the periodic subroutine feature.

Communications and Programmable
Coprocessor Compatibility

Yes

Override Yes

Floating Point Math Yes, Hardware Floating Point Math

Programming Support VersaPro 2.03 or later. CIMPLICITY Machine Edition Logic
Developer 2.60 or later. Control software version 2.50 or later.

Built-in Serial Ports None.  Supports RS-485 port on power supply.

Protocol Support SNP and SNPX on power supply RS-485 port

Built-in Ethernet Communications Ethernet (built-in) – 10/100 base-T/TX Ethernet Switch

Number of Ethernet Ports Two, both are 10/100baseT/TX ports with auto sensing.  RJ-45
connection.

Number of IP Addresses One

Protocols SRTP and Ethernet Global Data (EGD).  No channel support.

Web Server Support None

Operating  Temperature 0 to 60°C (32 to 140°F) ambient

Storage Temperature -40°C to +85°C

Agency Approvals UL508, C-UL (Class I, DIV II, A, B, C, D), CE Mark

Low Temperature (LT) Testing Yes.  The CPU374 is available for -40° to 60°C operation.

CPU 374
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Memory Backup/Battery Backup

Backup Battery for RAM Memory (All Supplies)

The long-life Lithium battery (IC693ACC301) used to maintain the contents of the CMOS RAM

memory in the CPU is accessed by removing the cover plate located at the  bottom of the power

supply faceplate.  This battery is mounted on a plastic clip attached to the inside of this cover.

The battery is wired to a small Berg female connector that connects to either of the two Berg male

connectors mounted on the Power Supply printed circuit board. This battery can be replaced with

power applied to the PLC.

B
A
T
T
E
R
Y

BATTERY
CONNECTORS

LITHIUM
BACK-UP
BATTERY

Battery Cover Removal Notch

BATT

RUN

OK

PWR

Low Battery
Warning LED

Battery
Cavity

Figure 6-1.  Backup Battery for RAM Memory

Caution

If a Low Battery Warning (BATT LED turns ON) occurs, replace the

battery located in the power supply before removing power from the rack.

Otherwise, there is a possibility that data will be corrupted or the

application program will be cleared from memory.

6
Chapter
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Battery Replacement Instructions

Warning

To avoid the chance of losing the contents of RAM memory, you can

carefully perform the following steps with PLC power ON.  This procedure

should only be performed by qualified electrical personnel who are trained

in applicable electrical safety rules and procedures.  Failure to follow

standard electrical safety practice can result in injury or death to personnel,

damage to equipment, or both.

 Carefully insert the tip a small pocket-size screwdriver approximately 1/4 inch (6 mm) into the
battery cover removal slot, located beneath the battery cover (see previous figure).

 Gently rotate the screwdriver about 45 degrees to loosen the cover.

 Remove cover with fingers.  The battery is mounted in a clip on the back of the cover.  It has a
pair of leads with a connector that is plugged-in to a connector on a circuit board inside the
power supply.

 Carefully reach into battery cavity with your fingers (do not use a metal object to do this) and
unplug the battery connector.

 Remove the old battery from the clip on the battery cover and set it aside.  Be careful not to
mix it up with the new battery.

 Carefully reach into battery cavity with your fingers (do not use a metal object to do this) and
plug in new battery connector.

 Clip new battery into clip on battery cover.

 Snap battery cover back onto power supply.
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Battery Replacement/Memory Protection Factors

Since there are differences in each PLC application, each user will have to determine on an

individual basis what strategy to use.  There are several factors to consider when planning a battery

replacement/memory protection strategy:

 How critical is the application?  Will considerable loss be sustained if the PLC goes down?  If
so, frequent replacement of the battery would be a wise choice.  For critical applications, the
cost of a battery would be quite low in comparison to the cost of a PLC shut-down.

 How readily can a backup program be loaded?  Are there technicians on-site who know how to
load a backup program?  Is the backup program accessible at all times to those responsible for
maintaining the equipment?  Is a personal computer or equivalent equipped with GE Fanuc
programming software available at all times for use in loading the backup program?

 Do you have a preventive maintenance program?  A formal program would help ensure that
the battery is replaced on time.  Some users replace the backup battery each year during their
annual shut-down period.

 How accessible is the PLC?  In some applications, the PLC may be mounted in a remote
location that is not easily accessed.

 Safety codes.  Some users may have safety rules that would not allow replacing the battery
with power applied.

 How is the PLC used? Is power left on all the time, or is it shut down every day?  See the
heading “Factors Affecting Battery Life.”

 Some users run without a backup battery by using one of the PROM options.  See the section
below called “Operating Without a Memory Backup Battery” to determine if this strategy is
suitable for your application.

The Importance of Backing up Your Program

Regardless of what strategy you use to maintain PLC memory, you should always keep an up-to-

date backup copy of your application program.  Other suggestions to help minimize down time:

 Make sure the backup copy is readily accessible to those who may need to use it.

 Train more than one person to load the backup program in case that one person is not available
when needed.  Information on creating a backup can be found in GE Fanuc ’s software user’s
manuals.  This procedure is also covered in applicable GE Fanuc programming software
training courses.

 Ensure that a suitable computer is equipped with GE Fanuc PLC programming software and
will be readily available to load the backup program to the PLC.

 Create a written backup procedure.  Fortunately, restoring your program from the backup copy
is probably not something you will do very often.  As a result, however, some of the steps
could easily be forgotten.
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Factors Affecting Battery Life

Replacing your battery once per year is a good rule of thumb.  However, no one can predict

precisely how long a backup battery will last because this depends upon what CPU is used, what

temperature it is subjected to, and how it used.  Considering the following list of factors that affect

battery life will help you decide how frequently to replace the battery in your application:

 A battery that is not in use has an estimated life (called its ”shelf life”) of 5 years at ”room
temperature” (25 degrees C, or 77 degrees F).

 A battery that is used continuously (supplying current to memory circuits with PLC power off)
if used at room temperature has an estimated average life as follows:

Model Estimated Average Life

at Room Temperature

CPU models 311, 313 and 323 2 years

CPU models 331—364 1 year

CPU374 1.2 months

 As long as a PLC is powered up, its battery is not being used;  so how often  you power down

your PLC has a direct affect on battery life.  Some users keep their PLC powered up all of the

time while others turn theirs off every night.

 Temperature has a relatively large affect on battery life.  Temperatures considerably above

room temperature (25 degrees C, or 77 degrees F), or below freezing (0 degrees C, or 32

degrees F) will appreciably shorten battery life.

 The type of CPU has a small affect on battery life.  Some CPUs have more memory than

others.  Some memory types require more power. Also, some CPUs have a clock and some do

not.  More memory requires more battery current to maintain its contents; and a clock requires

battery current to maintain its operation.

Low Battery Warning Methods

There are three basic ways that the PLC warns of a low battery:

 The red ”BATT” LED on the Power Supply module lights when the battery is low.  The
disadvantage of this method is that the PLC is often mounted in an enclosure, so this LED
might not be easily seen.

 The PLC Fault Table is updated with a battery low message.  Viewing the PLC Fault Table
requires that a programmer be connected to the PLC.

 Certain System Reference bits are set to logic 1 when the battery is low.  These are %SA011
(LOW_BAT), %SC009 (ANY_FLT), %S010 (SY_FLT), and %SC012 (SY_PRES).  The most
specific is %SA011 (LOW_BAT).  This bit could be used as a contact in your ladder logic
program to turn on an output that controls a warning light on an operator panel (as in the
example rung below), or to send a warning to an operator interface terminal.

%SA011 %Qxxx
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In the rung shown above, the %SA011 contact will close when a low battery is detected by the

PLC.   This will turn on the %Q output coil, which addresses an output module’s output that will

turn on a  warning light.  An alternate method would be to communicate the status of the coil

(which, in that case, would probably be a %M coil) to a Human to Machine Interface (HMI)

terminal such as a GE Fanuc CIMPLICITY HMI unit.  The HMI could be programmed to display a

warning message when that particular bit goes to a logic 1.  For more information about System

Reference bits and ladder logic programming, see the Series 90-30/20/Micro PLC CPU Instruction

Set Reference Manual, GFK-0467.
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Operating Without a Memory Backup Battery

Whether it would be to your advantage to use a battery-less scheme depends on your application.

There are various advantages and disadvantages to consider in making your decision.

Possible Advantage

The obvious advantage of operating without a memory backup battery is that you are freed from

the need to maintain the battery.  To be able to run without a battery, you need to have a PROM

device - either an EPROM, EEPROM, or Flash PROM - installed in your system.  These devices

can store program logic, configuration, and register values without the need for a backup battery,

and you can configure your CPU to read the contents of PROM into RAM memory each time the

PLC is powered up.

Possible Disadvantages

Information is not stored to your PROM device automatically.  To store information, you must stop

the PLC, then use a programming device to tell the CPU to write the current PLC (RAM) memory

contents to the PROM device.  This requirement may make battery-less operation undesirable for

many users.  For example, in many applications, important data is gathered and stored in RAM

register memory, data such as the current level of material in a tank that is being filled, or a running

count of parts produced, etc.  This constantly changing data is not being copied automatically to

the PROM device.  It only exists in RAM memory.  Therefore, if power is lost and there is no

RAM memory backup battery, this data will be lost.

However, one way to preserve data in a battery-less system is to send it over a network to a

computer that can store the data on its hard drive.  Also, static data (data that doesn’t change)

contained in RAM memory, such as mathematical constants or look-up table type information, can

be stored initially in PROM and automatically written back to RAM each time the PLC powers up.

Another consideration is that if you change your program (or configuration), someone will have to

remember to write the changed information to the PROM device.  If that step is forgotten, the

change only exists in RAM memory, and in a battery-less system, it will be lost the next time

power is removed from the PLC.
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Configuring a Battery-Less System

Here are the basic steps to configure a system to run battery-less. When configured this way, the

contents of PROM memory will be written into RAM memory each time the PLC powers up.

 Equip your CPU with a PROM device.  On some CPUs a PROM device is purchased as an
option; on others, it is a standard feature.  For a table that identifies the standard PROM
configuration for each CPU, see “CPU Firmware and PROM Configurations” in chapter 5.

 There are three CPU configuration parameters involved.  Configure them as follows:  Pwr Up
Mode:  RUN;  Logic/Cfg:  PROM;  Registers:  PROM.

 Store your folder (include Program Logic, Configuration, and Register Data) to the PLC.  This
places your entire folder into RAM (working) memory.

 Write PLC (RAM) memory to the PROM device.  Make sure you write all data (Program
Logic, Configuration, and Register Data) to the PROM.  Note that the type of PROM device
depends on what model CPU you have and how it is equipped.

 If you are using a 340 or higher CPU (such as a CPU350, CPU351, etc.), read the next section
for an additional requirement.

Operation Without a Memory Backup Battery Using a 340 or Higher CPU

This information is applicable only to CPU model numbers 340 and higher (such as CPU350,

CPU351, etc.).  In systems that do not use a memory backup battery, a standard 0.1” Berg jumper

should be installed across either of the two power supply battery connectors to ensure reliable

restarting of the CPU after a power cycle.  This jumper should not be installed if a battery is

plugged into either the power supply or CPU battery connector.

Determining Battery Age Using Battery Date Code

Battery age can be determined from the date code stamped on the battery.

The battery, manufactured by Panasonic, will have a four-digit date code.  It will be something like

5615 or 7Y34.  Use the following information to determine the date of manufacture.

 First digit shows the year in a rotating 10-year cycle.  For example, 0=1990, 1=1991, 2=1992
... 9=1999, 0=2000, 1=2001, 2=2002, etc.  This seeming duplication should not be a problem
because the shelf life of these batteries is 5 years.  Batteries in inventory that are older than 4
years old should be discarded according to the manufacturer’s instructions (since they have
less than one year of life remaining we would not recommend using them in a PLC).  This will
ensure that outdated batteries are not mistaken for newer batteries.

 Second digit shows the month.  1=January, 2=February, 3=March, 4=April, 5=May, 6=June,
7=July, 8=August, 9=September, O=October, Y=November, Z=December.

 Third digit shows the week of the month.

 Fourth digit shows the day of the week.  1=Monday, 2=Tuesday, 3=Wednesday, 4=Thursday,
5=Friday, 6=Saturday, 7=Sunday.

For example, the code 7612 is interpreted as:

Manufactured on June 3, 1997
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RAM Memory Battery Backup Connection Path

CMOS RAM and DRAM memory is a volatile type of memory, which means that it can lose its

contents (ladder program, configuration, etc.) if power is removed.  To retain RAM memory

contents under no-power conditions, a  long-life lithium battery is provided.  This battery is

normally mounted in the rack’s Power Supply module.  To avoid accidental disconnection of the

memory backup battery, it is beneficial to know the connection path between the battery and the

memory circuits:

For embedded CPUs:   The battery connection path to RAM memory is through the Power

Supply’s baseplate connector and across the backplane board to the RAM circuits.

For modular CPUs:   The battery connection path to RAM memory is through the Power Supply’s

baseplate connector, across the backplane board,  and through the CPUs baseplate connector to the

RAM circuits inside the CPU module.

Obviously, removing the Power Supply module from the PLC breaks the connection between the

backup battery and the RAM memory circuits for both embedded and modular CPUs. Also, in a

modular CPU system, removing the CPU module would disconnect the backup battery from the

memory circuits.  In addition, to avoid the possible problems associated with losing the contents

of RAM memory, we recommend that you maintain an up-to-date backup copy of your program

folder.  Instructions for creating program folder backups can be found in the Logicmaster 90,

Series 90-30 Programming Software User’s Manual, GFK-0466, and the online help and user’s

guides for the Windows-based programming software products.

Super Capacitor Memory Backup

Besides the backup battery, the RAM memory circuits in both Embedded and Modular CPUs are

further protected by a ”super capacitor,” which can store enough charge to maintain memory for a

short time if the battery is disconnected.  The amount of protection time provided by the super

capacitor depends on the following:

 The PLC power supply supplies 5 VDC to the memory circuits, including the super capacitor.
Therefore, when PLC power is turned off, the super capacitor has an initial 5 VDC charge.  If
the battery is also disconnected shortly after PLC power is turned off, the super capacitor will
begin discharging from the 5 VDC level until its charge reaches 2 VDC, at which time
memory contents will be lost.  When used this way, the super capacitor can maintain memory
contents for a minimum of 1 hour.

 The memory backup battery supplies 3 VDC to the memory circuits, including the super
capacitor.  Therefore, if PLC power has been turned off for an hour or more and only the
battery is powering the memory circuits, the super capacitor has a 3 VDC charge.  Then, if the
battery is disconnected, the super capacitor will begin discharging from the 3VDC level until
its charge reaches 2 VDC, at which time memory contents will be lost.  When used this way,
the super capacitor can maintain memory contents for a minimum of 20 minutes.
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Maintaining RAM Memory During Storage or Shipment of a CPU

Modular CPUs

Modular CPUs have an internal connector for a backup battery so that RAM memory contents can

be retained while the CPU is being stored or shipped.  This arrangement should not to be used

when the CPU module is installed in the baseplate and the backup battery is installed in the power

supply.  To use a backup battery in the CPU module, it is necessary to remove the front cover of

the CPU module.  This can be accomplished by following these steps:

 To avoid losing memory contents once the CPU is removed from the PLC, we recommend you
install the backup battery into the CPU within 20 minutes.  First, make sure PLC power is off,
then remove the CPU module.

 Gently squeeze the front cover of the CPU module and pull it forward, away from the module
case, while gently pressing in on the 4 front cover tabs sequentially with a small screwdriver.
The front cover tabs latch into holes on each side of the module case (refer to Figure 2-1 for
location of front cover holding tabs).

 After removing the front cover, plug the memory backup battery into the two-prong battery
connector on the front of the CPU module’s printed circuit board.

 While the battery is connected to the CPU, you will have to leave the CPU’s front cover off.
Also, the battery should be temporarily secured to the module with cable ties or tape to keep it
from being accidentally damaged or disconnected.

The Battery Accessory Kit, described below, may also be used on a Modular CPU baseplate if the

power supply has to be removed.  This would require leaving the CPU module mounted in the

baseplate.

Long-term battery backup can be provided with the use of the External Battery Module, described

on page 6-10.

Embedded CPUs

Embedded CPU Models 311, 313, and 323 can be stored or shipped with a power supply installed

and the power supply battery connected in order to maintain the contents of RAM memory.

However, another option (that doesn’t require the use of a power supply) is to use the Battery

Accessory Kit, described next.

Battery Accessory Kit (IC693ACC315)

The Battery Accessory Kit (IC693ACC315) lets you maintain RAM memory contents without

using a power supply.  It is useful for maintaining memory contents while a baseplate is being

stored or shipped.  The Battery Accessory Kit consists of a battery with an attached connector

mounted on a circuit board.  The circuit board has a connector that plugs into the power supply

backplane connector (see the figure below). The  Battery Accessory Kit can be used on either

Embedded or Modular Series 90-30 CPU baseplates.
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POWER
SUPPLY

CONNECTOR

BATTERY
PLUG

Figure 6-2.  Installing the Battery Accessory Kit

Battery Accessory Kit Installation

1. Insert the plug on the end of the battery cable into the 2-pin connector on the Battery Accessory

board.  The battery plug is normally not plugged into the accessory connector.  This prevents

accidental discharge of the battery during storage and handling.

2. Align the backplane connector on the  Battery Accessory board with the power supply

connector on the baseplate backplane.  Push the Battery Accessory board toward the baseplate

until it is fully seated.  See the figure above.

3. If the baseplate is to be shipped with the Battery Accessory board installed, ensure that the

board is held in place by packing material or cable ties.   The cable ties can be installed in holes

provided on both ends of the accessory board and secured to the baseplate.

Caution

To avoid losing CPU data, the Battery Accessory must be installed within 1

hour after turning off PLC power, or 20 minutes after removing the memory

backup battery.  See “Super Capacitor Memory Backup” for details.

When the Battery Accessory is removed, a power supply module with a good

battery must be installed and/or input power applied within 20 minutes to

avoid losing CPU data.  See “Super Capacitor Memory Backup” for details.

External Battery Module (IC693ACC302)

This module provides long-term battery backup for all modular Series 90-30 CPUs.  Its two-foot

cable plugs into the power supply battery connector.  The External Battery Module maintains RAM

contents on a CPU374 for 15 months.  CPU models 331—364 maintain RAM contents for

approximately 75 months.  For details, see the Datasheet for the External Battery Module,

GFK-2124.
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Batteries in Power Supplies on Expansion or Remote Racks

Batteries in power supplies on Expansion or Remote racks, are not in use.  Only the battery in a

CPU rack supplies backup power to RAM memory.  Batteries in non-CPU racks may be removed

and used as spares, if they meet the age requirements stated previously in this chapter.
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Input/Output Modules

The basics of the Series 90-30 Input and Output (I/O) modules are covered in this chapter for your

convenience.  A table listing these modules is located at the end of this chapter.  For detailed

specifications and installation instructions, please refer to publication GFK-0898, Series 90-30 PLC

I/O Module Specifications.

Basic I/O Module Types

 Discrete Input

Series 90-30 discrete input modules convert AC and DC power levels from user devices to the

logic levels required by the PLC.  An optical coupler provides isolation between the incoming

power and the logic circuitry.  Discrete input modules with 8, 6, or 32 points are available.

 Discrete Output

Series 90-30 discrete output modules convert logic levels into AC or DC power levels required

for driving user supplied devices.  Either a power semiconductor or an electromagnetic relay

switches each output point.  The discrete output semiconductor-switched modules are available

with 5, 8, 2, 6, or 32 output points.  Relay output modules are available with either 8 or 6

Normally Open relay contact outputs.

 Discrete Input/Output

Combination discrete input/output modules combine AC inputs and relay  outputs or DC

inputs and relay outputs on one module.  Each of these modules have 8 input circuits and 8

relay output circuits on one board.

 Analog Input

Series 90-30 analog input modules provide A/D (Analog to Digital) conversion by converting

an analog input signal into a scaled digital number which will be transferred into the PLC’s

%AI memory.  Analog input modules are provided in four versions, ( ) a 4-channel current

module, (2) a 4-channel voltage module,  (3) a 6-channel high-density current input module,

and (4) a 6-channel high-density voltage input module.

 Analog Output

Series 90-30 analog output modules provide D/A (Digital to Analog) conversion by converting

a scaled digital number (from the PLC’s %AQ memory) into an analog output voltage.  Analog

7
Chapter
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output modules are provided in three versions, ( ) a 2-channel current module, (2) a 2-channel

voltage module, and (3) a high-density current/voltage module with 8 analog output channels.

 Analog Combination Module

An analog combination module provides four A/D input channels and two D/A output

channels on one module.  Each of the input and output channels can be configured individually

for current or voltage mode.

 Third-Party Modules

In addition to the modules discussed in this chapter, numerous third-party I/O modules (and

other hardware and software products) for the Series 90-30 PLC are available to meet a wide

variety of needs.  For information on third-party modules, consult the following:

- Your GE Fanuc PLC distributor or sales engineer

- The GE Fanuc web site at http://www.gefanuc.com

Discrete I/O Modules

Discrete I/O Module Point Density

There are two density categories for these modules:

 Standard Density Modules:  Standard density modules have up to 6 circuits (also called

“points”) per module.  These modules are equipped with a removable terminal board.   See the

following figure.

 High Density Modules:  High density modules have 32 circuits per module.  These modules

have either a 50-pin connector, or two 24-pin connectors mounted on their faceplates.

Connection choices are discussed later in this chapter.

Standard Density Discrete I/O Module Features

Standard Density( 6 points or less) Modules have the following features (refer to the following

figure):

 Removable Terminal Board.  You can remove the terminal board from the module in order

to wire it, if desired.  Then, when you are finished wiring it, you can easily reinstall it on the

module.  However, some prefer to leave it on the module when wiring.  If you ever need to

replace a module, you don’t have to do any rewiring if your old terminal board is still in good

condition.  Simply remove the wired terminal board from the old module and install it on the

new module.  The terminal board screw terminals are also convenient points for measuring

voltages while testing or troubleshooting.

 Hinged Front Cover.  The cover is easily opened to access the terminal board connections.

Normally it’s kept closed to protect personnel from accidentally touching a hot terminal.  Note

in the following figure that the back side of the front cover insert contains a schematic diagram

of the terminal board connections.  The module catalog number (IC693MDL940 in the

example shown) is printed on the bottom of the front cover insert.    The module catalog
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number is also printed on the label on the side of the module.  However,  in order to see this

side label, the module has to be removed from the PLC

On the front side of the front cover insert are lines that correspond to the module’s I/O points.

You can temporarily remove the insert and write the signal name for each point on the

appropriate line, as shown in the example in the figure.

Also on the front side of the front cover insert, running vertically on the left edge of the insert,

is a color bar that identifies the type of module:  Blue = DC, Red = AC, and Gray = Analog.

 Module Lens Cap.  Located on the top front of the module, it covers the LED (Light Emitting

Diode) status lights .  These are labeled in the following figure in two groups, A  through A8,

and B  through B8.  Since this is a figure of a 6-Point Output module, there are 6 LED

status lights.  (The number of status lights on any given module is a function of the number of

circuits points on that module.)  If you compare these status lights to the connection diagram

on the back of the hinged cover, you will notice that the outputs on this module are in two

groups, labeled A -A8 and B -B8, that correspond to the A and B rows of status LEDs.  Note

the additional LED on the right side of the lens cap that is labeled with the letter F.  This is a

blown fuse indicator light.  This letter F is present on all of the discrete I/O module lens caps,

but is only functional on certain Output Modules that have internal fuses.  It only lights if an

internal fuse is blown.  A table with a list of modules having fuses as well as other details

about the status LEDs is provided in Chapter 3 of this manual.
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Figure 7-1.  Example of Series 90-30 Standard Density Discrete Output Module
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Wiring Standard Density (16-Point or Less) Discrete Modules

There are three basic wiring methods:

 Direct Method.  Run the wires from the field devices (switches, relays, etc.) directly to the

screws on the modules’ terminal boards.

 Terminal Strip Method.  Mount a terminal strip inside the control enclosure and wire from

the terminal strip to the modules’ terminal boards.   Then wire field devices to the terminal

strip.

 Terminal Block Quick Connect Assembly Method.  The Terminal Block Quick Connect

Assembly has three pieces: a faceplate, a cable, and a terminal block.  The faceplate snaps onto

an I/O module in place of its normal terminal board.  This faceplate has a connector that mates

with the cable.  In turn, the cable plugs into a connector on the terminal block.  The terminal

block mounts on a DIN-rail in a convenient place in your enclosure.  The terminal block is

used for connecting to field devices such as switches and relays. This method saves, on the

average, over two hours of wiring time per module when compared with the Terminal Strip

method.   For more information, see Appendix J, “Terminal Block Quick Connect

Components.”

Discrete Relay Output Module Protection

Output points on discrete relay output modules that switch an inductive load such as a relay coil,

lamp filament, or solenoid coil should have external protection.  This is usually in the form of an R-

C (Resistor-Capacitor) network across an AC load, or a reverse-biased diode across a DC load.

Please see GFK-0898, Series 90-30 PLC I/O Module Specifications, for details.

High Density (32-Point) Discrete Module Features

 There are two types of these modules.  One type has a single 50-pin connector on its faceplate,

the other type has a pair of 24-pin connectors on its faceplate (see next two figures).

 The dual 24-pin type has LED status indicators.  The 50-pin type does not. The LED status

indicators are arranged in four groups of eight across, labeled A, B, C, and D.  They are

located at the top of the module (see next figure).

 32-point modules are only available in 5, 2, and 24 VDC ratings.

 None of the 32-point modules are fused.

 These modules are useful in applications where a high count of DC I/O points is required.  The

maximum number of I/O points for a Series 90-30 system can be obtained by using a CPU that

supports a total of eight 0-slot racks, and by populating the racks with 32-point modules.  The

theoretical maximum number of I/O points possible is calculated by adding the nine available

slots in the CPU rack (the CPU must occupy one slot) to the 70 slots in the seven 0-slot

expansion or remote racks to get a total of 79 slots.  Multiply 79 times 32 for a maximum of

2,528 I/O points (only CPUs 350 - 364 support this many I/O points).  This assumes that every

slot is populated with a 32-point I/O module.  Most practical applications require some slots

for option modules, reducing the number of slots available for I/O modules accordingly.
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Pin A12

Pin A1

A1 2 3 4  5 6 7 8

B1 2 3 4  5 6 7 8
F

C1 2 3 4  5 6 7 8

D1 2 3 4  5 6 7 8

CD AB

INPUT

5/12 VDC
POS/NEG LOGIC

3.0 mA/Pt at 5VDC

8.5 mA/Pt at 12VDC

Right Side

Connector

Left Side

Connector

LED Indicators

Pin B12 Pin A12

Pin B1 Pin A1

Figure 7-2.  Example of 32-Point I/O Module (IC693MDL654) With Dual Connectors

7.5 mA/Pt

INPUT 32 PT

24 VDC ISOL

NEG/POS LOGIC

Connector Pin
  Numbering

50

19

18

32

33 1

Figure 7-3.  Example of 32-Point I/O Module (IC693MDL653) With Single Connector
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Wiring Methods for 32-Point Discrete I/O Modules

Modules with Single 50-Pin Connector

Three choices are available for connecting these modules.

 Connect to a Weidmuller #9 2263 terminal block using one of the two GE Fanuc “extension”

cables (see next figure).  Cable IC693CBL306 is 3 feet ( meter) long.  Cable IC693CBL307 is

6 feet (2 meters) long.  Chapter 0, “Cables,” has details on these cables.

 Connect to a user-supplied terminal block/strip or I/O field devices using one of the two GE

Fanuc “interface” cables.  These cables have a 50-pin connector on one end that plugs into the

module, and stripped, tinned leads on the other for wiring to a terminal block/strip or I/O field

devices.  Cable IC693CBL308 is 3 feet (  meter) long, and cable IC693CBL309 is 6 feet (2

meters) long.  These cables are useful if you have to run your wiring through conduit that is

too small for a connector to fit through.

 Build a custom length cable.  This is required if you need a cable longer than 6 feet (2 meters).

See the IC693CBL308/309 data sheet in Chapter 0 for pin-out details.

1 2 3 4 5 6 7 8 9
10

11
12 13 14 15 16 17 18 19 20 21 22 23 24 25

26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50

Series 90-30 PLC

End
View

Top
View

50-Pin, 32-Point
 I/O Module a44838A

IC693CBL306/30
Extension Cable

Weidmuller 912263

Terminal Block

Mounts on
DIN-Rail

1

50

Figure 7-4.  50-PIN, 32 Point I/O Module Connection Method
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Modules with Dual 24-Pin Connectors

Three choices are available for connecting these modules

 Connect to a pair of Terminal Block Quick Connect (TBQC) terminal blocks (IC693ACC337)

using a pair of GE Fanuc cables.  Three lengths of cables are available: 20” (0.5 meter), 3 feet

(  meter), 6 feet (2 meters).  The cables come in right hand and left hand types because the

connectors on the modules are oriented differently (see figure 7-2).  For details on the terminal

blocks and cables, please see Appendix J.

 Connect to user supplied terminal block/strip or directly to I/O field devices using a pair of 0

foot (3 meter) GE Fanuc interface cables.  These cables have 24-pin connectors on one end for

connecting to the module, and stripped, tinned leads on the other for wiring to a terminal

block/strip or I/O devices.  Cable IC693CBL327 is for the left side and IC693CBL328 is for

the right side.  These cables are useful if you have to run your wiring through conduit that is

too small for a connector to fit through, or if you need a cable longer than six feet. Chapter 0,

“Cables,” has details on these cables.

 Build a custom length cable.   This is required if you need a cable longer than 0 feet (3

meters).  See the IC693CBL327/328 data sheet in Chapter 0 for details on building custom

length cables.

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 1150 of 1433



7-8 Series 90-30 PLC Installation and Hardware Manual  –  August 2002 GFK-0356Q

7  

Analog Module Features

Analog Modules have the following basic features (refer to the following figure):

 Removable Terminal Board.  You can remove the terminal board from the module in order

to wire it, if desired.  Then, when you are finished wiring it, you can easily reinstall it on the

module.  However, some prefer to leave it on the module when wiring.  If you ever need to

replace a module, you don’t have to do any rewiring if your old terminal board is still in good

condition.  Simply remove the wired terminal board from the old module and install it on the

new module if it is good condition.  The terminal board screw terminals are also convenient

points for measuring voltages while testing or troubleshooting.

 Hinged Front Cover.  The cover is easily opened to access the terminal board connections.

For normal operation, it is kept closed to protect personnel from accidentally touching a hot

terminal.  Note in the following figure that the back side of the front cover insert contains a

schematic diagram of the terminal board connections.  The module catalog number

(IC693ALG39  in this example) is printed on the bottom of the front cover insert.  The module

catalog number is also printed on the label on the side of the module.  However,  in order to

see this side label, the module has to be removed from the PLC

 On the front side of the front cover insert are lines that correspond to the module’s I/O points.

You can temporarily remove the insert and write the signal name for each point on the

appropriate line to aid in testing or troubleshooting.

 Also on the front side of the front cover insert, running vertically on the left edge of the insert,

is a colored line that identifies the type of module:  Blue = DC, Red = AC, and Gray = Analog.

 Module Lens Cap.  Located on the top front of the module, it covers the LED (Light Emitting

Diode) OK status light.   This light indicates the basic status of the module.  For normal

operation, the OK LED should be on.
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Figure 7-5.  Example of Series 90-30 Analog Current Output Module

Wiring Methods for Analog Modules

Twisted, shielded instrumentation cable is strongly recommended for analog module input or

output signal connections.  Proper grounding of the shield is also important.  For maximum

electrical noise suppression, the cable shield should only be grounded at one end of the cable.  For

Input modules, ground the end that is in the noisiest environment (which often is at the field device

end).  For Output modules, ground at the module end.  See GFK-0898, Series 90-30 PLC I/O

Module Specifications, for more shield grounding information.

Analog Input Module Wiring Methods

Correcting electrical noise problems can sometimes be a trial-and-error routine.  However, in

general, it is generally best to ground the cable shield as close to the source of the noise as possible,

which is usually at the device end.  In troubleshooting noise problems, sometimes it is beneficial to

experiment with the shield grounding point location.  Remember, the cable shield should be

grounded at one end only.  Also, it is best to keep the length of stripped cable leads as short as

possible to minimize the length of unshielded conductors that will be exposed to the noisy

environment.  See the Series 90-30 PLC I/O Module Specifications Manual, GFK-0898 for

additional details.
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 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.  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 (insulate it

with shrink tubing).

 Terminal Strip Method.  Mount a terminal strip inside the control enclosure and run a

shielded cable from the terminal strip to the module’s terminal board terminals.  Connect the

shield to the metal panel next to the terminal strip.  Do not connect the shield at the module

end (insulate it with shrink tubing).   Wire the field device to the terminal strip with a shielded

cable, grounding the shield at the device end only (insulate the other end of the shield with

shrink tubing).  Also, keep the length of exposed leads at the terminal strip and device ends as

short as possible.

Note

TBQC - The Terminal Block Quick Connect Assembly is not recommended for
use with analog modules due to cable shielding requirements.

Analog Output Module Wiring

Each output should be connected using a good quality shielded wire with the shield grounded at the

module end only.  See GFK-0898, Series 90-30 PLC I/O Module Specifications, for more

information.

I/O Module Power Supply Current Draw

These values are found in Chapter 2 of this manual, which discusses how to calculate power

supply loading.  The information is also found in GFK-0898, Series 90-30 PLC I/O Module

Specifications.

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 1153 of 1433



GFK-0356Q Chapter 7  Input/Output Modules 7-11

7 

I/O Module 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 connections to DC and Analog Input modules. 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 and Output Module wiring.  This should also be shielded to further reduce

noise coupling.

 Discrete Output Module wiring.  These often switch inductive loads that produce noise

spikes when switched off.

 DC Input Module wiring.  Although suppressed internally, these low-level inputs should be

further protected against noise coupling by observing these wiring practices.

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.  Where AC or Output wiring bundles must pass near low-

level signal wiring bundles, avoid running them beside each other.  Route them so that, if they have

to cross, they do so at a right angle.  This will minimize coupling between them.
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IC693DVM300 Digital Valve Driver Module

This 4-channel digital valve driver module is capable of driving loads of up to .6 Amps at 24

VDC.  Although it mounts in a standard Series 90-30 PLC slot, it does not connect to the PLC

backplane.  Its control power and output power come from an external supply.  (The GE Fanuc

IC690PWR 24 stand-alone power supply would be a suitable choice.)  This module is designed for

TTL (5 VDC) inputs.

OUTPUT

1
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3

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

4

DIG CH: 1

2

3

4

PWR

28V  1.6A max.

+28V.IN

+28V.RET

AUX.OUT.+15

AUX.OUT.-15

DIGITAL.1.IN

DIGITAL.2.IN

DIGITAL.3.IN

DIGITAL.4.IN

DIGITAL.RET

+28V1.IN

+28V2.IN

28V1&2.RET

VALVE.1.OUT

VALVE.2.OUT

VALVE.3.OUT

VALVE.4.OUT

VALVE.1.RET

VALVE.2.RET

VALVE.3.RET

VALVE.4.RET

Figure 7-6.  IC693DVM300 Digital Valve Driver Module

Indicator LEDs

 DIG CH: 1 – 4:  These light when their corresponding input is at a Logic  level.

 PWR:  Lights to indicate the presence of +26 VDC (nominal) input power on terminals 

and 2.
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DVM Specifications

Table 7-1.  IC693DVM300 Specifications

OUTPUT CHARACTERISTICS

  Outputs (Channels) per Module 4

  Isolation 2500 Vrms (optical isolation)

  Nominal Output Voltage 24 VDC

  Power Supply for Output Channels 26 VDC nominal, 2  VDC minimum, 35 VDC
maximum

  Output Current .6 Amps maximum per channel
6.4 Amps maximum total per module

  Output Voltage Drop (fully loaded) 0.32 VDC

  Off state leakage current 26 ∝ A at 26 VDC operating voltage

  Turn-on response time <  ∝ S with resistive load

  Turn-off response time <  ∝ S with resistive load

  Output protection (per channel) Reversed-biased zener diode for free-wheeling
inductive current.  Also 36 Volt transorb for
ESD and surge protection.

INPUT CHARACTERISTICS

  Input Voltage 5 VDC (TTL) nominal, 2Vdc Maximum

   Logic 1 Level Logic :  V > 3.5 VDC
Logic 0:   V < 0.7 VDC

  Input Current 3.8 mA nominal

  Input protection 3.3 Volt transorb

AUXILIARY POWER SUPPLY OUTPUTS

  Voltage and Current + 5 VDC @ 0.3A and - 5 VDC @ 0.2A

  Isolation Not isolated

MODULE POWER REQUIREMENTS

  Power Consumption (Does not consume
any power from PLC backplane.)

5.6 Watts (with all outputs on) from external
supply connected to terminals  and 2 (does
not include power consumed by outputs)

  Input Voltage +26 VDC nominal, 35 VDC maximum
continuous

Fuses

 Quantity  - Module control power.   Amp.  Buss GDB- A.

 Quantity 4 - One for each output.  2 Amps.  Littlefuse 239002.
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DVM Connections

Table 7-2.  IC693DVM300 Connections

Pin

No.

Signal Name Connection Description

+28V.IN Module Control Power + input terminal (common on pin 2).  Supplies power to
module’s signal-level circuits and auxiliary + 5 and - 5 Volt power supplies
(pins 2, 3, and 4).  Requires external 26 VDC (nominal) power supply

2 +28V.RET Common terminal for Module Control Power (pin ).

3 AUX.OUT.+ 5 + 5 VDC @ 0.3A Auxiliary power output for external circuits.  Not isolated.
Developed from input power on pins  and 2.

4 AUT.XOUT.-
5

- 5 VDC @ 0.2A Auxiliary power output for external circuits.  Not isolated.
Developed from input power on pins  and 2.

5 DIGITAL. .IN Channel  TTL input connection (common on pin 9)

6 DIGITAL.2.IN Channel 2 TTL input connection (common on pin 9)

7 DIGITAL.3.IN Channel 3 TTL input connection (common on pin 9)

8 DIGITAL.4.IN Channel 4 TTL input connection (common on pin 9)

9 DIGITAL.RET Common connection for Digital Input Channels  - 4 (pins 5 - 8)

0 +28V .IN Power Supply connection for Output Channels  and 2 (common on pin 2).
Required external 26 VDC (nominal) power supply.

+28V2.IN Power Supply connection for Output Channels 3 and 4 (common on pin 2).
Required external 26 VDC (nominal) power supply.

2 28V &2.RET Common connection for both Output Channel Power Supply inputs (pins 0 and
)

3 VALVE .OUT Channel  Output connection (return on pin 4)

4 VALVE .RET Return connection for Channel  Output (pin 3)

5 VALVE2.OUT Channel 2 Output connection (return on pin 6)

6 VALVE2.RET Return connection for Channel 2 Output (pin 5)

7 VALVE3.OUT Channel 3 Output connection (return on pin 8)

8 VALVE3.RET Return connection for Channel 3 Output (pin 7)

9 VALVE4.OUT Channel 4 Output connection (return on pin 20)

20 VALVE4.RET Return connection for Channel 4 Output (pin 9)
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Table 7-3.  Series 90-30 Discrete I/O Modules

Catalog

Number

Points Description

IC693MDL230
IC693MDL23
IC693MDL240
IC693MDL24
IC693MDL630
IC693MDL632
IC693MDL633
IC693MDL634
IC693MDL640
IC693MDL64
IC693MDL643
IC693MDL644
IC693MDL645
IC693MDL646
IC693MDL652
IC693MDL653
IC693MDL654
IC693MDL655
IC693ACC300

8
8

6
6

8
8
8
8

6
6
6
6
6
6

32
32
32
32

6

Discrete Modules - Input

20 VAC Isolated
240 VAC Isolated

20 VAC
24 VAC
24 VDC Positive Logic

25 VDC Positive/Negative Logic
24 VDC Negative Logic
24 VDC Positive/Negative
24 VDC Positive Logic
24 VDC Negative Logic
24 VDC Positive Logic, FAST
24 VDC Negative Logic, FAST
24 VDC Positive/Negative Logic
24 VDC Positive/Negative Logic FAST
24 VDC Positive/Negative Logic
24 VDC Positive/Negative Logic, FAST
5/ 2 VDC (TTL) Positive/Negative Logic
24 VDC Positive/Negative Logic
Input Simulator

IC693MDL3 0
IC693MDL330
IC693MDL340
IC693MDL390
IC693MDL730
IC693MDL73
IC693MDL732
IC693MDL733
IC693MDL734
IC693MDL740
IC693MDL74
IC693MDL742
IC693MDL750
IC693MDL75
IC693MDL752
IC693MDL753
IC693MDL930
IC693MDL940
IC693MDL93
IC693DVM300

2
8

6
5
8
8
8
8
6

6
6
6

32
32
32
32
8

6
8
4

Discrete Modules - Output

20 VAC, 0.5A
20/240 VAC, 2A
20 VAC, 0.5A
20/240 VAC Isolated, 2A
2/24 VDC Positive Logic, 2A
2/24 VDC Negative Logic, 2A
2/24 VDC Positive Logic, 0.5A
2/24 VDC Negative Logic
25 VDC Positive/Negative Logic, A
2/24 VDC Positive Logic, 0.5A
2/24 VDC Negative Logic, 0.5A
2/24 VDC Pos. Logic, Electronic Short Circuit Protect
2/24 VDC Negative Logic
2/24 VDC Positive Logic

5/24 VDC (TTL) Negative Logic
2/24 VDC Positive/Negative Logic, 0.5A

Relay, 4A Isolated
Relay, 2A
Relay, Isolated, N.C. and Form C, 8A
Digital Valve Driver module, .6A, 24 VDC

Discrete Modules - Combination Input/Output

IC693MAR590 8/8 20 VAC Input, Relay Output

IC693MDR390 8/8 24 VDC Input, Relay Output
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Table 7-4.  Series 90-30 Analog I/O Modules

Catalog

Number

Channels Description

IC693ALG220
IC693ALG22
IC693ALG222
IC693ALG223
IC693ALG390
IC693ALG39
IC693ALG392
IC693ALG442

4
4

6
6

2
2
8
4 In/2 Out

Analog Modules

Analog Input, Voltage
Analog Input, Current
Analog Input, Voltage, High Density
Analog Input, Current, High Density
Analog Output, Voltage
Analog Output, Current
Analog Output, Current/Voltage, High Density
Analog Current/Voltage Combination Input/Output
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Option Modules

This chapter provides an overview of Series 90-30 Option modules.  For detailed information, the

applicable user’s manual should be consulted (these manuals are listed for each module at the end

of its section).

Third-Party Option Modules and the Accompany Program

In addition to the modules discussed in this chapter, numerous third-party option modules (and

other hardware and software products) for the Series 90-30 PLC are available to meet a wide

variety of needs. Third-party companies that meet GE Fanuc’s standards may apply for recognition

under the GE Fanuc Accompany Program.  Details on the Accompany Program are found in the

GE Fanuc Automation Solutions Catalog or on the GE Fanuc web site, both listed below.   For

information on third-party modules, consult the following:

 Your GE Fanuc PLC distributor or sales engineer

 The GE Fanuc web site at http://www.gefanuc.com

Option Modules Discussed in this Chapter

 IC693CMM301 Genius Communications Module (GCM)

 IC693CMM302 Enhanced Genius Communications Module (GCM+)

 IC693BEM331 Genius Bus Controller (GBC)

 IC693BEM340 FIP Bus Controller (FBC)

 IC693BEM330 FIP Remote I/O Scanner

 IC693APU301/302 Motion Mate Axis Positioning Module (APM)

 IC693DSM302 Motion Mate Digital Servo Module (DSM302)

 IC693DSM314 Motion Mate Digital Servo Module (DSM314)

 IC693APU300 High Speed Counter (HSC) Module

 IC693BEM320 I/O Link Interface Module

 IC693BEM321 I/O Link Master Module

 IC693APU305 I/O Processor Module

 IC693CMM321 Ethernet Interface Module

 IC693PCM300/301/311 Programmable Coprocessor Module (PCM)

8
Chapter
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 IC693CMM311 Communications Control Module (CCM)

 IC693ADC311 Alphanumeric Display Coprocessor (ADC) Module

 IC693TCM302 Temperature Control Module (TCM)

 IC693PTM100 Power Transducer Module (PTM)

IC693CMM301 Genius Communications Module (GCM)

The Genius Communications Module (IC693CMM301) for the Series 90-30 PLC provides global

communications on a Genius Communications bus between Series 90-30 PLCs and/or other GE

Fanuc PLCs.  Series 90-70, Series Six, and Series Five PLCs can communicate on this bus through

their respective Genius Bus Controllers.

The Genius Communications bus is a token passing peer-to-peer, noise immune network optimized

to provide high speed transfer of real time control data.  Up to eight Series  90-30 PLC CPUs, in

any combination, can communicate with each other over a single Genius I/O serial bus using a

standard twisted pair, shielded cable.

OK

COM

GENIUS
COMM

GENIUS
COMMUNICATIONS

MODULE
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4

44A729182-016R02
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SHD
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Figure 8-1.  The IC693CMM301 GCM Module
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Status LEDs

The LEDs on the front of the GCM module indicate its operating status and should be on during

normal operation.

OK Shows the status of the GCM module. This LED turns on after power up diagnostics are

completed.

COM Shows the status of the Genius communications bus. This LED is on steadily when the bus

is operating properly. It blinks for intermittent bus errors and is off for a failed bus. It is

also off when no configuration has been received from the PLC CPU.

FIRST
DEVICE

SHIELD
OUT

SHIELD
IN

SERIAL
2

SERIAL

1

R

SHIELD
OUT

SHIELD
OUT

LAST
DEVICE

SHIELD
OUT

R

SHIELD
IN

SERIAL
2

SERIAL

1

SHIELD
IN

SERIAL
2

SERIAL

1

SHIELD
IN

SERIAL
2

SERIAL

1

Figure 8-2.  Genius Bus Wiring Schematic

SERIES 90-70

C

P

U

G
C

M

G

C

M

SERIES 90-30 SERIES 90-30

GENIUS COMMUNICATIONS BUS

B
G

C

Figure 8-3.  Example of Genius Communications Network

GCM Documentation

For detailed information on the Genius Communications Module, including installation

instructions, refer to GFK-0412, the Series 90-30 Genius Communications Module User’s Manual.
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IC693CMM302 Enhanced Genius Communications Module (GCM+)

The Enhanced Genius Communications Module (GCM+), IC693CMM302, is an intelligent module

that provides automatic global data communications between a Series 90-30 PLC and up to 31

other devices on a Genius bus.

The GCM+ can be located in any standard Series 90-30 CPU baseplate, expansion baseplate, or

remote baseplate.   However, for most efficient operation, it is recommended that the module be

installed in the CPU baseplate since the sweep impact time of the GCM+ module depends on the

model of PLC and the baseplate where it is located.  Note: if a GCM module is present in a

system, GCM+ modules cannot be included in the system.

Multiple GCM+ modules can be installed in a Series 90-30 PLC system with each GCM+ having

its own Genius bus serving up to 31 additional devices on the bus.  For example, this allows a

Series 90-30 PLC with three GCM+ modules to exchange global data with as many as 93 other

Genius devices automatically.  In addition to basic global data exchange, the GCM+ module can be

used for various applications such as:

 Data monitoring by a personal computer or an industrial computer.

 Monitoring data from Genius I/O blocks (although it cannot control Genius I/O blocks).

 Peer-to-peer communications among devices on the bus.

 Master-slave communications among devices on the bus (emulates remote I/O).

The Genius bus connects to the terminal board on front of the GCM+ module.
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Figure 8-4.  Enhanced Genius Communications Module

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 1163 of 1433



GFK-0356Q Chapter 8  Option Modules 8-5

8 

Status LEDs

The LEDs on the front of the GBC indicate its operating status and should be on during normal

operation.

OK Shows the status of the GBC module. This LED turns on after power up diagnostics are

completed.

COM Shows the status of the Genius communications bus. This LED is on steadily when the bus

is operating properly. It blinks for intermittent bus errors and is off for a failed bus. It is

also off when no configuration has been received from the PLC CPU.

GCM+ Documentation

For more information about the GCM+, refer to GFK-0695, Series 90-30 Enhanced Genius

Communications Module User’s Guide.
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IC693BEM331 Genius Bus Controller (GBC)

The Series 90-30 Genius Bus Controller (GBC), catalog number IC693BEM331, provides the

interface between a Series 90-30 PLC and a Genius I/O serial bus.  The GBC receives and

transmits control data of up to 128 bytes for up to 31 devices on the Genius I/O bus.  A Genius Bus

Controller can serve:

  Genius blocks, which provide an interface to a wide range of discrete, analog, and special-

purpose field devices.  Note that the GCM and GCM+ modules, described earlier, cannot

control Genius blocks.

 Remote Drops, which consist of Series 90-70 I/O racks interfaced to the bus through Remote

I/O Scanner modules.  Each of these drops can have any mix of Series 90-70 discrete and

analog I/O modules, providing up to 128 bytes of input data and 128 bytes of output data.

 Field Control I/O Station, which consists of a Bus Interface Unit (BIU) and up to eight

additional Field Control modules.  The BIU provides intelligent processing, I/O scanning, and

feature configuration for the I/O station.

 Genius Hand-Held Monitor (HHM), which is a portable device that can also be permanently

mounted.  The HHM provides a convenient operator interface for block setup, data monitoring,

and diagnostics.

 Multiple hosts, for communications using datagrams and Global Data.
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Figure 8-5.  Genius Bus Controller Module

A bus may feature I/O control, enhanced by communications commands in the program. Or, a bus

can be used entirely for I/O control, with many I/O devices and no additional communications.  A

bus can also be dedicated to CPU communications, with multiple CPUs and no I/O devices. More

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 1165 of 1433



GFK-0356Q Chapter 8  Option Modules 8-7

8 

complex systems can also be developed, with dual CPUs and one or more additional CPUs for data

monitoring.

Number of Genius Bus Controllers

Up to eight Genius Bus Controllers or Enhanced Genius Communications Modules can be included
in a Series 90-30 PLC system that has release 5.0 or later CPU firmware.  A GBC cannot be
installed in a system with a GCM.

The I/O devices on a bus may be Genius I/O blocks, or standard Series 90-70 I/O modules in one or

more remote drops. The total number of I/O circuits that can be served by one Genius bus depends

on the types of I/O devices that are used and the memory available in the CPU.

Many Genius I/O blocks have both inputs and outputs on the same block. Blocks configured in the

programming software as having both inputs and outputs occupy the identical number of references

in both %I and %Q memory, regardless of the block’s software configuration. Unused references

cannot be assigned to other inputs or outputs, and should not be used in the application program.

Status LEDs

The LEDs on the front of the GBC indicate its operating status and should be on during normal

operation.

OK Shows the status of the GBC module. This LED turns on after power up diagnostics are

completed.

COM Shows the status of the Genius communications bus. This LED is on steadily when the bus

is operating properly.  It blinks for intermittent bus errors and is off for a failed bus. It is

also off when no configuration has been received from the PLC CPU.

Compatibility

Specific equipment or software versions required for compatibility with the GBC module are listed

below.

Series 90-30 PLC

CPU: The GBC module can be used with CPU models: IC693CPU311K, 321K, 331L or later, or

any version of the IC693CPU313, 323, 340, 341, 350, 351, 352, 360, 363, and 364. The CPU

firmware must be release 5.0 or later.

Logicmaster 90-30 version 5.0 (IC641SWP301L, 304J, 306F, 307F), VersaPro, or

Logic Developer-PLC software is required.

Series Six PLC

To exchange global data with a Genius Bus Controller, the Series Six Bus Controller must be
catalog number IC660CBB902F/903F (firmware version 1.5), or later.
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Genius Hand-Held Monitor

The Genius Hand-Held Monitor can be used to display the GBC bus address, its software version,
and the Series Six register address configured for global data. HHM version IC660HHM501H
(revision 4.5) or later is required. There is no Hand-Held Monitor connector on the GBC module,
but a Hand-Held Monitor can communicate with the GBC while connected to any other device on
the bus. Optionally, an additional HHM mating connector can be installed on the bus near the
GBC.

Hand-Held Programmer

The GBC can be configured using a Series 90-30 Hand-Held Programmer (IC693PRG300).

Genius I/O Blocks

Genius I/O blocks can be present on the same bus as the GBC. However, because the Bus

Controller is not compatible with older phase A blocks, they should not be installed on the same

bus.

Genius Bus

The Genius bus is a shielded twisted-pair wire, daisy-chained between devices, and terminated at

both ends. Proper cable selection is critical to successful operation of the system. Suitable cable

types are listed in GEK-90486-1, the Genius I/O System and Communications User’s Manual.

Diagnostics

Genius blocks and other devices on the bus automatically report faults, alarms and certain other

predefined conditions to the PLC.

INPUTS AND FAULT MESSAGE

FROM BLOCK 3

1 2 3 4

GBC

F F
F

TOKEN

FAULT

Only one diagnostic message can be sent during any bus scan. If a fault message has already been

sent (by another device) during that scan, a device saves its own diagnostic message until the next

available bus scan. For example, if the communications token is currently at device 3, and faults

occur at devices 3 and 4 at the same time, device 3 can send its diagnostic message if another

message has not already been sent. Device 4 must wait at least one more bus scan to send its

diagnostic message.

The GBC stores any diagnostic messages it receives. They are read automatically by the Series 90-

30 CPU. Faults can then be displayed in the fault table using the programming software. A Genius

Hand-held Monitor must be used to clear the faults from the fault table.
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Datagrams

The Series 90-30 GBC supports all Genius datagrams.  Refer to chapter 3 of the Genius I/O System

and Communications User’s Manual, GEK-90486-1, for details on using datagrams.

Global Data

Global Data is data that is automatically and repeatedly broadcast by a GBC. The Series 90-30

GBC can send up to 128 bytes of Global Data each bus scan. It can receive up to 128 bytes of

Global Data each bus scan from each GBC on its bus.

Sending Global Data

Once set up by configuration, Global Data is broadcast automatically. Other devices that receive

the Global Data sent by a Series 90-30 PLC place it in these memory locations:

Series 90-30 PLC Sends

Global Data To: Other CPU Places Global Data in these Memory Location:

Series 90-30 PLC %I, %Q, %G, %R, %AI, %AQ. Memory type and beginning
address are chosen during configuration of the receiving GBC.

Series 90-30 GCM+ %I, %Q, %G, %R, %AI, %AQ

Series 90-30 PLC/GCM %G memory location corresponding to Device Number (16-23)
of the Series 90-30 GBC that sent the data.

Series Six PLC Register memory. Beginning Series Six address selected during
configuration of the Series 90-30 GBC that sent the data.

Series Five PLC Register memory. Beginning Series Five address selected during
configuration of the Series 90-30 GBC that sent the data.

Computer PCIM or QBIM Input Table Segment corresponding to Device
Number of the Series 90-30 GBC that sent the data.

Receiving Global Data

The GBC can be configured to receive or ignore Global Data from any other GBC. The memory

type and length for incoming Global Data are also selected during configuration.  The Series 90-30

CPU can place incoming Global Data in %I, %Q, %G, %R, %AI, or %AQ memory.

Genius Bus Controller Documentation

See the following manuals for detailed information on the Series 90-30 Genius Bus Controller and

the Genius I/O system:

 GFK-1034, Series 90-30 Genius Bus Controller User’s Manual

 GEK-90486-1, Genius I/O System and Communications User’s Manual

 GEK-90486-2, Genius I/O Discrete and Analog Blocks User’s Manual

 GFK-0825, Field Control Distributed I/O and Control System - Genius Bus  Interface Unit

User’s Manual

 GFK-0826, Field Control Distributed I/O and Control System - I/O Modules User’s Manual
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IC693BEM340 FIP Bus Controller (FBC) Module

The Series 90-30 PLC FIP (Factory Instrumentation Protocol) Bus Controller (catalog number

IC693BEM340) is used to interface a FIP I/O serial bus to a Series 90-30 PLC.

Interface Unit

FIP I/O Bus
Field Control

I/O Station

Remote I/O Rack

FIP Bus PS

P
S

C
P
U

F
B

C

Up to 8 Field Control
modules (4

shown).

Series 90-70 PLC

Generic
Device

FIP  Inter-
face Module

Optional Redundant FIP I/O Bus

Optional Expansion Rack

P

S

C
P
U

F
B

C

Series 90-70 PLC

C
P

U

Series 90-30 PLC

P
S

F
B
C

Remote I/O Nest

S
c
a
n
n

e
r

Figure 8-6.  Example of FIP I/O System Configuration

A FIP bus is used primarily for I/O control. It also is used to store configuration data to remote

devices and to report faults. Devices that can be on a FIP bus in a Series 90-30 PLC system

include:

 Series 90-70 PLC, interfaced to a FIP bus by a FIP Bus Controller.

 Field Control Stations, Field Control I/O modules that are interfaced to the bus via a FIP Bus

Interface Unit (BIU).

 Remote Drops, Series 90-30 I/O racks that are interfaced to the bus via FIP Remote I/O

Scanner Modules.  Each remote drop can include one 5- or 10-slot main rack, one  5- or 10-slot

expansion rack and any mix of discrete and analog I/O modules.

 Generic Devices, such as general-purpose computers that are interfaced to the bus via a FIP

Interface Module.
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The FIP Bus Controller is a standard, rack-mounted Series 90-30 PLC module. It plugs easily into

the PLC’s backplane.  The latch on the bottom of the module secures it in position.

9-Pin FIP Fieldbus Connector
(channel 1)

9-Pin FIP Fieldbus Connector
 (channel 2)

15-Pin Serial Connector RS-485

Module OK

Run

Carrier Detect Ch. 1

Transmit Enable Ch. 1

Carrier Detect Ch. 2

Transmit Enable Ch. 2

Figure 8-7.  Series 90-30 FIP Bus Controller

There are no DIP switches or jumpers to set on the module.

The Series 90-30 FIP Bus Controller has six status LEDs, an RS-485 serial port, and two identical

FIP bus connectors.

Status LEDs

The 6 LEDs on the front of the FIP Bus Controller display module status and communications

activity.

Serial Port

The 15-pin serial port is used to connect a computer for upgrading the operating firmware of the

Bus Controller and for configuring by an external configuration tool.

FIP Bus Connectors

The two 9-pin connectors on the FIP Bus Controller provide for attachment of one or two FIP

busses.  The two busses provide a redundant bus capability.
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IC693BEM330 FIP Remote I/O Scanner Module

The FIP (Factory Instrumentation Protocol) Remote I/O Scanner (catalog number IC693BEM330)

is an intelligent module that interfaces Series 90-30 I/O modules to a FIP bus. Up to 19 I/O

modules can be accommodated by using two 10-slot baseplates connected by an expansion cable.

Together, the Remote I/O Scanner and the modules it serves are referred to as an I/O Nest. The FIP

Nest can include most Series 90-30 I/O modules.

The host CPU can be any type of CPU capable of communicating on a FIP bus. A module in the

host (such as a FIP Bus Controller) provides the necessary interface between the FIP bus and the

host CPU.

FIP
Bus

Controller

CPU

FIP Bus

Host CPU

Up to 128 devices

I/O Nest

Hand-held
Programmer

Expansion Cable,
up to 50 feet (15 Meters)
S

c
a
n
n
e
r

Figure 8-8.  Example of FIP Remote I/O Scanner System Configuration

The Series 90-30 Hand-Held Programmer provides a convenient way to perform setup, monitoring,

and control functions.

Features of the Remote I/O Scanner

The FIP Remote I/O Scanner performs the following basic functions:

 controls operation of the I/O nest in the selected mode

 scans discrete and analog I/O modules and maintains I/O scan timing

 maps I/O data to FIP application variables

 detects module and system faults and reports them to the FIP network

 permits standalone configuration using Hand-Held Programmer

 retains its network configuration through loss of power
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 permits I/O forcing from the Hand-Held Programmer

 detects and records input transitions

 supports FIP messaging services

 responds to an external synchronization signal

 can provide blinking or pulsed outputs

 can provide input filtering and chatter detection

FIP Bus Interface

The Remote I/O Scanner communicates at a data rate of 1MHz.  There are two versions of the FIP

communications standard: FIP and WORLD FIP. A DIP switch on the module is used to select the

version that will be used by the Remote I/O Scanner. (The same communications method will then

be used on both bus cables).

The DIP switch on the module must be set to the FIP  position for the Remote I/O Scanner to

communicate with a Series 90-70 PLC.

Module Description

The FIP Remote I/O Scanner is a standard Series 90-30 PLC module that plugs easily into the

backplane of the baseplate.

FIP CH S2
1.0 MHz

CD1

TEN1

CD2

TEN2

LEDs

FIP Bus Connectors

Synchro Connector

Lug for Ground Wire

C
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S
Y
N
C
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Figure 8-9.  FIP Bus Interface Module
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Connectors

The front of the module has the following connectors:

CHANNEL 1

CHANNEL2

9-pin male D connectors for two FIP bus cables. A bus can be disconnected

from the module without disturbing the continuity of the bus. The second bus is

a backup for the first bus; its use is optional.

SYNCHRO Connector for a FIP synchronization cable.  It requires a mating connector such

as Molex #39-01-4031.  The synchronization capability is not used in a Series

90-70 PLC application.

(ground) The lug below the Synchro connector is used for the module ground wire

(provided). The other end of the ground wire must be connected to the mounting

bolt on the lower left corner of the baseplate and to chassis ground.

LEDs

There are two pairs of LEDs at the top of the module.  The upper pair is for channel 1 and the lower

pair is for channel 2.

CD1/CD2 The green Carrier Detected LEDs indicate the presence of a carrier-detect signal

on their respective channels.

TEN1/TEN2 The red Transmission Enabled LEDs indicate the module is generating

transmissions on their respective channels.

FIP Remote I/O Scanner Documentation:

 GFK-1037, Series 90-30 FIP Remote I/O Scanner User’s Manual

 GFK-1038, FIP Bus Controller User’s Manual
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IC693APU301/302 Motion Mate Axis Positioning Module (APM)

The Motion Mate APM is an easy-to-use intelligent, fully programmable one-axis (IC693APU301)

or two-axis (IC693APU302) motion control module for the Series 90-30 PLC.  The APM allows a

PLC user to combine high-performance control with PLC logic solving functions in one integrated

system.  The APM can be configured to operate in either Standard mode or Follower mode.  When

used in Standard mode, it combines high-performance motion control with PLC logic solving

functions in one integrated system.  When used in Follower mode, it provides high-performance

“electronic gearing” for continuous master/slave applications.  The desired mode is easily selected

by configuring a setup parameter in the configuration software.

AXIS POS
MODULE

STAT

OK

CFG

EN1

EN2

ONE
AXIS

AB

C
O
M
M

Figure 8-10.  Motion Mate APM Module

The Series 90-30 and APM operate together as one integrated motion control package.  The APM

controls axis motion and handles all direct communications to the drive and machine while the

PLC automatically transfers data between PLC tables and the APM.

The PLC also provides a means for connecting Operator Interfaces, which can control and monitor

system operation.  An example of an APM servo system showing the hardware and software used

to configure, program, and operate the system is shown below.

The APM can be installed in any Series 90-30 CPU, expansion, or remote baseplate.  For

embedded CPUs (311, 313, or 323), you may have up to three APM modules.  For a modular CPU

(331 or higher), you may have up to eight APM modules in one system, with a maximum of three

APM modules per baseplate.

Multiple motion programs may be created and stored in the APM (maximum of 10 may be stored

in the APM) with the Motion Programmer software package.  The APM is configured and

programmed with VersaPro software (Version 1.1 or later) or Logic Developer-PLC.
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The APM faceplate (front panel) has two 24-pin high-density connectors for servo connections.

The connector labeled A contains connections for Axis 1.  Connector B, for a 1-axis APM, contains

general purpose connections.  Connector B, for a 2-axis APM, has connections for Axis 2 as well

general purpose connections.  To make wiring easier to the drive and machine, each high-density

connector is typically connected by a short cable to a terminal block.

CPU

DRIVE

MACHINE 1

ENCODER 1

DRIVE

MACHINE 2

ENCODER 2
Configuration Software Motion Programming

Software

APM

Figure 8-11.  Example of Motion Mate APM Servo System

APM Cables

These cables consists of a 24-pin I/O connector , a cable, and a 25-pin D-type terminal block

connector.  (Cables are documented in Chapter 10.)  Available cables are:

 IC693CBL311 (10 feet/3 meters)

 IC693CBL319 (3 feet/1 meter)

 IC693CBL317 (10 feet/3 meters) with an 8” external shield pigtail

 C693CBL320 (3 feet/1 meter) with an 8” external shield pigtail

For building custom-length cables, the 24-pin I/O cable connector is available in three different kits

(solder eyelet receptacle, crimp wire receptacle, and IDC (ribbon) receptacle). The terminal block

is Weidmuller RD25 910648 or equivalent (must be compatible with the I/O cable

IC693CBL311/319/317/320 - see Chapter 10 for details).

Motion Mate APM Module Documentation

See the following manuals for detailed information on Power Mate APM Modules:

 GFK-0840 Motion Mate APM for Series 90-30 PLC  Standard Mode User’s Manual

 GFK-0781 Motion Mate APM for Series 90-30 PLC Follower Mode User’s Manual

 GFK-0664 Series 90 PLC APM Programmer’s Manual

Related servo manual:

 GFK-1581     SL Series Servo User’s Manual
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IC693DSM302 Motion Mate Digital Servo Module (DSM302)

The Motion Mate DSM302 is a high-performance, two-axis motion control module that is highly

integrated with the logic solving and communications functions of the Series 90-30 PLC.  In digital

mode, this module controls GE Fanuc digital servos.  Beginning with firmware version 1.40, this

module has the ability to control servos with an analog command input, such as the GE Fanuc SL

Series Servos, or third party analog servos.

COMM
   STAT

       OK

      CFG

Motion Mate DSM302

AC

BD

EN2EN4

EN1EN3

Connector C

     Aux Axis 3

     (Follower Master Axis)

Status LEDs

     STAT

     OK

     CFG

     EN1 - EN4

Connector D

     Aux Axis 4

COMM

Connector A

     Servo Axis 1

Connector B

     Servo Axis 2

Grounding Tab

6–pin, RJ–11 connector
used to upgrade firmware
and load motion programs

(use cable IC693CBL316)

RS–232
PORT 1

Pin 1

Figure 8-12.  Motion Mate DSM302 Module
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Features.

 Digital Signal Processor (DSP) control of GE Fanuc Servos

 Block Processing time under 5 milliseconds

 Velocity Feed forward and Position Error Integrator to enhance tracking accuracy

 High resolution of programming units

- Position:  –8,388,608...+8,388,607 User Units

- Velocity:   1 ... 8,388,607 User Units/sec

- Acceleration:  1 .. 134,217,727 User Units/sec/sec

 Simple and powerful Motion Program instruction set

 Simple 1- or 2-axis motion programs with synchronized block start

 Program support for a short motion program, called Program 0, which can be created in the

configuration software

 Non-volatile storage for 10 programs and 40 subroutines, created with the APM Motion

Programming software.

 User scaling of programming units (User Units)

 DSM firmware, stored in Flash memory, is updated via its front panel COMM port.

 Generic programming using command parameters as operands for Acceleration, Velocity,

Move, and Dwell Commands

 Automatic Data Transfer between PLC tables and DSM302 without user programming

 Ease of I/O connection with factory cables and terminal blocks as well as a serial port for

connecting programming devices.  The serial port also allows ”soft“ upgrades to firmware,

which is stored in Flash memory.

 Control of GE Fanuc Digital servos, analog SL Series Servos, or third party analog servos.

 Home and overtravel switch inputs for each Servo Axis

 Two Position Capture Strobe Inputs for each Position Feedback Input

 5v , 24v and analog I/O for use by PLC

 A Quad B Encoder input for Follower Master axis

 13 bit Analog Output can be controlled by PLC or used as Servo Tuning monitor

IC693DSM302 Documentation

 GFK-1464, Motion Mate DSM302 for Series 90-30PLCs User’s Manual.

 GFK-0664, Series 90-30 PLC APM Programmer’s Manual

Related servo manuals:

 GFK-1581, SL Series Servo User’s Manual
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 GFH-001, Beta Series Servo Products Specification Guide

 GFZ-65192EN, Alpha Series Servo Amplifier (SVU) Descriptions Manual

 GFZ-65162E, Control Motor Amplifier, Alpha Series

 GFZ-65142E, GFZ-65150E, GFZ-65165E, Alpha Series Servo Motor Manuals
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IC693DSM314 Motion Mate Digital Servo Module (DSM314)

The Motion Mate DSM314 is a high-performance motion control module that is highly integrated

with the logic solving and communications functions of the Series 90-30 PLC.  In digital mode, this

module controls GE Fanuc digital servos.  In analog mode, this module controls servos with an

analog command input, such as the GE Fanuc SL Series Servos, or third party analog servos.

COMM
   STAT
       OK
      CFG

EN3                        EN1

EN4                        EN2
C                                       A

D                                       B

Status LED’s

Stat

     OK

     CFG

     EN1 - EN4

COMM

6-pin RJ-11 connector.

     Provides RS-232

connection for firmware

update

Connector A

     Servo Axis 1

Connector B
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Figure 8-13.  Motion Mate DSM314 Module
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Features

 Digital Signal Processor (DSP) control of GE Fanuc Servos

 Block Processing time under 5 milliseconds

 Velocity Feed Forward and Position Error Integrator to enhance tracking accuracy

 High resolution of programming units

- Position:  -536,870,912...+536,870,911 User Units

- Velocity:  1 ... 8,388,607 User Units/sec

- Acceleration:  1 … 1,073,741,823 User Units/sec/sec

 Simple and powerful motion program instruction set

 Simple 1- to 4-axis motion programs.  Multi-axis programs using Axes 1 and 2 may utilize a

synchronized block start.

 Non-volatile storage for 10 programs and 40 subroutines created with VersaPro software

(Version 1.1 or later).

 Compatible with Series 90-30 CPUs equipped with firmware release 10.0 or later (will not

work with CPUs 311 – 341 and 351).

 Single point of connection for all programming and configuration tasks, including motion

program creation (Motion Programs 1 – 10) and Local Logic programming.  All programming

and configuration is loaded through the PLC’s programming communications port.  In turn, the

CPU loads all configuration, motion programs, and Local Logic programs to the DSM314

across the PLC backplane.

 User scaling of programming units (User Units) in both Standard and Follower modes.

 DSM314 firmware, stored in Flash memory, is updated via its front panel COMM port.

Firmware update kits provide firmware and Loader software on floppy disk.  Firmware is also

available for download on the GE Fanuc web site (http://www.gefanuc.com/support).

 Recipe programming using command parameters as operands for Acceleration, Velocity,

Move, and Dwell Commands

 Automatic Data Transfer between PLC tables and DSM314 without user programming

 Ease of I/O connection with factory cables and terminal blocks

 Electronic CAM capability, starting with Firmware Release (Version) 2.0

 Control of GE Fanuc α Series and β Series Digital servos, SL-Series servos, or third party

servos with analog velocity command or analog torque command interface.

 Home and overtravel switch inputs for each Servo Axis

 Two Position Capture Strobe Inputs for each axis can capture axis and/or master position with

an accuracy of +/-2 counts plus 10 microseconds of variance.

 5V , 24V and analog I/O for use by PLC

 Incremental Quadrature Encoder input on each axis for Encoder/Analog mode

 Quadrature Encoder input for Follower Master axis

 13 bit Analog Output can be controlled by PLC or used as Digital Servo Tuning monitor

 High speed digital output (four each 24V and four each 5V) via on-board Local Logic control
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IC693DSM314 Documentation

 GFK-1742, Motion Mate DSM314 for Series 90-30 PLC User’s Manual

Related servo manuals:

 GFK-1581, SL Series Servo User’s Manual

 GFH-001, Beta Series Servo Products Specification Guide

 GFZ-65192EN, Alpha Series Servo Amplifier (SVU) Descriptions Manual

 GFZ-65162E, Control Motor Amplifier, Alpha Series

 GFZ-65142E, GFZ-65150E, GFZ-65165E, Alpha Series Servo Motor Manuals
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IC693APU300 High Speed Counter (HSC) Module

The High Speed Counter (IC693APU300) for the Series 90-30 PLC is a single-slot module which

can be used in applications where pulse input rates exceed the input capability of the PLC or where

too large a percentage of PLC  processing capability would be required.  The High Speed Counter

provides direct processing of rapid pulse signals up to 80 KHz for industrial applications such as:

meter proving, turbine flowmeter, velocity measurement,  material handling, motion control and

process control.

With direct processing, the High Speed Counter module is able to sense  inputs, count, and respond

with outputs without needing to communicate with a  CPU.  It can be configured to count either up

or down, to count both up and down, or to count the difference between two changing values.  The

module can be configured to provide 1, 2, or 4 counters of differing complexity.
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Figure 8-14.  High Speed Counter (HSC)

The High Speed Counter can be installed in any Series 90-30 baseplate and is configured using the

Hand-Held Programmer, Logicmaster 90-30/20, VersaPro software, or Logic Developer-PLC.

Many features can also be configured from the user’s application program.  There are no jumpers to

be set on the module.  Two LEDs at the top of the module indicate the operating status of the

module and the status of configuration parameters.

For details on the HSC, refer toGFK-0293, Series 90-30 High Speed Counter User’s Manual.
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IC693BEM320 I/O LINK Interface (Slave) Module

The I/O LINK Interface module (IC693BEM320) provides an interface between a Series 90-30

PLC and a proprietary Fanuc I/O LINK in a Fanuc CNC (Computer Numerical Control), or a

Series 90-70 PLC.  This module is configured as a slave device only (see the IC693BEM321 for

master applications).  The Fanuc I/O LINK is a serial interface which provides high speed

exchange of data between a master and up to 16 slaves.  An example of a Series 90-30 PLC in a

Fanuc I/O LINK system configuration is shown in the following illustration.

HHP

PROGRAMMER

SERIES 90-30

I/O LINK

MASTER

Figure 8-15.  Example of a Series 90-30 PLC in a Fanuc I/O LINK Configuration

The Series 90-30 I/O LINK Interface module is configured as a slave device only and allows the

Series 90-30 PLC to send either 32 or 64 I/O points to the I/O LINK.  The I/O LINK module must

be configured as either a 32 or 64 point I/O module during installation by setting a jumper plug

inside of the front cover of  the module to either 32 I/O or 64 I/O.

An  I/O LINK Interface module can be installed in any model of Series 90-30 PLC, and any

number of I/O LINK Interface modules can be installed in a system within the current limits of the

baseplate and other I/O modules installed in the baseplate.  For more details, see ”Load

Requirements for Hardware Components” in Chapter 12 of this manual.

I/O Link Interface Documentation

For detailed information on this module, refer to GFK-0631, the Series 90-30 I/O LINK Interface

Module User’s Manual.
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IC693BEM321 I/O LINK Master Module

The Series 90-30 I/O LINK Master Module (IC693BEM321) allows a Series 90-30 PLC to act as a

master on a proprietary Fanuc I/O LINK.  The Fanuc I/O LINK is a serial interface which provides

high-speed exchange of I/O data between the master and up to 16 slaves.  The master can receive

1024 discrete inputs from slaves, and send up to 1024 discrete outputs.

HHP

Series 90-30 PLC

I/O LINK

Master

Power Mate CNC

I/
O

 L
in

k
 M

a
s
te

r

Figure 8-16.  Example of I/O LINK Master System Configuration

The illustration above shows a simple I/O LINK system:  a Series 90-30 PLC used as a master, a

Series 90-30 Hand-held Programmer, an I/O LINK, and one slave.  In the illustration, the slave is a

Power Mate CNC.  Other devices that can be used as slaves include the Series 90-70 PLC, the

Series 90-30 PLC, the Fanuc Series 0 CNC, Fanuc Connection Units, and Fanuc Operator Panels.

The module can be configured using a Series 90-30 Hand-held Programmer (HHP) or the

configuration software.
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Any number of I/O LINK Master Modules can be installed in a Series 90-30 PLC.  When there are

multiple I/O LINK Master Modules in the same PLC, they must be on separate I/O LINKs.  An I/O

LINK Master Module can be installed in any I/O slot in any baseplate.  The maximum number of

I/O LINK Master Modules that can be installed in the CPU baseplate is six,

Restart Pushbutton

The LINK RESTART pushbutton provides a convenient means of restart if a failure occurs.

Pushing the Restart pushbutton restarts the operation of the LINK.

Serial Port

The front of the module has one 20-pin, Honda-type connector, used for connection to the first

slave on the I/O LINK.  Signal levels are RS422/485 compatible.

Compatibility

The Series 90-30 I/O LINK Master Module is compatible with the following devices:

 Host CPU

 Series 90-30 CPU models 311, 313, 321, 323, 331, and 341 release 4.4 or later, and all

versions of the CPU models 350, 351, 352, 360, 363, and 364.

 Series 90-30 Hand-held Programmer (HHP)

 Programmer

 Hand-Held Programmer

 Logicmaster 90-30 Programming Software Configurator, release 4.5 or later.

 VersaPro Software.

 Control programming software, Version 2.0 or later.

 Logic Developer-PLC software

 Slave Units

 Power Mate models A, C, D, and E

 Series 0 CNC

 Fanuc Operator Panel Unit

 Fanuc Connection Unit 1

 Fanuc Connection Unit 2

 Series 90-30 PLC with 90-30 I/O LINK Slave Module

 Series 90-70 PLCs with 90-70 I/O LINK Interface Module set up as slave

I/O Link Master Module Documentation

For detailed information on this module, refer to GFK-0823, the Series 90-30 I/O LINK Master

Module User’s Manual,
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IC693APU305 I/O Processor Module

The I/O Processor (IOP) module (IC693APU305) for the Series 90-30 PLC provides direct

processing of rapid pulse signals for industrial control applications such as:

 Fast response process control

 Velocity measurement

 Material handling, marking, and packaging

Direct processing means that the module is able to sense inputs, process the input information, and

control the outputs without needing to communicate with a CPU.

During each CPU sweep, the I/O Processor communicates with the CPU through 32 discrete inputs

(%I), 15 words of analog inputs (%AI), 32 discrete outputs (%Q), and 6 words of analog outputs

(%AQ).  The %AQ outputs can be used by the CPU program to set up timer values or send other

controlling parameters to the I/O Processor.
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Figure 8-17.  I/O Processor Module
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The I/O Processor is configured using the Series 90-30 Hand-held Programmer, Logicmaster

90-30, VersaPro, or Logic Developer-PLC software.  Many configuration parameters can be

modified from the user’s application program as well.  Each configuration parameter is set to a

factory default value which is suitable for many applications.  There are no jumpers or DIP

switches to set on the module.  Six green LEDs at the top of the module indicate the operating

status of the module, the status of configuration parameters, and the state of hardware outputs 1

through 4.

Module Features

Module features include:

 Up to 12 positive logic (source) inputs with input voltage range selection of either 5 VDC

(TTL) or 10 to 30 VDC (non-TTL).

 Up to eight positive logic (source) outputs: four outputs with 1 amp rating and four

configurable outputs with 0.5 amp rating

 Outputs protected by replaceable fuse (one fuse common to all outputs)

 Dedicated processor provides 500 ∝ s I/O update

 Counts per Timebase register for input rate measurement

 Total Counts register (32-bit) accumulates total counts received by module

 Four Strobe data registers for input position capture

 Two Timer data registers for indicating input pulse length or input spacing in milliseconds

 Thirty-two range comparators (outputs returned in %I and %AI data)

 Software configuration

 Internal module diagnostics

 Individual LEDs that indicate Module OK and Configured OK status

 Individual LEDs that indicate state of Outputs 1 through 4

 A removable terminal board for connection of field wiring.

Inputs can be used as count signals or edge-sensitive strobe signals.  Outputs can be used to drive

indicating lights, solenoids, relays, and other devices.

Power to operate the module’s logic circuitry is obtained from the 5 VDC bus on the baseplate

backplane.  Power sources for the input and output devices must be supplied by the user or by the

+24 VDC isolated output of the Series 90-30 power supply.  The I/O Processor module provides a

selectable threshold voltage to allow the inputs to respond to either a 5 VDC signal level or a 10 to

30 VDC signal level.  The threshold is selected by configuration.

All configuration parameters for the module are downloaded from the PLC to the I/O Processor

after it passes its internal diagnostics.  Once the module has been successfully configured, the

CONFIG OK LED will turn on.  Configuration parameters can be changed using the

programming/configuration software or the Hand-Held Programmer.

Operation of the I/O Processor module is monitored by a watchdog timer circuit.  If the watchdog

timer detects a module failure, it will force all outputs off and turn off the MODULE OK LED.

I/O Processor Module Documentation

Please refer to publication GFK-1028, Series 90-30 I/O Processor User’s Manual.
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IC693CMM321 Ethernet Interface Module

The Ethernet Interface module (IC693CMM321) provides an interface that allows you to attach the

Series 90-30 PLC to an Ethernet LAN via an external transceiver and AAUI cable, and to

communicate with hosts and other control devices on the network.

The Ethernet Interface for the Series 90-30 PLC has client/server capability.  As a client it can

initiate communications with other PLCs containing Ethernet Interfaces.  This is done from the

ladder program using the COMMREQ Function Block.  As a server it responds only to requests

from other devices such as a Host computer running a Host Communications Toolkit application or

another Series 90-30 PLC acting as a client.

The Ethernet Interface allows you to:

 Directly attach your PLC to an Ethernet network

 Initiate transfer of data to the PLC from another device

 Communicate simultaneously to multiple devices with up to 16 server connections

 Interface with other GE Fanuc devices, as well as with devices from other vendors

 Communicate from a Host computer (or other control device)

 Diagnose and maintain your system using diagnostic and station management tools

The Ethernet Interface does not support the Series 90-30/20/Micro Hand-Held Programmer.  Either

one or two Ethernet Interface modules can be installed in any Series 90-30 baseplate.

The Ethernet Interface connects to an Ethernet network through an external SQE enabled

transceiver (GE Fanuc catalog no. IC649AEA102 or IC649AEA103 or equivalent.  See Appendix

J).  The following figure shows the layout of the Ethernet Interface.
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Figure 8-18.  Ethernet Interface Module
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Four LEDs are located at the top of the board.  The Restart pushbutton is located immediately

below the LEDs.  The RS-232 serial port with the RJ-11 connector is the Station Manager port.

The RS-485 serial port with the 15-pin D connector located below the Station Manager port is the

module’s Downloader port.  The 14-pin AAUI connector, facing downward, is the Transceiver

port.  The Default MAC Address label is attached to the outside of the plastic housing.

Board Indicators

There are four LEDs on the Ethernet Interface:  OK, LAN, SER, and STAT.  These LEDs can be

ON, OFF, BLINKING slow, or BLINKING fast.  They indicate the state the Interface is in, traffic

on the Transceiver port and Downloader port, and when an exception event has occurred.

Restart Button

The Restart button serves four functions:  LED test, Restart, Restart and Reload, and Restart and

Enter Maintenance Utility.  The Restart button is inaccessible when the front cover of the Ethernet

Interface is closed.

Serial Ports

There are two serial ports on the Ethernet Interface:  the Station Manager Port and the Downloader

Port.

The Station Manager Port.  This RS-232 port is used to connect a terminal or terminal emulator

to access the Station Manager software on the Ethernet Interface.  This port uses a  6-pin, RJ-11

connector.  The IC693CBL316 Station Manager cable is ideal for connecting to this port (see

Chapter 10 for details).   

The Firmware Upgrade Port.  The 15-pin, D-type, RS-485 port is used to connect to the PC

Downloader in case the communications software in the Ethernet Interface needs to be updated.

Use the IC690ACC901 miniconverter/cable kit for this connection (see Appendix E for details).

AAUI (Transceiver) Port

The 14-pin AAUI port connects to an external Ethernet-compatible transceiver via an IEEE 802.3

transceiver cable.  GE Fanuc catalog number IC649AEA102 (for 10Base T) or IC649AEA103 (for

10Base2) are suitable transceivers (see Appendix J for details).

Default MAC Address Label

The Default MAC Address label lists the Ethernet MAC address to be used by this module.

Serial Number Label

The Serial Number Label indicates the serial number of this Interface.

Ethernet Interface Module Documentation

For details, refer to GFK-1541, Series 90-30 TCP/IP Ethernet Communications User’s Manual.
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IC693PCM300/301/311 Programmable Coprocessor Module (PCM)

The Programmable Coprocessor Module (PCM) is a high performance coprocessor for the Series

90-30 Modular CPUs (will not work with Embedded CPU models 311, 313, or 323).  The PCM

supports the Modbus RTU and GE Fanuc CCM protocols, as well as the MegaBasic and C

programming languages.  A free program for using this module as an RTU Master can be

downloaded from the GE Fanuc website.  The PCM has two separate ports, both accessed on one

front panel connector.

The PCM is available in three versions.  Each version is listed below with the total memory on the

board and the nominal user-available MegaBasic program memory size.

PCM Catalog Number Total Memory User Megabasic memory

IC693PCM300 160K 35K

IC693PCM301 192K 47K

IC693PCM311 640K 190K

a43734

PCM300
COPROC

OK

US1

US2

BD OK

P1 OK

P2 OK

RESTART

BATTERY

 PORTS 1 & 2
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Figure 8-19.  Programmable Coprocessor Module (PCM)
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Applications

These modules are used for communicating with programming terminals, CRTs, bar code readers,

scales, printers, ASCII devices, RTU master devices, etc.

PCM Module Location

A PCM can be installed in any slot in the CPU baseplate only, except slot 1 (labeled CPU/1), which

must contain the CPU module.  A PCM will not work in Expansion or Remote racks or in an

Embedded CPU (CPU311, 313, or 323) rack.

Protocols Supported

Modbus RTU and GE Fanuc CCM.

LED Indicator Lights

 OK -Normally ON.  Indicates the basic condition of the module.

 US1 and US2 - By default, LED US1 flashes to indicate activity on Port 1, and LED US2

flashes to indicate activity on Port 2.  Both LEDs stay OFF when there is no port activity.

However, the function of these two LEDs can be custom configured by the user.  Please see

GFK-0255 for custom configuration details.

Restart Pushbutton

Used to place the module in either the RUN mode or the PROGRAM mode.  Please see “PCM

Operation Modes” in GFK-0255, Chapter 1.

Memory Backup Battery

The Lithium battery for backup of RAM memory is installed in a battery mounting clip on the

inside of the PCM faceplate.  This battery is disconnected for shipment from the factory  and must

be connected prior to installation of the module.  When the PCM is  stored for extended periods of

time, the battery should be disconnected, unless you wish to retain the program in RAM memory.

Order replacement batteries using catalog number IC693ACC301 (package of two).

Cables

IC693CBL304/305 - These Wye cables split out the two PCM port connections from the single

connector on the front of the PCM modules.  One of these cables is supplied with each PCM

module. The IC693CBL304 is for the PCM300.  The IC693CBL305 is for the PCM301 and

PCM311.  Please see Chapter 10 for details on these cables.

IC690CBL701/702/705 - These cables provides a direct RS-232 connection between the PCM and

various programmers’ serial ports.  These cables are not supplied with the PCM modules.  Please

see Chapter 10 for details on these cables.
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Programmable Coprocessor Module Documentation

 GFK-0255, Series 90 Programmable Coprocessor Module and Support Software User’s

Manual

 GFK-0256, Megabasic Language Reference and Programmer’s Guide Reference Manual

 GFK-0487, Series 90 PCM Development Software (PCOP) User’s Manual

 GFK-0771, C Programmer’s Toolkit for Series 90 PCMs User’s Manual
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IC693CMM311 Communications Coprocessor Module (CMM)

The Communications Coprocessor Module (IC693CMM311) provides a high performance

coprocessor for all Series 90-30 modular CPUs (cannot be used with embedded CPUs - models

311, 313, or 323).  This module supports the GE Fanuc CCM communications protocol, the RTU

(Modbus) slave communications protocol, and the SNP protocol. This module has two  serial ports.

Port 1  supports RS-232 applications and Port 2  supports either RS-232 or RS-485 applications.

The module can be configured using the configuration software, or by using a default setup.

Since both serial ports are wired to the module’s single connector, an IC693CBL305 Wye cable is

supplied with this module to separate the two ports for ease of wiring.  A system with a 331 or

higher CPU can have up to four CMMs (in the CPU baseplate  only).

PORT1
&

PORT2

a44902

COMM
COPROC

OK

US1

US2

OK

US1

US2

RESTART

COMBINED
SERIAL PORT

Figure 8-20.  Communications Control Module

Communications Control Module Documentation

For more information, refer to GFK-0582, the Series 90 PLC Serial Communications Driver User’s

Manual.
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IC693ADC311 Alphanumeric Display Coprocessor (ADC)

The Alphanumeric Display Coprocessor module (IC693ADC311) is a coprocessor to the Series

90-30 PLC CPU and is used in a CIMPLICITY 90-ADS system.  It performs CIMPLICITY

90-ADS display, report, and alarm functions when  interfaced to an Operator Interface Terminal

(OIT).  The OIT can be a variety of GE Fanuc devices, a VT100 compatible terminal, or IBM

compatible personal computer running TERMF.  Communications with the Series 90-30 CPU is

done over the PLC system backplane.

ADC311
COPROC

OK

US1

US2

BD OK

P1 OK

P2 OK

RESTART

BATTERY

Figure 8-21.  Alphanumeric Display Coprocessor Module (ADC)

Features of the Alphanumeric Display Coprocessor include:

 Single slot module

 Runs CIMPLICITY 90-ADS System software

 8 Mhz, 80C188 microprocessor

 High performance access to PLC memory

 Real time calendar clock synchronized to PLC

 Reset pushbutton; three status LEDs

 Soft Configuration (No DIP switches or jumpers)

 Easy fill-in-the-blank system building

 Pop-up windows; pull down menus

 Fifteen User definable function keys per screen

 Printer logging to a serial printer
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Multiple Alphanumeric Display Coprocessors can be supported in a single Series 90-30 PLC

system with modular CPU (331 and higher) and must be located in the CPU baseplate.  This

module has a single connector which supports two serial ports, with each port being dedicated to a

specific operation.  Port 1 is most often used to connect to an RS-232 serial COM port of a

computer running GE Fanuc PCM Development Software (PCOP).  Alternately, port 1 may  be

connected to a serial RS-232 printer (see the “Cables” section below.).  By default, Port 2  is

configured as a 19.2 Kbaud RS-232 port.  It can be used to interface to a terminal with keyboard

input and screen output.

Serial port programming and configuration are done using a Workmaster II,  Workmaster, or an

IBM-compatible PC, XT, AT, or PS/2 computer with PCM Development Software (PCOP)

installed.  The programming computer connects to Port 1 (see the “Cables” section below) .  The

default setting is 19,200 bps.  The PCM Development Software is used to configure the serial port

parameters and to install the CIMPLICITY 90-ADS software onto the ADC.

There are no DIP switches or jumpers on this board that need to be set for configuration.  The ADC

module must be configured with the configuration software prior to use.

Cables

IC693CBL305 - This Wye cable is used to split out the two ADC port connections from the single

connector on the front of the ADC module.  This cable is supplied with the module.  Please see

Chapter 10 for details on this cable.

IC690CBL702 - This cable provides a direct RS-232 connection between the ADC and another

serial device such as a Personal Computer.  This cable is not supplied with the module.  Please see

Chapter 10 for details on this cable.

Alphanumeric Display Coprocessor Module Documentation:

See the following manuals for detailed information on Series 90-30 Alphanumeric Display

Coprocessor Modules:

 GFK-0499 CIMPLICITY 90-ADS Alphanumeric Display System User’s Manual

 GFK-0641 CIMPLICITY 90-ADS Alphanumeric Display System Reference Manual

 GFK-0487 Series 90-30 PCM Development Software (PCOP) User’s Manual
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IC693TCM302/303  Temperature Control Modules (TCM)

The Temperature Control Modules (TCM) provides temperature control for up to eight channels.

The two TCM models are identical except for temperature range and resolution ratings (see

comparison table).  They have the following features:

 Can operate in either open loop or closed loop mode

 Each channel has a thermocouple input and a relay output

 RTD input

 12V common mode voltage capability

 Open and reverse thermocouple detection and reporting

 Out of tolerance temperature detection and reporting

4
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G
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RTD
+ 1/P

PWR
+ 0/P

Output ConnectorInput Connector

Output Status LEDs (1 – 8)

Power, Run, Fault,

 and Short LEDs

Front Cover Location of Fuse
(Behind Front Cover)

RTD Input External Power Input

for Output Relays

Figure 8-22.  IC693TCM302/303 Temperature Control Module (TCM)

Connections

Field devices (thermocouples, relays), RTD and external power for output relays are connected to

the module using a pair of plug-in connectors which are supplied with the module.  These

connectors have captive screw terminals for ease of connecting field wiring.  The signal name for

each terminal is labeled on the module’s front cover next to each connector, as shown in the

drawing above.  For example, Channel 8 connections are labeled 8+ and 8- on each connector.

Input connections are on the left-hand connector and output connections are on the right-hand

connector.
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LED Indicators

 P (External Power) - This green LED is normally ON, indicating that the module is receiving

power.  If this LED is OFF, it may indicate that the TCM’s internal fuse is open.

 R (Run) - This green LED is normally ON.  When there is an internal module fault, this LED

will alternately flash with the red Fault (F) LED.

 F (Fault) - This red LED is normally OFF.  This light flashes upon module startup and goes

out when the TCM finishes its internal startup routine.  When there is an internal module fault,

this LED will alternately flash with the green Run (R) LED.

 S (Short) - This red LED is normally OFF.  This LED lights when there is a short on one of

the output circuits.

 1 – 8 (Output Status) - These green LEDs normally turn ON and OFF while the module is

regulating their outputs.  The percentage of time that one of these LEDs is ON verses OFF is

representative of the PWM period of that output.  Each of the eight LEDs corresponds to an

output channel.  The output connector is the one on the right side of the module.   The channels

numbers are labeled on the module next to the connector.  For example, LED 8 corresponds to

the connections labeled 8+ and 8- on the right-hand connector.

Internal Fuse

The TCM’s internal fuse is a 2 Amp, 125V subminiature type (Littlefuse Microfuse, Catalog

Number 273 002 or equivalent).  If the P (External Power) LED will not light, the internal fuse may

be open.  To access this fuse:

 Turn off power to the PLC, then remove the TCM module.

 While gently pulling outward on the front cover, release the front cover side tabs with a small

(“pocket-size”) standard screwdriver.

 Gently remove the fuse by pulling it forward, out of the front of the module, with a small pair

of needle nose pliers.

Warning

Replace fuse only with the correct size and type.  Using an incorrect fuse can

result in harm to personnel, damage to equipment, or both.

Automatic Data Transfers Between TCM and PLC

The PLC CPU controls the TCM by automatically passing commands to it on each PLC sweep.

These commands are contained in %Q bits and %AQ words that command such things as

Enable/Disable Output, Auto/Manual Mode, Do Autotuning, Setpoint values, and Alarm Limit

values.

In return, the TCM sends information to the PLC CPU by automatically passing %I bits and %AI

words each PLC sweep.  The information sent by the TCM includes Alarm and Output Short

Circuit status, Current Temperature, PWM Period, and TCM Error Code.
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Comparison of TCM302 and TCM303 Modules

The TCM303 an extended range TCM302 as shown in the table below. For additional information

about the TCM, refer to GFK-1466, Temperature Control Module for the Series 90-30 PLC User’s

Manual.

Table 8-1.  Comparison of TCM302 and TCM303

Item IC693TCM302 IC693TCM303

Temperature range, J and L Thermocouples 0 – 450 °C 0 – 750 °C

Temperature range, K Thermocouples 0 – 600 °C 0 – 1050 °C

Resolution 12 bits / 0.2 °C 12 bits / 0.5 °C
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IC693PTM100/101 Power Transducer (PTM)

The PTM is used for measuring electrical power consumption or for monitoring voltages between

an electrical generator and its power grid.  It connects to user-supplied current and potential

transformers, which furnish the input signals the PTM uses to calculate its data.  Since one of the

PTM’s components is a Series 90-30 PLC module, the PLC can use the data gathered by the PTM

for data reporting, fault monitoring, generator control, or demand charge reduction/load shedding

applications.  The PTM consists of three parts, which are all included under one catalog number:

 PTM Processing Module (PTMPM) - a module that mounts in a Series 90-30 Rack.

 PTM Interface Module (PTMIM) - a panel-mounted circuit board.  This board interfaces

between the PTMPM module and the input transformers (current and potential).

 Interface cable - connects the PTMPM module to the PTMIM circuit board.

Difference Between PTM100 and PTM101

The only difference between the IC693PTM100 and IC693PTM101 is in the length of their

interface cables.  The PTM100 comes with a 19” (0.5 meter) cable, and the PTM101 comes with a

39” (1 meter) cable.

Capabilities

A single PTM is capable of performing any one of the following tasks, as selected by the

appropriate %Q bit:

 Measure power parameters for three individual single phase circuits.

 Measure power parameters for one 3-wire single phase circuit (120/240 VAC).

 Measure power parameters for one 3-phase circuit (selectable between Wye or Delta type).

 Measure and compare power parameters between a 3-phase generator’s output phases and one

power grid phase.

 Measure and compare power parameters between one  generator output phase and one power

grid phase.

Operating Modes

The PTM can operate in either of the following two modes, which are selectable by a %Q bit in the

PLC application program:

 Power Monitor Mode - In this mode, the PTM samples either Single Phase or 3-Phase AC

voltages and currents and uses the data to calculate numerous power values.  For 3-Phase

operation, Wye or Delta, can be selected.

 Synchro Monitor Mode - In this mode, the PTM samples a Single-Phase or 3-Phase AC

voltage produced by a generator, and one voltage from the associated power grid, then

develops voltage, frequency, and relative phase information.
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Automatic Data Transfers Between PTMPM and PLC

The PLC CPU controls the PTM Processor Module (PTMPM) by sending it several %Q bits and

%AQ words during each PLC sweep.  These %Q bits and %AQ words represent commands such

as Enabled/Disabled, Power/Synchro Mode, Display Mode, and Gain values.

In return, the PTMPM provides information to the PLC CPU by sending it several %I bits and %AI

words each PLC sweep.  The information sent by the PTMPM includes voltage, current, power,

and phase values, as well as discrete fault status.

Compatibility

The PTM is compatible with all Series 90-30 CPUs, and the PTMPM module may be mounted in

any type of baseplate (CPU, Expansion, Remote).

F

R
PTM

FGND

Vg

In+

In-

Va

Ia+

Ia-

Vb

Ib+

Ib-

Vc

Ic+

Ic-

COM

PTMIMPTMPM

Length*

*Length of IC693CBL340 Cable is 19" (0.5 meter)

*Length of IC693CBL341 Cable is 39" (1 meter)

Interface Cable

Figure 8-23.  IC693PTM100/101  Components
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Dimensions

PTMPM Standard size Series 90-30 module, mounts in a Series 90-30 baseplate.

PTMIM Interface module.  Approximately 4.5” (114 mm) long by 3” (76 mm) wide.  It is
mounted on a standard 35 mm DIN-rail.

IC693CBL340

Interface cable

Approximately 19” (0.5 Meter) long.

IC693CBL341

Interface cable

Approximately 39” (1 Meter) long.

PTMPM Indicator LEDs

 F (Fault) - This RED LED, when OFF, indicates that there are no interface faults.  When ON,

either steady or flashing, it indicates that one or more of three possible faults is present:  (1)

Phase A input not present, (2) over-range condition on one or more inputs (voltage or current

values too high), and (3) phase polarity fault.  Each of these three fault signals has a %I status

bit in the PLC.

 R (Running) - This Green LED, when ON, indicates that the module is “running” (functioning

properly).  When OFF, it indicates a module failure.

General Mounting Information

It is recommended the PTMPM modules be mounted in a slot at or near the end of the PLC and that

the PTMIM be mounted to the panel to the side of the PLC (the PTMIM mounts on a standard

DIN-rail).  This will keep the power wiring to the PTMIM physically separated from PLC signal

wiring, thus reducing the opportunity for noise coupling.   The PTMIM ground requirements

must be strictly adhered to - refer to the user’s manual, GFK-1734 for instructions.  See

Warning note below.

Series 90-30 PLC

PTMIM

PTM

IC693CBL340/341 PTM Cable

PTMPM

Figure 8-24.  IC693PTM100/101 Component Mounting

Warning

The PTMIM board connects to hazardous voltages.  Before installing,

testing, or troubleshooting this board, you should read the complete

instructions in the PTM User’s Manual, GFK-1734.  Failure to follow the

guidelines in the PTM User’s Manual may result in personal injury,

equipment damage, or both.
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Baseplate Type and Allowable Number of PTMPM Modules

The PTMPM module may be installed in any type of Series 90-30 baseplate (CPU, Expansion, or

Remote). There are no restrictions as to the maximum number of PTMPM modules per PLC

system, or per PLC baseplate, as long as the PLC power supply has sufficient capacity and there is

sufficient %I, %Q, %AI, and %AQ memory available.  However, as noted in the “Mounting

Information” section, it is beneficial to keep the PTMIM power wiring physically separated from

PLC signal wiring in order to reduce noise coupling; this can have a bearing on which baseplate

slots to choose when mounting PTMPM modules.

Power Supply Requirement

The PTMPM module requires 400 mA @ 5 VDC from the PLC power supply.  The PTMIM does

not require a control power input.

Memory Requirement

Each PTMPM requires the following PLC memory allocation:

%I - 16 bits

%Q - 16 bits

%AI - 25 words

%AQ - 2 words

Configuration

The PTMPM module should be configured in the Series 90-30 PLC as a “Foreign” module.

Ordering Information

The PTMPM module and its PTMIM interface board are considered to be a matched set and,

therefore, they are not sold separately. The two cables, however, may be ordered as separate items.

There are four catalog numbers in the PTM product line:

 IC693PTM100 - This system contains the PTMPM, its matched PTMIM, and the 19”

(0.5 meter) interface cable.

 IC693PTM101 - This system contains the PTMPM, its matched PTMIM, and the 39”

(1 meter) interface cable.

 IC693CBL340 - The 19” (0.5 meter) interface cable.

 IC693CBL341 - The 39” (1 meter) interface cable.

Documentation

For details, refer to GFK-1734, Series 90-30 PLC Power Transducer User’s Manual
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State Logic Products

State Logic Overview

State Logic, unlike other Series 90-30 PLC systems, does not use ladder logic type instructions.

Instead, it uses ”Natural Language” programming instructions.  For example, to program a rung of

logic that turns on a motor at a specific time in a State Logic system, you could create a statement,

“If hour is past 8 AM, start the exhaust system.”  This type of programming instruction cannot be

handled currently by standard Series 90-30 CPUs, so a State Logic CPU is required.  This chapter

only provides an overview of State Logic products.  For details, please see GFK-1056, Series 90-30

State Logic Control System User’s Manual.

State Logic Products

The State Logic product line consist of just a few key hardware and software items.  To complete a

State Logic system, standard Series 90-30 products are used.  The primary State Logic products

are:

 State Logic CPUs.  There are five models:  3 , 3 3, 323, 33 , and 340.

 State Logic Processor Module (IC693SLP300).  This module can reside in a Series 90-30

PLC system containing a standard CPU, providing the user with both standard ladder logic and

State Logic capabilities.

 Serial Communications Module (AD693CMM301).  Provides two additional serial ports for

the State Logic system.  Requires a 33  or 340 State Logic CPU.

 ECLiPS software.  Provides Natural Language programming and online debugging functions.

 OnTOP software.  A debugging tool, it provides operator interface, maintenance, or

troubleshooting functions.  It has all the capabilities of the ECLiPS debugging function.

Baseplates and Power Supply, I/O, and Option Modules

The State Logic CPUs and modules work with most standard Series 90-30 baseplates, power

supplies, input and output modules (discrete and analog), and option modules.  Please see

GFK- 056, Series 90-30 State Logic Control System User’s Manual, for details.

9
Chapter
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AD693CMM301 State Logic Serial Communications Module (SCM)

Description

This module provides two additional serial ports for a Series 90-30 State Logic PLC System.  A

model 33  or 340 State Logic CPU is required.

PORT1
&

PORT2

OK OK

RESTART

COMBINED
SERIAL PORT

Figure 9-1.  AD693CMM301 State Logic Serial Communications Module

OK LED

The SCM turns on its OK LED after completing its start-up internal self test procedure.  The OK

LED remains ON as long as the module is functioning properly.  If the OK LED turns OFF while

power is applied to the system, turn OFF PLC power and make sure the module is properly seated

in the baseplate.  Turn power back ON.  If the OK LED remains OFF when power comes back up,

it indicates a probable hardware failure in the SCM and it should be returned for repair.  The other

two LEDs on this module are not used.

Reset Button

Pressing the Reset pushbutton when the OK LED is ON re-initializes the module.  However, if the

OK LED is off (indicating a module failure), pressing the Reset button will have no effect.
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Serial Connector

The SCM front-mounted serial port connector provides all of the connections for the two SCM

serial ports.  Separate pins on this connector are assigned for Port  and Port 2.  Both ports support

RS-232 standard.  Only Port 2 supports the RS-485 standard.  A special WYE cable, described

below, is available from GE Fanuc to separate the two port connections on the connector.

Cable Information

Cable IC693CBL305 can be used in applications that require use of both SCM serial ports.  This is

a Wye-type cable that breaks out the Port  and Port 2 connections on the module’s single

connector to two individual connectors.  A data sheet for this cable can be found in the “Cables”

chapter of this manual.  (Additional SCM cable information is found in the two documents

referenced in the next section.)  This cable wouldn’t be required for applications that use only one

SCM port.  Also, this cable should not be used in a multidrop network (see Caution note below).

Caution

The IC693CBL305 Wye cable should not be used with an SCM connected to

a multidrop network because it introduces signal reflections on the network.

Multidrop networks should be cabled directly to the SCM serial connector.

1 FOOT

PORT 1

PORT 2

PCM COMM.
CABLEIC693CBL305

B

RS-232
25-PIN FEMALE

CONNECTOR PIN 1

PIN 1RS-232/RS-485
25-PIN FEMALE
CONNECTOR

LABEL

PIN 1 RS-232
25-PIN MALE
CONNECTOR

(+2.0 INCH, -0 INCH)

Figure 9-2.  IC693CBL305 WYE Cable

State Logic SCM Documentation

 GFK- 66  (Data Sheet), Serial Communications Module, Series 90-30 State Logic

 GFK- 056, Series 90-30 State Logic Control System User’s Manual
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IC693SLP300 State Logic Processor Module

Description

The State Logic Processor Module (SLP) installs in a Series 90-30 PLC ladder logic control

system to provide real time multi-tasking control  for machine and process applications.  It can be

programmed to perform computations, data acquisition, data communications and operator

interface functions.  Also, the SLP module can provide machine or process simulation capabilities

to Series 90-30 PLC  ladder logic control system to help reduce debug and startup times.  This dual

processor architecture allows a user to create both ladder logic and state logic application programs

in any combination for efficient parallel  processing solutions.

The SLP is programmed using the English Control Language Programming System (ECLiPS)

software package.  It communicates with the PLC CPU over the backplane and can access user and

system data.  Many SLPs can be supported in a single Series 90-30 PLC system and each SLP can

support up to 5 2 inputs and 5 2 outputs.

Figure 9-3.  IC693SLP300 State Logic Processor Module for Series 90-30
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SLP Features

 Natural English Language Programming using ECLiPS
 Structured State Logic program architecture

 Advanced Diagnostics

 Simulation capabilities

 PID Loop control

 Handles complex math easily (floating point, square root, trig. functions)

 Allows any combination of Natural English State Logic and Ladder Logic programs in same
system

 Configurable to operate with a Series 90-30 PLC system that uses a model 33 , 340, or 34
CPU

 Up to 5 2 inputs and 5 2 outputs

 CCM2 Protocol

 8 Mhz, 80C 88 microprocessor

 46 Kbytes battery-backed CMOS logic memory on board

 One RS-422/RS-485 port and one RS-232 serial port

 Soft configuration (No DIP switches or jumpers)

 Restart/Reset Pushbutton

 OK Status LED

 Occupies a single slot in a Series 90-30 rack

Memory

The SLP module has 46 Kbytes of user program memory space.  Additional memory exists for

Input, Output, Register, and other variable data.  The battery which supports this memory is

located on the SLP module, as shown in the following figure.

Installation

 Installation should not be attempted without referring to the State Logic Processor User’s
Guide (see reference ).

 The Series 90-30 SLP can only be installed in a Series 90-30 PLC system that uses a model
33 , model 340, or model 34  CPU.

 Make sure rack power is off.

 Connect the battery to either of the battery connectors on the module (See figure E-3).

 Install the SLP Module in the rack.

 Turn on power.

The module should power up and blink the top LED, indicating that power up diagnostics are in

progress. When the diagnostics have completed successfully the top LED stays on.  The other

LEDs on this module are not used and will always stay off.

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 1207 of 1433



9-6 Series 90-30 PLC Installation and Hardware Manual  –  August 2002 GFK-0356Q

9  

OK BD OK

RESTART

BATTERY

CURRENTLY

INSTALLED
BATTERY

CONNECTOR

OPEN
REPLACEMENT

BATTERY
CONNECTOR

PORTS
1 AND 2

SLP 300

Figure 9-4.  State Logic Processor Module User Details

Status Light

Three Status LEDs exist on the SLP module.  The top LED (see figure above) indicates the

condition of the module.  It will blink ON and OFF while the module is booting up, then will stay

ON during normal operation.  The bottom two LEDs are not used and will always be off.

Pushbutton

See Caution note below before operating the pushbutton.  One pushbutton is provided.  Pushing

and holding the pushbutton for less than 5 seconds will simply restart the user application program

if it was configured to “auto-run” at power up.  Pushing and holding for more than 5 seconds will

reinitialize the module and require that the user application program be reloaded.

Caution

Pushing and holding the pushbutton for more than 5 seconds will reinitialize

the module and require that the user application program be reloaded.
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Battery

A lithium battery (IC697ACC30 ) is installed as shown in the previous figure. This battery

maintains user memory when power is removed.  Be sure to install a new battery before removing

the old battery (two connectors are provided).  Indication of a low battery is provided through the

ECLiPS programming system software and Logicmaster 90-30 software.

Cable Information

Cable IC693CBL305 can be used in applications that require use of both SLP serial ports.  This is a

Wye-type cable that breaks out the Port  and Port 2 connections on the module’s single connector

to two individual connectors.  A data sheet for this cable can be found in the “Cables” chapter of

this manual.  (Additional SLP cable information is found in publication GFK-0726 - see

“Documentation” section.)  This cable is not required for applications that use only one SLP port.

Hardware Specifications

Battery:

Shelf Life 5 years at 20°C (68°F)

Memory Retention 6 months nominal without applied power

Internal Power Consumption 400 mA from 5V bus on backplane

Serial Ports: Two RS-232/422/485 compatible

State Logic Processor (SLP) Documentation

Please refer to the following publications for more State Logic Processor information.

Title Part Number

Series 90-30 PLC State Logic Processor User’s Guide GFK-0726

Series 90-30 PLC ECLiPS User’s Manual GFK-0732

Series 90-30 PLC OnTOP User’s Guide GFK-0747

OnTOP for Series 90-30 Online Troubleshooting and Operator Program User’s

Manual

GFK-0750

Series 90-30 State Logic Control System User’s Manual GFK- 056
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State Logic CPUs

Five models of State Logic CPUs are available that support State Logic programming.  Three of

these CPUs are of the embedded baseplate type, and two are modular CPUs.   Data sheets for these

modules are located at the back of this chapter.  The available State Logic CPUs for the Series 90-

30 PLC are:

 IC693CSE311 and IC693CSE313, both are 5-slot embedded CPU (CPU is built-in)

baseplates.

 IC693CSE323, 0-slot embedded CPU baseplate.

 IC693CSE331 and IC693CSE340, single-slot CPU modules (can be installed in standard

IC693CHS397 5-slot CPU baseplate, or standard IC693CHS39  0-slot CPU baseplate).

Features of State Logic CPUs

 Support State Logic programming

 Support Floating Point calculations

 Support Clock/Calendar functions (CSE33  and 340 are battery backed)

 Support discrete and analog overrides

 Programmed by State Logic software products

 Provide from 0K to 98K Bytes of program memory depending on model

 Program memory is battery backed

 Control two Status LEDs on the power supply

 Software configuration (no DIP switches or jumpers to set)

 Serial port on power supply used as a programming port, a simple ASCII interface, or a CCM

port

 Password controlled access

 Support Series 90-30 I/O products

 Alarm Processor Function for module diagnostics

 Simulation mode

 EPROM and EEPROM program memory

 Store histogram of State Changes
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Model CSE311, CSE313 and CSE323 Embedded CPU Baseplates

The Programmable Logic Controller with a built-in State Logic CPU is available in three models.

The CSE3  and CSE3 3 with built-in CPU has 5 slots available for modules and the CSE323 with

built-in CPU has 0 slots available for modules.  Each baseplate also has a power supply slot.

The CSE 3 , 3 3 and 323 CPUs can be programmed in the State Logic programming language

using the State Logic software products.  The State logic software products are also used to

configure the Programmable Controller and communicate on-line with the State Logic CPU for

debugging and troubleshooting operations.

The CSE3 , CSE3 3,  and CSE323 communicate with I/O modules, smart option modules, and

Third Party modules across the PLC backplane.  Most of the available Series 90-30 discrete,

analog, and special purpose modules are supported (with Release 3.0  of State Logic).  Foreign or

3rd party modules are also supported.

A socket labeled PROGRAM PROM is provided to install an EEPROM or EPROM.  This option

allows the control program to be stored in a PROM instead of RAM memory.  It also is convenient

in that it allows the PROM to be copied for installation in multiple CPUs.

POWER 1 2 3 4 5

1

USER PROGRAM

PROGRAMMABLE
CONTROLLER

SYSTEM
PROM

PROGRAM
PROM

CAUTION

SUPPLY

AND REGISTER
VALUES MAY BE
LOST IF POWER

SUPPLY IS
REMOVED FOR
LONGER THAN

i HOUR

Figure 9-5.  Model CSE311 or CSE313 5-Slot Embedded CPU Baseplate

CONTROLLER

6POWER 1 2 3 4 5 7 8 9 10

PROGRAMMABLE

SYSTEM
PROM

PROGRAM
PROM

USER PROGRAM
AND REGISTER
VALUES MAY BE
LOST IF POWER

SUPPLY IS
REMOVED FOR
LONGER THAN

1 HOUR.

CAUTION

SUPPLY

Figure 9-6.  Model CSE323 10-Slot Embedded CPU Baseplate
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Model CSE331 and CSE340 Modular CPUs

The CSE 33  CPU (IC693CSE33 ) and CSE 340 (IC693CSE340) CPUs are single slot modules

which must be installed in slot one (labeled CPU/ ) of a CPU baseplate (IC693CHS39  or

IC693CHS397).  An illustration of the State Logic CPU modules is shown below.

Figure 9-7.  CPU Models CSE 331 or CSE 340

The CSE 33  and CSE 340 CPU modules provide the same functionality as the models CSE 3 ,

3 3 and 323, and offer several more advanced features such as more I/O points and more User

Program memory.  See the table at the end of this chapter to compare CPU specifications.
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CPU Serial Port Connector on Power Supply

The 5-pin D-connector provides the connection to an RS-485 compatible serial port.  The

connection is made from the serial port on the power supply to the serial port on the programming

computer or other serial device through the RS-422/RS-485 to RS-232 Converter (IC690ACC900)

or RS-422 to RS-232 Miniconverter (IC690ACC90 ).

The serial port has three possible uses:

 as a programming port for the State Logic software to download programs and to send

instructions to the PLC;

 as an ASCII port providing a connection from the CPU to any ASCII device;

 as a CCM port providing an interface connection for MMI and other host computer systems.

RS-485
COMPATIBLE
SERIAL PORT

Figure 9-8.  Serial Port Connector

Notes

The serial port connector is functional only in a power supply that is installed
in a baseplate that also contains the CPU; this includes the Model CSE 3
and CSE 3 3 5-slot baseplates with built-in CPU, CSE 323 0-slot baseplate
with built-in CPU, and the Model CSE 33  and CSE 340 single slot CPUs.

The serial port is not functional when a power supply is installed in a Series

90-30 expansion or remote baseplate.

Additionally, any device connected to the serial port that uses +5 VDC power
from the Series 90-30 power supply must be included in the calculation for
maximum power consumption (see Sample Calculations for Power Supply

Loads in Chapter 3 of this manual).

Configuring the State Logic CPUs

All of the State Logic CPUs and attached I/O system are configured with the State Logic software.

There are no DIP switches or jumpers used to configure the system.  The CPU verifies the actual
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module configuration at power-up and periodically throughout the operation.  The actual

configuration must match the programmed configuration.  Any detected deviations are reported to

the CPU alarm processor function for the configured fault response.  Refer to GFK- 056, the Series

90-30 State Logic CPU User’s Manual for more information.

Table 9-1.  System Specifications for Series 90-30 State Logic CPUs

State Logic CPU Model

CSE 340 CSE 331 CSE 313/323 CSE 311

Digital Inputs, %I 024 024 5 2 5 2

Digital Outputs, %Q 024 024 5 2 5 2

Global I/O, %G 280 280 280 280

Internal Flags 000 000 500 500

Analog Inputs, %AI 256 256 28 28

Analog Outputs, %AQ 28 28 64 64

PID Loops 20 20 20 20

Integer Variables 000 000 250 250

Floating Point Variables 250 250 6 6

String Variables 20 20 8 8

Character Variables 64 64 64 64

Tables 20 20 0 0

Program Memory 98K Bytes 48K Bytes 20K Bytes 0K Bytes

Processor Speed 20 MHz 0 MHz 0 MHz 0 MHz

Number of Baseplates 5 5

Baseplate Size 5 or 0 slots 5 or 0 slots 5 slots (CSE3 3)
0 slots (CSE323)

5 slots

Supports SCM Yes Yes No No

Serial Ports

Clock/Calendar Hardware Hardware Software Software

Table Memory Space 4K Bytes 4K Bytes K Bytes K Bytes

For more detailed information on State Logic CPU specifications, see GFK- 056, the Series 90-30

State Logic Control System User’s Manual.
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State Logic CPU Firmware and PROM Configurations

 State Logic CPU Firmware and PROM Table

CPU

Firmware

(standard)

EPROM

 (for user

memory)

EEPROM

 (for user

memory)

Flash

(for user

memory)

CSE311 EPROM Optional N/A N/A

CSE313 EPROM Optional N/A N/A

CSE323 EPROM Optional N/A N/A

CSE331 EPROM Optional N/A N/A

CSE340 EPROM N/A N/A Optional

State Logic CPU Data Sheets

This section provides data sheets describing each of the Series 90-30 State Logic CPU modules.

Each CPU is described in a one-page data sheet, which provides a quick reference to all of the

available CPU models.

 IC693CSE3 State Logic, 5-slot baseplate with embedded CPU

 IC693CSE3 3 State Logic, 5-slot baseplate with embedded CPU

 IC693CSE323 State Logic, 0-slot baseplate with embedded CPU

 IC693CSE33 State Logic, CPU module, 0 MHz

 IC693CSE340 State Logic, CPU module, 20 MHz
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CSE311                                       Catalog Number IC693CSE311

POWER 1 2 3 4 5

1

USER PROGRAM

PROGRAMMABLE
CONTROLLER

SYSTEM
PROM

PROGRAM
PROM

CAUTION

SUPPLY

AND REGISTER
VALUES MAY BE
LOST IF POWER

SUPPLY IS
REMOVED FOR
LONGER THAN

1 HOUR

CPU Type State Logic 5-slot baseplate with embedded CPU

Total Baseplates per System

Load Required from Power Supply 4 0 milliamps from +5 VDC supply

Processor Type and Speed 80 88, 0 MHz

Typical Scan Rate 8 milliseconds per K of logic (boolean contacts)

Serial Ports

Type of memory Storage RAM, EPROM, EEPROM

Clock Software

Program Memory 0K Bytes

Digital I/O (%I, %Q) 024

Tasks 256

Task Groups 6

States per task 254

I/O and Variable Names 3000

Analog Inputs and Outputs 28 (%AI), 64 (%AQ)

Internal Flags 500

%G 280

%T, %S, %M, %R n/a

Integer Variables 250

Floating Point Variables 6

String Variables 8

Characters / String 80

Character Variables 64

Characters / Write 5 2

Serial Protocols SNP, CCM

Tables 0

Table Memory (Bytes) K

Timers Unlimited

Timer Resolution .0  seconds

Timer-Counters 00

Trace Size 00

PID Loops 20
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CSE313                                       Catalog Number IC693CSE313

POWER
1 2 3 4 5

1

USER PROGRAM

PROGRAMMABLE
CONTROLLER

SYSTEM
PROM

PROGRAM
PROM

CAUTION

SUPPLY

AND REGISTER
VALUES MAY BE
LOST IF POWER

SUPPLY IS
REMOVED FOR
LONGER THAN

i HOUR

CPU Type State Logic 5-slot baseplate with embedded CPU

Total Baseplates per System

Load Required from Power Supply 430 milliamps from +5 VDC supply

Processor Type and Speed 80 88, 0 MHz

Typical Scan Rate 0.6 milliseconds per K of logic (boolean contacts)

Serial Ports

Type of Memory Storage RAM, EPROM, EEPROM

Clock Software

Program Memory 20K Bytes

Digital I/O (%I, %Q) 024

Tasks 256

Task Groups 6

States per task 254

I/O and Variable Names 3000

Analog Inputs and Outputs 28 (%AI), 64 (%AQ)

Internal Flags 500

%G 280

%T, %S, %M, %R n/a

Integer Variables 250

Floating Point Variables 6

String Variables 8

Characters / String 80

Character Variables 64

Characters / Write 5 2

Serial Protocols SNP, CCM

Tables 0

Table Memory (Bytes) K

Timers Unlimited

Timer Resolution .0  seconds

Timer-Counters 00

Trace Size 00

PID Loops 20
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CSE323                                       Catalog Number IC693CSE323

CONTROLLER

6POWER 1 2 3 4 5 7 8 9 10

1
PROGRAMMABLE

SYSTEM
PROM

PROGRAM
PROM

USER PROGRAM
AND REGISTER
VALUES MAY BE
LOST IF POWER

SUPPLY IS
REMOVED FOR
LONGER THAN

1 HOUR.

CAUTION

SUPPLY

CPU Type State Logic 0-slot baseplate with embedded CPU

Total Baseplates per System

Load Required from Power Supply 430 milliamps from +5 VDC supply

Processor Type and Speed 80 88, 0 MHz

Typical Scan Rate 0.6 milliseconds per K of logic (boolean contacts)

Serial Ports

Type of Memory Storage RAM, EPROM, EEPROM

Clock Software

Program Memory 20K Bytes

Digital I/O (%I, %Q) 024

Tasks 256

Task Groups 6

States per task 254

I/O and Variable Names 3000

Analog Inputs and Outputs 28 (%AI), 64 (%AQ)

Internal Flags 500

%G 280

%T, %S, %M, %R n/a

Integer Variables 250

Floating Point Variables 6

String Variables 8

Characters / String 80

Character Variables 64

Characters / Write 5 2

Serial Protocols SNP, CCM

Tables 0

Table Memory (Bytes) K

Timers Unlimited

Timer Resolution .0  seconds

Timer-Counters 00

Trace Size 00

PID Loops 20
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CSE331                                       Catalog Number IC693CSE331

CPU Type State Logic single slot CPU module

Total Baseplates per System 5 (  CPU baseplate + 4 expansion and/or remote baseplates)

Load Required from Power Supply 350 milliamps from +5 VDC supply

Processor Type and Speed 80 88, 0 MHz

Typical Scan Rate 0.4 milliseconds per K of logic (boolean contacts)

Serial Ports

Type of Memory Storage RAM, EPROM, EEPROM

Clock Hardware

Program Memory 48K Bytes

Digital I/O (%I, %Q) 2048

Tasks 256

Task Groups 6

States per task 254

I/O and Variable Names 3000

Analog Inputs and Outputs 256 (%AI), 28 (%AQ)

Internal Flags 000

%G 280

%T, %S, %M, %R n/a

Integer Variables 000

Floating Point Variables 497

String Variables 20

Characters / String 80

Character Variables 64

Characters / Write 5 2

Serial Protocols SNP, CCM, RTU

Tables 20

Table Memory (Bytes) 4K

Timers Unlimited

Timer Resolution .0  seconds

Timer-Counters 00

Trace Size 00

PID Loops 20
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CSE340                                       Catalog Number IC693CSE340

CPU Type State Logic single slot CPU module

Total Baseplates per System 5 (  CPU baseplate + 4 expansion and/or remote
baseplates)

Load Required from Power

Supply

490 milliamps from +5 VDC supply

Processor Type and Speed 80C 88XL, 20 MHz

Typical Scan Rate 0.3 milliseconds per K of logic (boolean contacts)

Serial Ports

Type of Memory Storage RAM, Flash, EEPROM

Clock Hardware

Program Memory 98K Bytes

Digital I/O (%I, %Q) 2048

Tasks 256

Task Groups 6

States per task 254

I/O and Variable Names 3000

Analog Inputs and Outputs 256 (%AI), 28 (%AQ)

Internal Flags 000

%G 280

%T, %S, %M, %R n/a

Integer Variables 000

Floating Point Variables 497

String Variables 20

Characters / String 80

Character Variables 64

Characters / Write 5 2

Serial Protocols SNP, CCM, RTU

Tables 20

Table Memory (Bytes) 4K

Timers Unlimited

Timer Resolution .0  seconds

Timer-Counters 00

Trace Size 00

PID Loops 20

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 1220 of 1433



GFK-0356Q 10-1

 

Cables

The following table serves as a cable catalog number/application cross-reference:

Table 10-1.  Series 90-30 Cable Cross-Reference

Series 90-30 Cable Cross-Reference

Catalog No. Description Applications

A03B-0807-K802
(Equivalent to catalog
number 44C741558-
004)

33’ (10 meter) I/O Link module to
module cable.  See publication GFK-
0823 for details on I/O Link cables.

I/O Link modules:
IC693BEM321 (Master)
IC693BEM320 (Slave/Interface)

A03B-0807-K803
(Equivalent to catalog
number 44C741558-
002)

1.5’ (0.45) meter I/O Link optical
adapter to module cable.  See
publication GFK-0823 for details on I/O
Link cables.

I/O Link modules:
IC693BEM321 (Master)
IC693BEM320 (Slave/Interface)

A66L-6001-
009#Lxxxxx
Note:  xxxxx portion
of the number
depends on the cable
length.  Lengths are
10, 15, 20, 30, 40, 50,
60, 80, 90, and 100
meters.

I/O Link fiber optic cable, available in
ten lengths. Catalog number depends on
length. For example, the 10 meter
cable’s catalog number is A66L-6001-
009#L10R03.
See publication GFK-0823 for details
on these length choices.

I/O Link modules:
IC693BEM321 (Master)
IC693BEM320 (Slave/Interface)

IC647CBL704 Programmer serial cable to connect
Work Station Interface board to the
serial connector on the PLC Power
Supply.

For GE Fanuc Work Station Interface
(WSI) boards:
IC647WMI310
IC647WMI320

IC690ACC901
Miniconverter and
cable kit

Contains RS-422 to RS-232
miniconverter, a 6’ (2 meter) serial
cable, and a 9-pin to 25-pin adapter.

For connecting a computer’s RS-232
serial port to a PLC RS-422/485 serial
port.  See Appendix F for details on this
product.

IC690CBL701

(Note: Used on older
computers)

Connects a PCM, CMM, or ADC
module to a GE Fanuc Workmaster I or
IBM XT or compatible personal
computer.

Use with the following modules:
IC693PCM300/301/311,
IC693CMM311
IC693ADC311

IC690CBL702 Connects a PCM, CMM, or ADC
module to an IBM AT or compatible
personal computer.

Use with the following modules:
IC693PCM300/301/311,
IC693CMM311
IC693ADC311

10
Chapter
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Series 90-30 Cable Cross-Reference

Catalog No. Description Applications

IC690CBL705 Connects a PCM, CMM, or ADC
module to a GE Fanuc Workmaster II or
IBM PS/2 or compatible personal
computer

Use with the following modules:
IC693PCM300/301/311,
IC693CMM311
IC693ADC311

IC690CBL714A Dual-port multi-drop cable.  Allows the
interconnecting of individual PLCs
using SNP serial ports.  Connections are
in a daisy-chain configuration.

Series 90 PLCs.

IC693CBK002 Cable kit.  Contains both the
IC693CBL329 and IC693CBL330 3’ (1
m) cables.  Used for 32-point I/O
modules having dual 24-pin connectors.

Used with Terminal Block Quick
Connect (TBQC) assemblies.  See
Appendix H for a module list and cable
selection information.  See also, the data
sheet for the

IC693CBL329/330/331/332/333/334
cables for additional information.

IC693CBK003 Cable kit.  Contains both the
IC693CBL331 and IC693CBL332 6’ (2
m) cables.  Used for 32-point I/O
modules having dual 24-pin connectors.

Used with Terminal Block Quick
Connect (TBQC) assemblies.  See
Appendix H for a module list and cable
selection information.  See also, the data
sheet for the

IC693CBL329/330/331/332/333/334
cables for additional information.

IC693CBK004 Cable kit.  Contains both the
IC693CBL333 and IC693CBL334 19”
(0.5 m) cables.  Used for 32-point I/O
modules having dual 24-pin connectors.

Used with Terminal Block Quick
Connect (TBQC) assemblies.  See
Appendix H for a module list and cable
selection information.  See also, the data
sheet for the

IC693CBL329/330/331/332/333/334
cables for additional information.

IC693CBL300 3’ (1 meter) I/O expansion cable
interconnects baseplate expansion ports.
This is a Wye type cable for daisy-
chaining baseplates.

To interconnect CPU, expansion, and
remote baseplates.

IC693CBL301 6’ (2 meter) I/O expansion cable
interconnects baseplate expansion ports.
This is a Wye type cable for daisy-
chaining baseplates.

To interconnect CPU, expansion, and
remote baseplates.

IC693CBL302

Note:

This cable is identical
to cable
IC693CBL314

50’ (15 meter) I/O expansion cable
interconnects baseplate expansion ports.
This is a special type with built-in
termination resistors.  It is not a Wye
type cable – it is for use as the last cable
on the link.

To interconnect CPU, expansion, and
remote baseplates.

IC693CBL303 Programmer serial cable to connect
Hand-Held Programmer (HHP) to serial
connector on PLC Power Supply.

For Hand-Held Programmer:
IC693PRG300

IC693CBL304 Wye cable for splitting out two serial
port connections from one module
connector.

For use with:
IC693PCM300 module
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Series 90-30 Cable Cross-Reference

Catalog No. Description Applications

IC693CBL305 Wye cable for splitting out two serial
port connections from one module
connector. (Use cable IC693CBL304
with the IC693PCM300 module.)

For use with the following modules:
IC693PCM301
IC693PCM311
IC693CMM311
IC693ADC311
AD693CMM301
IC693SLP300

IC693CBL306 3’ (1 meter) extension cable connects
between the 50-pin connector on the
module faceplate and the connector on
the terminal block.

For High Density (32-point) I/O
modules having a single 50-pin
connector:
IC693MDL652
IC693MDL653
IC693MDL750
IC693MDL751

IC693CBL307 6’ (2 meter) extension cable connects
between the 50-pin connector on the
module faceplate and the connector on
the terminal block.

For High Density (32-point) I/O
modules having a single 50-pin
connector:
IC693MDL652
IC693MDL653
IC693MDL750
IC693MDL751

IC693CBL308 3’ (1 meter) I/O cable connects to the
50-pin connector on the module
faceplate.  The other end has stripped,
tinned, and labeled leads.

For High Density (32-point) I/O
modules having a single 50-pin
connector:
IC693MDL652
IC693MDL653
IC693MDL750
IC693MDL751

IC693CBL309 6’ (2 meter) I/O cable connects to the
50-pin connector on the module
faceplate.  The other end has stripped,
tinned, and labeled leads.

For High Density (32-point) I/O
modules having a single 50-pin
connector:
IC693MDL652
IC693MDL653
IC693MDL750
IC693MDL751

IC693CBL310

(Obsolete.  Use

IC693CBL327 and

IC693CBL328)

10’ (3 meter) I/O cable connects to one
of the 24-pin connectors on the module.
The other end has stripped, tinned, and
labeled leads.

Two cables are required per module.

For High Density (32-point) I/O
modules having dual 24-pin connectors:
IC693MDL654
IC693MDL655
IC693MDL752
IC693MDL753

IC693CBL311 10’ (3 meter) APM I/O cable connects
between one of the 24-pin connectors on
the module and the connector on the
terminal block.

Two cables are required per module.

APM modules:
IC693APU301
IC693APU302

IC693CBL312 0.5’ (152 mm) I/O expansion cable
interconnects baseplate expansion ports.
This is a Wye type cable for daisy-
chaining baseplates.

To interconnect CPU, expansion, and
remote baseplates.

IC693CBL313 26’ (8 meter) I/O expansion cable
interconnects baseplate expansion ports.
This is a Wye type cable for daisy-
chaining baseplates.

To interconnect CPU, expansion, and
remote baseplates.
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Series 90-30 Cable Cross-Reference

Catalog No. Description Applications

IC693CBL314

Note:

This cable is identical
to cable
IC693CBL302

50’ (15 meter) I/O expansion cable
interconnects baseplate expansion ports.
This is a special type with built-in
termination resistors.  It is not a Wye
type cable – it is for use as the last cable
on the link.

To interconnect CPU, expansion, and
remote baseplates.

IC693CBL315

(Obsolete.  Use

IC693CBL327 and

IC693CBL328)

10’ (3 meter) I/O cable connects to one
of the 24-pin connectors on the module.
The other end has stripped, tinned, and
labeled leads.

Two cables are required per module.

For High Density (32-point) I/O
modules having dual 24-pin connectors:
IC693MDL654
IC693MDL655
IC693MDL752
IC693MDL753

IC693CBL316 3’ (1 meter) serial cable with 9-pin D-
shell connector that connects to a
Personal Computer’s serial port.  The
other end has an RJ-11 connector.

For connecting to modules with an RJ-
11 communications port:
IC693CMM321
IC693CPU351, 352, 363
IC693DSM302, 314

IC693CBL317 Special 10’ (3 meter) APM I/O cable
connects between one of the 24-pin
connectors on the module and the
connector on the terminal block.  This
cable is similar to IC693CBL311 except
that its drain shield wire is brought
outside of the connector.

Two cables are required per module.

APM modules:
IC693APU301
IC693APU302s

IC693CBL318 Unused or inactive number

IC693CBL319 3’ (1 meter) APM I/O cable connects
between one of the 24-pin connectors on
the module and the connector on the
terminal block.

Two cables are required per module.

APM modules:
IC693APU301
IC693APU302

IC693CBL320 Special 3’ (1 meter) APM I/O cable
connects between one of the 24-pin
connectors on the module and the
connector on the terminal block.  This
cable is similar to IC693CBL319 except
that its drain shield wire is brought
outside of the connector.

Two cables are required per module.

APM modules:
IC693APU301
IC693APU302

IC693CBL321

(Obsolete.  Use

IC693CBL329 and

IC693CBL330)

3’ (1 meter) I/O cable connects between
a 24-pin connector on the module and
the connector on the terminal block.

Used with the Terminal Block Quick
Connect assemblies.  See Appendix H
for a module list and cable selection
information.

IC693CBL322

(Obsolete.  Use

IC693CBL331 and

IC693CBL332)

6’ (2 meter) I/O cable connects between
a 24-pin connector on the module and
the connector on the terminal block.

Used with the Terminal Block Quick
Connect assemblies.  See Appendix H
for a module list and cable selection
information.
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Series 90-30 Cable Cross-Reference

Catalog No. Description Applications

IC693CBL323

(Obsolete.  Use

IC693CBL333 and

IC693CBL334)

1.5’ (0.5 meter) I/O cable connects
between a 24-pin connector on the
module and the connector on the
terminal block.

Used with the Terminal Block Quick
Connect assemblies.  See Appendix H
for a module list and cable selection
information.

IC693CBL324 3’ (1 meter) cable connects between a
DSM module and either a servos axis
terminal block or an aux axis terminal
block.  See the DSM user’s manuals
(GFK-1464, GFK-1742) for details.

DSM modules:
IC693DSM302
IC693DSM314

IC693CBL325 10’ (3 meter) cable connects between a
DSM module and either a servo axis
terminal block or an aux axis terminal
block.  See the DSM user’s manuals
(GFK-1464, GFK-1742) for details.

DSM modules:
IC693DSM302
IC693DSM314

IC693CBL326 Unused or inactive number

IC693CBL327 10’ (3 meter) right angle I/O cable
connects to the left side 24-pin
connector on a 32-point module.  The
other end has stripped, tinned, and
labeled leads. Replaces straight cable
IC693CBL315 on the left side of the
module.

For High Density (32-point) I/O
modules having dual 24-pin connectors:
IC693MDL654
IC693MDL655
IC693MDL752
IC693MDL753

IC693CBL328 10’ (3 meter) right angle I/O cable
connects to the right side 24-pin
connector on a 32-point module.  The
other end has stripped, tinned, and
labeled leads.  Replaces straight cable
IC693CBL315 on the right side of the
module.

For High Density (32-point) I/O
modules having dual 24-pin connectors:
IC693MDL654
IC693MDL655
IC693MDL752
IC693MDL753

IC693CBL329 3’ (1 meter) right angle I/O cable
connects between the left side 24-pin
connector on a 32-point module and the
connector on the terminal block.
Replaces cable IC693CBL321.

Used with the Terminal Block Quick
Connect (TBQC) assemblies.  See
Appendix H for a module list and cable
selection information.

IC693CBL330 3’ (1 meter) right angle (both
connectors) I/O cable connects between
the right 24-pin connector on a 32-point
module or the single connector on a
TBQC faceplate and the connector on
the terminal block.  Replaces cable
IC693CBL321.

Used with the Terminal Block Quick
Connect (TBQC) assemblies.  See
Appendix H for a module list and cable
selection information.

IC693CBL331 6’ (2 meters) right angle (both
connectors) I/O cable connects between
the left 24-pin connector on a 32-point
module and the connector on the
terminal block. Replaces cable
IC693CBL322.

Used with the Terminal Block Quick
Connect (TBQC) assemblies.  See
Appendix H for a module list and cable
selection information.

IC693CBL332 6’ (2 meters) right angle I/O cable
connects between the right 24-pin
connector on a 32-point module or the
single connector on a TBQC faceplate
and the connector on the terminal block.
Replaces cable IC693CBL322.

Used with the Terminal Block Quick
Connect (TBQC) assemblies.  See
Appendix H for a module list and cable
selection information.

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 1225 of 1433



10-6 Series 90-30 PLC Installation and Hardware Manual  –  August 2002 GFK-0356Q

10  

Series 90-30 Cable Cross-Reference

Catalog No. Description Applications

IC693CBL333 20” (0.5 meter) right angle I/O cable
connects between the left 24-pin
connector on a 32-point module and the
connector on the terminal block.
Replaces cable IC693CBL323.

Used with the Terminal Block Quick
Connect (TBQC) assemblies.  See
Appendix H for a module list and cable
selection information.

IC693CBL334 20” (0.5 meter) right angle I/O cable
connects between the right 24-pin
connector on a 32-point module or the
single connector on a TBQC faceplate
and the connector on the terminal block.
Replaces cable IC693CBL323.

Used with the Terminal Block Quick
Connect (TBQC) assemblies.  See
Appendix H for a module list and cable
selection information.

IC693CBL340 PTM interface cable.  19” (0.45 meter)
length.  Connects between PTMPM
Series 90-30 PLC module and the
PTMIM DIN-rail mounted interface
module.

Part of IC693PTM100 assembly.  This
assembly includes PTMPM module,
PTMIM interface module, and
IC693CBL340 cable.  This cable also
available as separate item.

IC693CBL341 PTM interface cable.  39” (1 meter)
length.  Connects between PTMPM
Series 90-30 PLC module and the
PTMIM DIN-rail mounted interface
module.

Part of IC693PTM101 assembly.  This
assembly includes PTMPM module,
PTMIM interface module, and
IC693CBL341 cable.  This cable also
available as separate item.

IC693CBL803 3’ (1 meter) redundant communications
cable.

IC800CBL001 3’ (1 meter) Digital Servo Command
cable connects between a DSM module
and either a digital servo amplifier or a
digital servo axis terminal block.  See
the DSM user’s manuals (GFK-1464,
GFK-1742) for details.

Used with DSM modules:
IC693DSM302
IC693DSM314

IC800CBL002 10’ (3 meter) Digital Servo Command
cable connects between a DSM module
and either a digital servo amplifier or a
digital servo axis terminal block.  See
the DSM user’s manuals (GFK-1464,
GFK-1742) for details.

Used with DSM modules:
IC693DSM302
IC693DSM314d
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Cable Data Sheets

The next section of this chapter contains cable data sheets.  These are listed in numerical order by

catalog number, where possible.  However, some data sheets cover more than one catalog number,

so some catalog numbers may be out of order.

Cable data sheets are listed in this order:

Cable Data Sheet Catalog

Numbers

Description

IC647CBL704 Workstation Interface board to Series 90 CPU

IC690CBL701 PCM to Workmaster (IBM PC-XT)

IC690CBL702 PCM to IBM PC-AT

IC690CBL705 PCM to Workmaster II (IBM PS/2)

IC690CBL714 Series 90 Multidrop

IC693CBL300/301/302/312/313/314 I/O Bus Expansion cables, continuous shield.  This data sheet also
includes information on building custom length I/O Bus Expansion
Cables.

IC693CBL303 Hand-Held Programmer cable, 6 feet (2 meters)

IC693CBL304/305 WYE cables – Port expansion  cable s used with PCM 300,
PCM301, PCM311, and CMM311

IC693CBL306/307 Extension cables for 50-pin connectors on high-density I/O
modules

IC693CBL308/309 I/O Interface  cables  for 50-pin connectors on high-density I/O
modules

IC693CBL310 I/O Interface cable for 24-pin connectors on high-density I/O
modules, 10 ft. (3 m).  Obsolete.

IC693CBL311/317/319/320 I/O Interface  cables  for 24-pin connectors on APU301/302

IC693CBL315 I/O Interface cable  for  24-pin connectors  on high-density I/O
modules, 10 ft. (3 m).  Obsolete.

IC693CBL316 “Station Manager Cable.”  Serial cable, 3-feet long, with 9-pin D-
shell to 6-pin RJ-11 connectors.

IC693CBL321/322/323 I/O straight connector cables, faceplate to terminal block, 24-pins.
Obsolete.

IC693CBL327/328 I/O right angle connector cables, faceplate to stripped leads

IC693CBL329/330/331/332/333/334 I/O right angle connector, faceplate to terminal block, 24-pin.
Includes information on cable kits IC693CBK002/003/004.

IC693CBL340/341 PTM interface cables.  Connect between PTMPM module (mounts
in Series 90-30 baseplate) and PTMIM board (DIN-rail mounted).
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IC647CBL704
Workstation Interface to Series 90 CPU (SNP Port) Cable

(Includes Instructions on Building Custom Length Cables)

Function of cable

The serial Work Station Interface cable has a 15-pin D connector  on one end and a 37-pin D

connector on the other end.  This cable connects the CPUs serial port to the Work station Interface

board installed in the programming  computer through an isolated shielded, twisted pair.

Cable Specifications

Cable Length 10 feet (3 meters)

Connectors
  CPU Side

  Programmer Side

15-pin male, D-subminiature type with M3 screws and AMP hood 207908-4, or
equivalent
37-pin male, D-subminiature type with 4-40 screws and AMP hood 1-207908-0, or
equivalent

Hardware Kit AMP 207871-1.  Kit includes two metric screws and two screw clips.

Cable Type 24 AWG (.21 mm2), 30V computer grade.  Extra flexible construction
recommended for short lengths.

Connecting the Cable

� Attach the 15-pin D connector to the serial connector on the PLC power supply on the CPU

baseplate.

� Attach the 37-pin D connector to the 37-pin D connector on the Work Station Interface board.

WSI
SERIAL

SERIAL
CABLE

PROGRAMMER

SERIES 90-30

Figure 10-1.  Serial Port to Work Station Interface Board Cable Connection
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Building Custom Length Cables

The following information is provided for those users who may want to  build a serial cable with a

different length for connecting a Series 90 PLC to a Workmaster II computer.

PINPIN

SERIES
90-70
(CPU)

SERIES
90-30
(PS)

WORKSTATION
INTERFACE

(WS9A1)

SHLD SHLD

15- PIN
MALE

D-TYPE
CONNECTOR

15- PIN
FEMALE
D-TYPE

CONNECTOR

37- PIN
MALE

D-TYPE
CONNECTOR

37- PIN
FEMALE
D-TYPE

CONNECTOR

0V

SD (B)

SD (A)

CTS (A)

CTS (B)

RTS (B)

RTS (A)

RD (B)

RD (A)

1

26

27

30

31

32

34

35

37

7

11

10

14

6

8

15

13

1

12

9

36RT

33

0V

RD (B')

RD (A')

RTS (B)

RTS (A)

CTS (B')

CTS (A')

SD (B)

SD (A)

RT

4000 FEET
(1200 METERS)

MAXIMUM

Figure 10-2.  Series 90 PLC to Workmaster II Serial Cable

� Cable Type – 24 AWG (.22 mm2), 30V computer grade.  Extra flexible construction

recommended for short lengths.

� Connectors – 37-pin male D-type with 4-40 screws  and AMP hood No.  1-207908-0 or

equivalent.  15-pin male  D-type with M3 screws and AMP hood No. 207908-4, or equivalent.

An AMP connector is not supplied with M3 (metric) screws.

� Hardware Kit – AMP 207871-1.  This kit includes two metric screws, and two screw clips.

Multidrop Configuration, Workmaster II to Series 90 PLCs

The following illustrations show the wiring diagram and requirements  for connecting a

Workmaster II, Workmaster, or compatible computer to  Series 90 PLCs in an 8-wire multidrop,

serial data configuration.

The figure below is an example of the wiring configuration  required for the multidrop

configuration when using the RS-422/RS-485 to RS-232 converter.

Note

The connector to the PLC serial port in the Series 90-30 PLC must be a right
angle connector in order for the hinged  door to close properly.
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 DCD ( A )
  DCD ( B )
  RD ( A' )
  RD ( B' )
  SD ( A )

SD ( B )
RT

CTS ( A' )
CTS ( B' )
RTS ( A )
RTS ( B )

+5V
0V

SHLD

RS-232/RS-422
CONVERTER

(IC690ACC900)

2
3

10
11
12
13
9

15
8
6

14
5
7
1

POWER
SOURCE

FOR
CONVERTER

SD ( A )
SD ( B )
RD ( A' )
RD ( B' )
RD
RTS ( A )
RTS ( B )
CTS ( A' )
CTS ( B' )
+5V
0V
SHLD

ALSO IT IS RECOMMENDED TO MAKE ANY NECESSARY CONNECTIONS
INSIDE THE CABLE CONNECTOR TO BE MOUNTED ON THE PLC.  IT IS
NOT RECOMMENDED TO USE TERMINAL STRIPS TO  OTHER TYPES OF
CONNECTORS ALONG THE LENGTH OF THE TRANSMISSION LINE.

NOTE

WHEN WIRING RS-422 /485 MULTIDROP CABLES REFLECTIONS ON THE
TRANSMISSION LINE CAN BE REDUCED BY CONFIGURING THE CABLE IN A
DAISY CHAIN FASHION AS SHOWN BELOW.

CONVERTERMASTER SLAVE STATION LAST STATION

GROUND POTENTIAL:  MULTIPLE UNITS, NOT CONNECTED TO THE SAME POWER SOURCE, MUST HAVE COMMON GROUND POTENTIALS OR GROUND ISOLATION FOR PROPER
OPERATION  OF THIS SYSTEM.

TERMINATION RESISTANCE FOR THE RECEIVE DATA (RD) SIGNAL NEEDS TO BE CONNECTED ONLY ON UNITS AT THE END OF THE LINES. THIS TERMINATION IS MADE
ON THE SERIES 90 PLC PRODUCTS BY CONNECTING A JUMPER BETWEEN PIN 9 AND PIN 10 INSIDE THE 15-PIN D-SHELL WITH THE FOLLOWING EXCEPTION.  FOR SERIES

90-70 PLCs, CATALOG NUMBERS IC697CPU731 AND IC697CPU771, THE TERMINATION FOR RD AT THE PLC IS IMPLEMENTED BY A JUMPER BETWEEN PIN 9 AND PIN 11.

25- PIN
MALE

25- PIN
FEMALE

2
3
4
5
8

20
7

PIN

TD
RD

RTS
CTS
DCD
DTR
GND

RS-232
PORT

WORKMASTER II

15-PIN
FEMALE
RS-422
PORT

25-PIN
FEMALE
RS-232
PORT

IC690CBL705 OR EQUIVALENT
RS-232 SHIELDED PAIRS

PLC 15-PIN CONNECTOR

SERIES 90-30 LOCATED

ON POWER SUPPLY
SERIES 90-70 LOCATED

ON THE CPU BOARD

5V

0V

PIN

SERIES
90-70
CPU

RS-422
PORT

15- PIN
MALE

15- PIN
FEMALE

SLAVE
STATION

*

RD
TD
CTS
DTR
DCD
GND
SHLD

3
2
5

20
8
7
1

PIN

25- PIN
MALE

15- PIN
MALE

PIN

2
3

12
13
10
11
9
6

14
15
8
5
7
1

RS-422
MAKE CONNECTIONS

INSIDE D-CONNECTORS

TO OTHER PLCs

PIN

SERIES
90-30

PS
RS-422
PORT

LAST
STATION

*

SD ( A )
SD ( B )
RD ( A' )
RD ( B' )
RD
RTS ( A )
RTS ( B )
CTS ( A' )
CTS ( B' )
+5V
0V
SHLD

*

2
3

12
13
10
11
9
6

14
15
8
5
7
1

15- PIN
MALE

15- PIN
FEMALE

Figure 10-3.  Example of Multidrop Configuration with Converter

The following figure is an example of the wiring configuration required when a Work Station

Interface board is installed in the computer.  The 15-pin serial port connector for the 90-30 PLC is

on the power supply; the 37-pin serial port connector for Workmaster II and Workmaster

computers is on the Work Station Interface board in the programming computer.  The cable type

for these connections should be 24 AWG (.22 mm2), 30V computer grade.  Extra flexible

construction is recommended for short lengths.
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37-PIN
CONNECTOR

WHEN WIRING RS-422/485 MULTIDROP
CABLES, REFLECTIONS ON THE TRANS-
MISSION LINE CAN BE REDUCED BY CON
FIGURING THE CABLE IN A DAISY CHAIN
FASHION AS SHOWN BELOW.

ALSO IT IS RECOMMENDED TO MAKE ANY
NECESSARY CONNECTIONS INSIDE THE
CABLE CONNECTOR TO BE MOUNTED ON
THE PLC.
IT IS NOT RECOMMENDED TO USE TERMI
NAL STRIPS OR OTHER TYPES OF CON
NECTORS ALONG THE LENGTH OF THE
TRANSMISSION LINE.

PLC 1WORKMASTER

PLC 2PLC 3

TO OTHER PLCs
(MAXIMUM OF 8 PLCs ON A MULTIDROP)

UP TO A
MAXIMUM OF

4,000 FEET
(1,200 METERS)

MAKE CONNECTIONS
INSIDE D-CONNECTORS

NOTE

SHIELDED
TWISTED

PAIRS

SD (A)
SD (B)
RD (A')
RD (B')

CTS (A')
CTS (B')
RTS (A)

RTS (B)
 RT

PIN

*

10
11
12
13

6
14
15

8
9
7
1

RD (A')
RD (B')
SD (A)
SD (B)
RTS (A)
RTS (B)
CTS (A')
CTS (B')
RT
0V
SHIELD

PIN

10
11
12
13

6
14
15

8
9
7
1

RD (A')
RD (B')
SD (A)
SD (B)
RTS (A)
RTS (B)
CTS (A')
CTS (B')
RT
0V
SHIELD

PIN

WSI

SERIES
90 PLC

10
11
12
13

6
14
15

8
9
7
1

RD (A')
RD (B')
SD (A)
SD (B)
RTS (A)
RTS (B)
CTS (A')
CTS (B')
RT
0V
SHIELD

PIN

SERIES
90 PLC

SERIES
90 PLC

15-PIN
CONNECTOR

15-PIN
CONNECTOR

15-PIN
CONNECTOR

WORKMASTER II

WORKMASTER OR

GROUND POTENTIAL: MULTIPLE UNITS, NOT CONNECTED TO THE SAME POWER
SOURCE, MUST HAVE GROUND POTENTIAL WITHIN " 7V FOR PROPER OPERATION
OF THIS SYSTEM.  FAILURE TO PROVIDE A COMMON GROUND MAY CAUSE DAMAGE
TO PLC COMPONENTS.

*

TERMINATION RESISTANCE FOR THE RECEIVE DATA (RD) SIGNAL NEEDS TO BE CON
NECTED ONLY ON UNITS AT THE END OF THE LINES.  THIS TERMINATION IS MADE ON
THE SERIES 90 PLC PRODUCTS BY CONNECTING A JUMPER BETWEEN PIN 9 AND PIN 10
INSIDE THE 15-PIN D-SHELL, WITH THE FOLLOWING EXCEPTION.  FOR SERIES 90-70 PLCs,
CATALOG  NUMBERS  IC697CPU731 AND IC697CPU771, THE TERMINATION FOR
RD AT THE PLC IS IMPLEMENTED BY A JUMPER BETWEEN PIN 9 AND PIN 11.

*

*

*

CAUTION

27

26

35

34

31

30

33

32

36

1

37

0V

SHIELD

IMPORTANT !

DO NOT
USE TERMINAL STRIPS

OR OTHER TYPES OF

CONNECTORS  ALONG THE

LENGTH OF THE  TRANSMISSION

LINE WHEN WIRING A

CONFIGURATION

MULTIDROP SERIAL DATA

Figure 10-4.  Series 90 PLC to Programmer 8-Wire Multidrop, Serial Data Configuration
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IC690CBL701
PCM, ADC, CMM to Workmaster (PC-XT) Cable

Note: This cable was designed for use with older computers such as PC or XT
types and would not likely be used for new projects.

Function of cable

This cable provides RS-232 signal connections between the RS-232 port on a PCM, ADC, or

CMM module and a serial port on a Workmaster computer or IBM-XT or equivalent Personal

Computer.

Cable Specifications

Cable Length 10 feet (3 meters)

Connectors

  PCM/ADC/CMM Side

  Programmer Side

25-pin male, D-subminiature type, AMP 205208-1, or equivalent
9-pin male, D-subminiature type, AMP 205203-1, or equivalent

Cable Clamps

  25-pin

   9-pin

AMP 207908-7 or equivalent
AMP 207908-1 or equivalent

Cable Type Six conductor, overall shield, non-paired AWG #24 (.21 mm2), Belden 9536 or
equivalent

Wiring Diagram

2
3
4
5
8
9
7

TD
RD

RTS
CTS
DCD
DTR
GND

PIN

RD
TD
CTS
DTR
DCD
SHLD
GND

3
2
5

20
8
1
7

PIN

PCM

25- PIN
MALE

25- PIN
FEMALE

9- PIN
FEMALE

WORKMASTER

9- PIN
MALE

OR

IBM PC-XT

Figure 10-5.  PCM, ADC, or CMM to Workmaster or PC-XT Serial Cable

Note

Although the IC690CBL701 and 702 cables look identical (except for catalog
number labeling), the internal pin connections are different.
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PCM to Programmer Cable Installation

Caution

The Series 90-30 PLC baseplate that contains the PCM, ADC, or CMM and

the programmer ground connections must be at the same ground potential.

Incorrect  wiring will result in damage to the programmer or the module.

� Select the WYE cable (IC693CBL305 or IC693CBL304).

� Connect the IC690CBL701 cable’s 9-pin female connector to the male RS-232 connector

(serial port) on the selected programming device.

� Connect the cable’s 25-pin male connector to the Port 1 connector on the WYE cable.

� Connect the 25-pin male connector on the WYE cable to the female  connector on the front of

the PCM, ADC, or CMM module.

WORKMASTER

RS-232
(DEFAULT PORT)

IC690CBL701
PCM

IC693CBL305B

PORT 1

Figure 10-6.  PCM to Workmaster Computer or PC-XT Personal Computer
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IC690CBL702
PC-AT to PCM, ADC, CMM Cable

Function of cable

This cable provides RS-232 signal connections between the RS-232 port on a PCM, ADC, or

CMM module and a serial port on an IBM PC-AT or equivalent Personal Computer.

Cable Specifications

Cable Length 10 feet (3 meters)

Connectors
PCM/ADC/CMM Side
Programmer Side

25-pin male, D-subminiature type, AMP 205208-1, or equivalent
9-pin male, D-subminiature type, AMP 205203-1, or equivalent

Cable Clamps
25-pin
9-pin

AMP 207908-7 or equivalent
AMP 207908-1 or equivalent

Cable Type Six conductor, overall shield, non-paired AWG #24 (.21 mm2), Belden
9536 or equivalent

Wiring Diagram

1
2
3
4
7
8
5

DCD
RD
TD

DTR
RTS
CTS
GND

PIN

SHLD
TD
RD
DCD
CTS
DTR
GND

1
2
3
8
5

20
7

PIN

PCM

a42832

25- PIN
MALE

25- PIN
FEMALE

9- PIN
MALE

PC-AT

9- PIN
FEMALE

Figure 10-7.  PCM, ADC, or CMM to Workmaster or PC-AT Serial Cable

Note

Although the IC690CBL701 and 702 cables physically look identical (except for
catalog number labeling), the internal pin connections are different.
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PCM to Programmer Cable Installation

Caution

The Series 90-30 PLC baseplate that contains the PCM, ADC, or CMM and

the programmer ground connections must be at the same ground potential.

Incorrect  wiring will result in damage to the programmer or the module.

� Select the WYE cable (IC693CBL305 or IC693CBL304).

� Connect the IC690CBL702 cable’s 9-pin female connector to the male RS-232 connector

(serial port) on the selected programming device.

� Connect the cable’s 25-pin male connector to the Port 1 connector on the WYE cable.

� Connect the 25-pin male connector on the WYE cable to the female  connector on the front of

the PCM, ADC, or CMM module.

PC-AT

RS-232
(DEFAULT PORT)

IC690CBL702
PCM

IC693CBL305B

PORT 1

Figure 10-8.  PCM to PC-AT Personal Computer

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 1235 of 1433



10-16 Series 90-30 PLC Installation and Hardware Manual  –  August 2002 GFK-0356Q

10  

IC690CBL705
Workmaster II (PS/2) to PCM, ADC, CMM Cable

Function of cable

This cable provides RTS-232 signal connections between the RS-232 port on a PCM, ADC, or

CMM module and a serial port on a Workmaster II or an IBM Personal System 2 (PS/2) or

equivalent Personal Computer.

Cable Specifications

Cable Length 10 feet (3 meters)

Connectors

PCM/ADC/CMM Side

Programmer Side

25-pin male, D-subminiature type, AMP 205208-1, or equivalent
25-pin female, D-subminiature type, AMP 205207-1, or equivalent

Cable Clamps

25-pin AMP 207908-7 or equivalent

Cable Type Six conductor, overall shield, non-paired AWG #24 (.21 mm2), Belden 9536 or
equivalent

Wiring Diagram

2
3
4
5
8

20
7

TD
RD

RTS
CTS
DCD
DTR
GND

PIN

RD
TD
CTS
DTR
DCD
SHLD
GND

3
2
5

20
8
1
7

PIN

PCM

25- PIN
MALE

25- PIN
FEMALE

25- PIN
MALE

WORKMASTER II
AND

IBM PS/2

25- PIN
FEMALE

Figure 10-9.  PCM, ADC, or CMM to Workmaster II or PS/2 Serial Cable
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PCM to Programmer Cable Installation

Caution

The Series 90-30 PLC baseplate that contains the PCM, ADC, or CMM and

the  programmer ground connections must be at the same ground potential.

Incorrect  wiring will result in damage to the programmer or the module.

� Select the WYE cable (IC693CBL305 or IC693CBL304).

� Connect the IC690CBL705 cable’s 25-pin female connector to the male RS-232 connector

(serial port) on the selected programming device.

� Connect the cable’s 25-pin male connector to the Port 1 connector on the WYE cable.

� Connect the 25-pin male connector on the WYE cable to the female connector on the front of

the PCM, ADC, or CMM module.

WORKMASTER  II

RS-232
(DEFAULT PORT)

IC690CBL705
PCM

IC693CBL305B

PORT 1

Figure 10-10.  PCM to Workmaster II Computer or PS/2 Computer
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IC690CBL714A Multidrop Cable

Purpose

This cable has a number of possible applications  with Series 90 products:

� To interconnect Series 90-30 PLCs or redundant Series 90-30 PLCs in a multidrop

configuration.

� To interconnect a Series 90-30 PLC and APM module in a multidrop configuration with a

single personal computer (programmer).  This allows programming and troubleshooting both

PLC and APM without moving connection cables.

� To interconnect Series 90-70 or redundant Series 90-70 PLCs in a multidrop configuration.

Specifications

� Connector A:  DB15F, 15-pin female connector with M3 latchblocks

� Connectors B and C:  DB15M, 15-pin right angle, male connector with spring clips

� Wire:  Cable consists of three individually shielded pairs of 22-gauge stranded conductors.

Belden #8777 or equivalent.

� Jumpers:  All jumpers are made of #22 AWG (UL1061) type individual wires.

� Length:  The length from the back of Connector A to entry into Connector B is 6 inches (+/-

0.5 inch).  The length from the back of Connector C to entry into Connector B is 40 inches (+/-

1.0 inch).

Connector B

Pin 1

Pin 1

Connector C

Connector A

M3 pan head screws (2).
Screws must not protrude
through the end of the Latching
Blocks.

M3 Latching
Blocks (2)
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IC690CBL714A Multi-Drop Cable Wiring Diagram

5

7

10

11

12

13

6

8

14

15

6

8

14

15

5

7

10

11

12

13

9

7

10

11

12

13

6

8

14

15

9 N.C.

5N.C.

Connector B, 15-pin male,
 to CPU SNP Port

Connector A, 15-pin Female,
to other CPU or Adapter

Connector C, 15-pin male, to
next CPU or final term.

9N.C.

Note:  Trim all drain wires
             flush with the jacket.

Figure 10-11.  Connecting Diagram for Multidrop Cable IC690CBL714A
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Connection Diagrams for IC690CBL714A Cable

IC690ACC901

Conn. B

Conn. A

Conn. C

Series 90-30 PLC Series 90-30 PLC

IC690CBL714A Cable

Serial Cable

Figure 10-12.  Multidrop Arrangement for Series 90-30 Redundant System

IC690ACC901

Conn. B

Conn. A

Conn. C to APM Comm. Port

Series 90-30 PLC

IC690CBL714A Cable

Serial Cable

APMPS CPU

Figure 10-13.  Connecting CPU and APM to Programmer with IC690CBL714A Cable
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C
P
U

C
P
U

C
P
U

RS-232/422
Converter

PLC A PLC CPLC B

IC690CBL714A IC690CBL714A

Conn. A

Conn. B Conn. B Conn. C

Conn. C Conn. A

Figure 10-14.  Multidrop Arrangement for Series 90-70 TMR Redundant System
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IC693CBL300/301/302/312/313/314
I/O Bus Expansion Cables

(Includes Instructions for Building Custom Length Cables)

Description

I/O bus expansion cables (IC693CBL300, 301, 312, 313, 314), called “Wye cables,” have a single

male 25-pin D connector on one  end and a two-headed (one male, one female) 25-pin D connector

on the other end as  shown in (A) of the figure.  The 50 foot (15m) (IC693CBL302) cable has a

single male connector on the CPU baseplate end and a single terminated male connector on the

expansion baseplate end.  The 3 foot cable (IC693CBL300) can also be used as a WYE adapter

cable to simplify building custom length cables (see the section “Cable Application Suggestions”

later in this Chapter).

.5, 3, 6, 26  FOOT
CABLES

50 FOOT
CABLE

FEMALE
CONNECTOR

MALE
CONNECTOR

MALE
CONNECTOR

MALE
CONNECTOR

MALE
CONNECTOR

A

B

Figure 10-15.  Detail of I/O Bus Expansion Cables

Cable Lengths

IC693CBL300 3 feet (1 meter), continuous shield

IC693CBL301 6 feet (2 meters), continuous  shield

IC693CBL302 or IC693CBL314 50 feet (15 meters), continuous shield

IC693CBL312 0.5 feet (0.15 meters), continuous shield

IC693CBL313 25 feet (8 meters), continuous shield

Function of Cables

The I/O Bus expansion cables are used to extend the I/O bus to expansion  or remote baseplates in

a Series 90-30 I/O system when additional I/O slots are needed or baseplates are required some

distance from the CPU baseplate.  The prewired I/O bus expansion cables can be used for

connecting either expansion or remote baseplates.  Where required cable length is not available in a
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standard cable, a custom cable must be built (see the section “Building Custom Length I/O Bus

Expansion Cables” for detailed instructions).

Connecting the Cables

� Connect the single male connector to the 25-pin female connector on the  right side of the CPU

baseplate.

� Connect the male connector on the dual connector end of the cable to the  25-pin female

connector on the first expansion baseplate.

� Connect the unused 25-pin female connector on the dual connector end of  the cable to either

the single male connector of a second I/O bus expansion  cable to continue the I/O bus

expansion chain, or to an I/O bus Terminator  plug if this is the last cable in the expansion

chain.

Important Notes About I/O Bus Expansion Cables

1. The maximum number of cables that can be included in an I/O expansion  system is seven, and

the total maximum cable length between the CPU baseplate and the last expansion baseplate is

50 feet (15 meters).  The total maximum cable length between the CPU baseplate and the last

remote baseplate is 700 feet (213 meters).   Failure to observe these maximum cable lengths

could result in erratic operation of the PLC system.

2. CPUs 350 - 374 support a maximum of seven I/O expansion cables.  CPUs 331 - 341 support a

maximum of four I/O expansion cables.

3. The 50 foot (15 meter) I/O bus expansion cable (IC693CBL302), which has a male connector

on each end, has the I/O bus terminating  resistors built into the end connector on the cable.  If

this cable is used, you would not install a separate terminator block.

Caution

I/O Bus Expansion cables should NOT be connected or disconnected with

power applied to the I/O expansion baseplate(s).  Unexpected PLC operation

may result.

Cable Application Suggestions

In general, it is advantageous to use standard, factory-built cables, where possible, to save time and

avoid wiring errors.

Using Standard Cables

� For connecting between baseplates (either between a CPU and expansion baseplate, between

two expansion baseplates or between two remote baseplates) in the same cabinet when a

standard length (0.5, 1, 2, 8, or 15 meters) will fit the need.

� As a Wye jumper for custom built point-to-point cables (IC693CBL300 is often used for this).

This combination saves time since a point-to-point cable can be built much faster than a Wye

cable.  An example of this is shown in Figure 10-23.

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 1243 of 1433



10-24 Series 90-30 PLC Installation and Hardware Manual  –  August 2002 GFK-0356Q

10  

Using Custom Built cables

� When you need a cable length not available in a standard size.

� When a cable must be routed through a conduit that is not large enough for a standard cable’s

connector to fit through.

Building Custom Length I/O Bus Expansion Cables

This section provides details needed to create custom length I/O Bus Expansion cables.

Two Types of Custom Built Cables

The two types are:

� Point-to-Point - these have a single male connector on one end and a single female connector

on the other end.  These are usually used with the IC693CBL300 which supplies the Wye

connection.  This combination saves time since a point-to-point cable can be built much faster

than a Wye cable.

� Wye - these have a single male connector on one end and two connectors (one male and one

female) on the other end.

Components Needed to Build Custom Length I/O Bus Expansion Cables

Note: the special two-headed Wye connector used on the standard Wye cables
is not available as a separate component.

Item Description

Cable: Belden 8107 only (no substitutes):

Computer cable, overall braid over foil shield, twisted-pair

30 volt/80°C (176°F)

24 AWG (.22 mm2) tinned copper, 7 x 32 stranding

Velocity of propagation = 70% *

Nominal impedance = 100Ω
25 Pin Male Connector: Crimp Plug = Amp 207464-1;  Pin = Amp 66506-9

Solder Plug = Amp 747912-2

25 Pin Female Connector: Crimp Receptacle = Amp 207463-2;  Pin = Amp 66504-9

Solder Receptacle = Amp 747913-2

Connector Shell: Kit – Amp 745833-5:

Metal-plated plastic (plastic with nickel over copper) **
Crimp ring – Amp 745508-1, split ring ferrule

 * = Critical Information

** Vendor part numbers  listed for user assembled cables are provided for reference only and do not suggest
or imply that they are preferred.  Any part meeting the same specification can be used.
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Expansion Port Pin Assignments

The following table lists the expansion port pin assignments you will need when building remote

cables.  All connections between cables are point-to point, that is, pin 2 of one end to pin 2 of the

opposite end, pin 3 to pin 3, etc.

Table 10-2.  Expansion Port Pin Assignments

Pin Number Signal Name Function

16 DIODT I/O Serial Data Positive

17 DIODT/ I/O Serial Data Negative

24 DIOCLK I/O Serial Clock Positive

25 DIOCLK/ I/O Serial Clock Negative

20 DRSEL Remote Select Positive

21 DRSEL/ Remote Select Negative

12 DRPERR Parity Error Positive

13 DRPERR/ Parity Error Negative

8 DRMRUN Remote Run Positive

9 DRMRUN/ Remote Run Negative

2 DFRAME Cycle Frame Positive

3 DFRAME/ Cycle Frame Negative

1 FGND Frame Ground for Cable Shield

7 0V Logic Ground

I/O Expansion Bus Termination

When two or more baseplates are cabled together in an expansion system, the I/O expansion bus

must be properly terminated.  The I/O bus must be terminated at the last baseplate in an expansion

system.  Each signal pair is terminated with 120 ohm, 1/4 watt resistors wired between the

appropriate pins, as follows (see the above table, also):

pins 16 – 17;  24 – 25;    20 – 21;   12 – 13;   8 – 9;   2 – 3

The I/O bus termination can be done one of the following ways:

 By installing an I/O Bus Terminator Plug, catalog number IC693ACC307,  on the last
expansion baseplate (local expansion baseplate or remote baseplate) in the system.  The
Terminator Plug has a resistor  pack physically mounted inside of a connector.  The I/O Bus
Terminator Plug is shipped with each baseplate; only the last baseplate in the  expansion chain
can have the I/O Bus Terminator Plug installed.  Unused I/O Bus Terminator Plugs can be
discarded or saved as spares.

 If an expansion system has only one expansion baseplate, the I/O bus can be terminated by
installing as the last cable, the 50 foot (15 meter) I/O Expansion cable, catalog number
IC693CBL302 or IC693CBL314.  These cables have the termination resistors installed in the
end that connects to the expansion baseplate connector.

 You can also build a custom cable with termination resistors wired to the appropriate pins for
installation at the end of the bus.

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 1245 of 1433



10-26 Series 90-30 PLC Installation and Hardware Manual  –  August 2002 GFK-0356Q

10  

Shield Treatment

All GE Fanuc factory made cables are made with a continuous, or 100% shield.  This means that

the braided cable shield is connected to the metal shell of the connector around the entire perimeter

of the connector.  This provides a low impedance path to frame ground for any noise energy that is

coupled onto the cable shield.

For custom length cables made per Figure 10-18, the best noise immunity is achieved when using a

metallized connector cover that makes contact with the cable’s braided and foil shielding and with

the connector shell on the terminating end.

Note

It is not sufficient to only solder the drain wire to the connector shell.  It is
required that the cable’s shield be continuous across the entire length of the
cable, including at the terminations.  The figure below shows the recommended
method for folding the braided shield back before inserting the cable into a
metallized cover.

Split-Ring

Ferrule

Cable

Jacket

Ground Wire

Attach to Pin 1 for custom length cables
Conductors

Foil & Braid

(to be folded back

over ferrule and

ground wire)

       OR
Fold back for custom Wye cables. *

* See “Alert for Users of Early Remote Baseplate Versions" for

 description of when to attach drain wire to pin 1.

Figure 10-16.  How to use Split-Ring Ferrules for Foil and Braided Cable Shield

For typical industrial applications, all expansion and remote baseplate cables can be made with

plastic shell covers and should be wired as shown in Figure 10-19.  In either case, pin 1 should be

wired into both ends of the custom length cable and the recommendations listed below should be

followed for the Wye cables treatment in the remote (IC693CHS392/399) baseplates.

When using 100% shielded cables all local (CPU and expansion) baseplates in the system must be

solidly referenced to the same ground point or a potential difference between baseplates could

disturb signal transmission.

Alert for Users of Early Remote Baseplate Versions

In early remote baseplates versions, IC693CHS393E (and earlier) and IC693CHS399D (and

earlier), it is necessary to remove pin 1 of the mating cable where the cable plugs into the baseplate.

This means that when using a factory made Wye cable, such as IC693CBL300, you must break pin

1 out of the male end where it plugs into the remote baseplate before using it with one of these

baseplates.  Custom built Wye cables for these baseplates should be built using Figure 10-20.
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Remote baseplates IC693CHS393F (and later) and IC693CHS399E (and later) have a change

inside the baseplate which eliminates the need to remove pin 1 from the mating cable.  When using

factory made Wye cable with these baseplates, it is not necessary to remove pin 1 from the cable.

Custom built Wye cables for these baseplates can be made using either Figure 10-20 or Figure 10-

21.  Figure 10-21 shows how the standard (factory made) Wye cables are made.

By removing pin 1 in custom built Wye cables made for the earlier versions of remote baseplates,

the pin 7 (0V) signal reference originates in the main (CPU) baseplate.  In these earlier versions of

the remote baseplates, pin 1 was tied to pin 7 (0V) and also AC coupled to the remote frame

ground.  When using these baseplates in combination with the 100% shielded Wye cables, the pin 7

(0V) reference would be improperly DC coupled to the remote frame ground through the D-

subminiature connector shell, which is DC coupled to the remote frame ground.

In the remote baseplates IC693CHS393F (and later) and IC693CHS399E (and later), the pin 1

shield signal is DC coupled to the remote frame ground and not attached to pin 7 (0V).  This allows

the best noise immunity by providing a good continuous cable shield, and still allows the pin 7

(0V) signal reference to originate in the CPU baseplate without the need for removing pin 1 in any

factory or custom built cable.  The D-subminiature connector shell is still DC coupled to the remote

frame ground.

Making a 100% Shielded Cable

Use the following steps to build a 100% shielded cable:

1. Strip approximately 5/8 inch of insulation from your custom cable to expose the shield.

2. Remove the male Pin 1 from any connector plugging directly into an older version remote

baseplate (IC693CHS393E, IC693CHS399D, or earlier).

3. Put split-ring ferrule over cable insulation (Figure 10-17).

4. Fold the shield back over top of the cable insulation and ferrule.

5. Place the collar of the metal hood over top of the folded shield and securely clamp the hood.

6. Test your cable for continuity between both connector shells.  Connect an ohmmeter between

the shells and flex the cable at both ends.  If the metallized connector hood is not making

proper contact with the cable shield at either end, the connection will show intermittent

continuity on the ohmmeter.

7. Plug the metal hooded cable onto a remote baseplate expansion port connector or into a GE

Fanuc WYE cable and securely tighten the two screws.   Installing and tightening the screws

will electrically connect the shield to the remote baseplate frame ground, which should in turn

should be connected to earth ground as instructed in the “Installation” chapter, under the

heading “Baseplate Safety Grounding.”
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Wiring Diagrams

The following wiring diagrams show the wiring configuration for I/O expansion system cables.

Wiring diagrams are provided for both point-to-point cables and Wye cables.

SHIELD DRAIN WIRE

PIN PIN

25-PIN

MALE

25-PIN

FEMALE

METALIZED SHELL

DIODT

DIODT/

DIOCLK

DIOCLK/

DRSEL

DRSEL/

DPRERR

DPRERR/

DRMRUN

DRMRUN/

DPFRAME

DPFRAME/

0V

FGND

16

17

24

25

20

21

12

13

8

9

2

3

7

1

Bold dashed line shows continuous (100%) shielding when metallized shell connectors are plugged together.
NOTE:

NC NC

16

17

24

25

20

21

12

13

8

9

2

3

7

1

DIODT

DIODT/

DIOCLK

DIOCLK/

DRSEL

DRSEL/

DPRERR

DPRERR/

DRMRUN

DRMRUN/

DPFRAME

DPFRAME/

0V

FGND

25-PIN

FEMALE

SERIES

90-30

BASEPLATE

EXPANSION

PORT

OR

WYE

CABLE

DOUBLE

CONNECTOR

END

25-PIN

MALE

METALIZED SHELL

TWISTED PAIRS, SHIELDED

(7 PAIRS)

WYE

CABLE

SINGLE

CONNECTOR

END

a45525

Figure 10-17.  Point-To-Point Cable Wiring for Continuous Shield Custom Length Cables

DFRAME

SHIELD DRAIN WIRE

16

17

24

25

20

21

12

13

8

9

2

3

 7

1

16

17

24

25

20

21

12

13

8

9

2

3

7

1

a45527

PIN

DIODT

DIODT/

DIOCLK

DIOCLK/

DRSEL

DRSEL/

DRPERR

DRPERR/

DRMRUN

DRMRUN/

0V

FGND

DFRAME

25-PIN

FEMALE

WYE

CABLE

SINGLE

CONNECTOR

END

DFRAME/

PIN

SERIES

90-30

BASEPLATE

EXPANSION

PORT

OR

WYE

CABLE

25- PIN

MALE

25- PIN

MALE

25- PIN

FEMALE

DIODT

DIODT/

DIOCLK

DIOCLK/

DRSEL

DRSEL/

DRPERR

DRPERR/

DRMRUN

DRMRUN/

0V

FGND

DFRAME/

NC NC

TWISTED PAIRS, SHIELDED
(7 PAIRS)

Figure 10-18.  Point-To-Point Cable Wiring Diagram for Applications Requiring Less Noise Immunity
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      CUT PIN 1 HERE
FACTORY MADE WYE

ORSHIELD DRAIN
NOT CONNECTED

CABLE
TO

DOWNSTREAM
RACK

OR
TERMINATION

PLUG

25-PIN
MALE

Metallized

DIODT

FGND

PIN

25-PIN
MALE

Metallized Shell

25-PIN
FEMALE

Metallized Shell

PIN

25-PIN
FEMAL

Metallized

TWISTED SHIELDED
PAIRS PIN

25-PIN
MALE

Metallized Shell

25-PIN
FEMALE

Metallized Shell

REMOTE
EXPANSION
BASEPLATE

CONNECTOR

CABLE
FROM

UPSTREAM
RACK

8

2

1

16

17
24

25
20

21

12

13

9

3

7

DIODT

DIODT/

DIOCLK

DIOCLK/

DRSEL

DRSEL/

DRPERR

DRPERR/

DRMRUN

DRMRUN/

DPFRAME

DPFRAME/

0V

8

2

12

16

17

24
25
20

21

13

9

3

7

1

DIODT

DIODT/

DIOCLK
DIOCLK/
DRSEL
DRSEL/

DRPERR
DRPERR/
DRMRUN

DRMRUN/

DPFRAME

DPFRAME/

0V

FGND

DIODT/

DIOCLK

DIOCLK/

DRSEL

DRSEL/

DRPERR

DRPERR/

DRMRUN

DRMRUN/

DPFRAME

DPFRAME/

0V

FGND

21

8

16

17

24

25
20

12

13

9
2

3

7

1

Bold dashed line shows continuous (100%) shielding when metallized shell connectors are plugged together.
NOTE:

SHIELD DRAIN WIRE

NC NC

NC

NC

ONLY FOR REMOTE BASEPLATES
IC693CHS399D (AND EARLIER REVISIONS OF

Figure 10-19.  Earlier Versions of Remote Baseplate Custom WYE Cable Wiring Diagram

Note: In remote baseplates, IC693CHS393E (and earlier) and IC693CHS399D
(and earlier), it is necessary to remove pin 1 of the mating cable where
the cable plugs into the baseplate.  This means that when using a factory
made Wye cable, IC693CBL300, you must break pin 1 out of the male
end where it plugs into the remote baseplate before using it with one of
these baseplates.  Custom built Wye cables for these baseplates should

be built using Figure 10-20.  See the section “Alert to Users of Early
Remote Baseplate Versions” for more details.
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Remote baseplates IC693CHS393F (and later( and IC693CHS399E (and later) have a change

inside the baseplate which alleviates the need to remove pin 1 from the mating cable.  When using

factory made Wye cable with these baseplates, it is not necessary to remove pin 1 from the cable.

Custom built Wye cables for these baseplates can be made using either Figure 10-20 or Figure 10-

21.  Figure 10-21 shows how the factory made Wye cable are made.

SHIELD DRAIN
CONNECTED

CABLE
TO

DOWNSTREAM
RACK

OR
TERMINATION

PLUG

25-PIN
MALE

Metallized Shell

DIODT

FGND

PIN

25-PIN
MALE

Metallized Shell

25-PIN
FEMALE

Metallized Shell

PIN

25-PIN
FEMAL

Metallized

TWISTED SHIELDED
PAIRS PIN

25-PIN
MALE

Metallized Shell

25-PIN
FEMALE

Metallized Shell

REMOTE
EXPANSION
BASEPLATE

CONNECTOR

CABLE
FROM

UPSTREAM
RACK

17

25

12

8

2

1

16

24

20

21

13

9

3

7

DIODT

DIODT/

DIOCLK

DIOCLK/

DRSEL

DRSEL/

DRPERR

DRPERR/

DRMRUN

DRMRUN/

DPFRAME

DPFRAME/

0V

24

21

13

16

17

25
20

12

8

9

2

3

7

1

DIODT

DIODT/

DIOCLK
DIOCLK/
DRSEL

DRSEL/

DRPERR
DRPERR/

DRMRUN

DRMRUN/

DPFRAME

DPFRAME/

0V

FGND

DIODT/

DIOCLK

DIOCLK/

DRSEL

DRSEL/

DRPERR

DRPERR/

DRMRUN

DRMRUN/

DPFRAME

DPFRAME/

0V

FGND

16

17

24

25
20
21

12

13
8

9
2

3

7

1

Bold dashed line shows continuous (100%) shielding when metallized shell connectors are plugged together.
NOTE:

SHIELD DRAIN WIRE

NC NC

NC

FOR REMOTE BASEPLATES
IC693CHS399E (AND EARLIER REVISIONS OF EACH)

Figure 10-20.  Current Remote baseplate (IC693CHS393/399) Custom Wye Cable Wiring Diagram
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Application Examples

Expansion System Cable Connections

The following example shows cable connections in a system that has expansion baseplates but no

remote baseplates.

CPU BASEPLATE

EXPANSION BASEPLATE

DISCRETE/ANALOG/OPTION

DISCRETE/ANALOG/OPTION

I/O BUS

TERMINATOR

PLUG (See *NOTE)

IC693ACC307

EXPANSION BASEPLATE

EXPANSION BASEPLATE

EXPANSION BASEPLATE

DISCRETE/ANALOG/OPTION

DISCRETE/ANALOG/OPTION

DISCRETE/ANALOG/OPTION

NOTE

TOTAL MAXIMUM

DISTANCE FROM

CPU BASEPLATE

TO LAST EXPANSION

BASEPLATE IS

50 FEET (15 METERS)

I/O EXPANSION CABLES

PROGRAMMER

SERIAL C
P
U

IC693CBL300, 3 FT. (1 METER)

IC693CBL301, 6 FT. (1.8 METERS)

IC693CBL302/314, 50 FT. (15 METERS) *

IC693CBL312, 0.5 FT. (.15 METERS)

IC693CBL313, 25 FT. (8 METERS)

*NOTE

Each signal pair on the I/O bus must
be terminated at the end of the I/O
bus with120 ohm resistors.  This

termination can be done with the I/O
Bus Terminator Plug (IC693ACC307),
by using the 50 foot (15 meter) cable

(IC693CBL302/314) with built-in termi
nating resistors, or by building a

custom cable with the resistors

installedin the connector at the end of the bus.

* See NOTE

Figure 10-21.  Example of Connecting  Expansion Baseplates

Remote and Expansion System Cable Connection Example

The following example shows cable connections in a  system that includes both remote and

expansion baseplates.  A system can have a combination of remote and expansion baseplates as

long as the distance and cable requirements are followed.
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C
P
U

CPU BASEPLATE

EXPANSION BASEPLATE

REMOTE BASEPLATE

REMOTE BASEPLATE
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Figure 10-22.  Example of Connecting Expansion and Remote Baseplates
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IC693CBL303
Hand-Hand Programmer and Converter (IC690ACC900) Cable

Function of cable

The Hand-Held Programmer cable provides the connections that allow the Hand-Held Programmer

and the Programmable Logic Controller to communicate.  This cable also provides the power

connections for the HHP, and a signal which indicates to the PLC that the HHP is attached to the

PLC serial port.  It can also be used to connect the RS-485 serial port on the PLC to the RS-

422/RS-485 to RS-232 converter (IC690ACC900).

Cable Specifications

The prewired cable (IC693CBL303) is 6 feet (2 meters) long.  If a different length cable is required

for connection to the converter, refer to the information below for specifications and wiring

information.

This information is essential if you intend to build your own cable.  The recommended cable types

for this cable are listed below and depend on the length of the cable.

Specifications for IC693CBL303 Prewired cable

Item Description

Connectors

Same connector is on 

both

ends

15-pin male, D-Subminiature Type, Canon DA15S (solder pot)

Hood AMP 207470-1 connector shell

Hardware kit AMP 207871-1 Kit includes 2 metric screws  and 2 screw clips

Cable Type Belden 9508:

AWG #24 (.22 mm
2
)

Cable Length 6 feet (2 meters)

Wire Types for Custom Cables

 Cable Length Wire Size Catalog Number

30 feet (10m) 22 (.36 mm2) Belden 9309
>30 (10m) feet to
980 feet (300m)

22 (.36 mm2) Same as for 30 feet.  In addition, the+5 VDC logic power source for the
converter cannot be supplied by the PLC.  It must be provided by an
external power supply connected to the +5V and SG pins at the converter end of
the connector.  The +5V pin at the  PLC connector must not be connected to the
cable.  The +5V and SG connections from the power supply must be isolated from
its own power line ground connection. Be sure that there is no connection between
the external supply and the PLC except the SG cable connection.

1. Catalog numbers are provided as suggestions only.  Any cable having the same electrical characteristics is acceptable.
It is strongly recommended that you use stranded wire.  Since it is sometimes hard to find a cable with the desired
number of twisted pairs (the Belden 9309 has an extra pair), you may end up with a cable with extra pairs.

2. A greater cable length between the PLC and the converter increases the possibility of noise coupling into the data and
converter logic power circuits within the cable.  The cable should be as short as possible in noisy environments.  In
extreme cases, additional noise protection measures, such as double-shielded cables, may be required.
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Wiring Diagram

The following wiring diagram applies to the IC693CBL303 cable and to custom-built cables.
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Figure 10-23.  Wiring Connections for IC693CBL303 and Custom-Built Cables

Connecting the Cable

� Attach the 15-pin male D connector to the serial port connector on  the PLC power supply.

� Attach the D connector on the other end to the mating connector on the  HHP.  These

connections are shown in the following figure.

C

P

U

SERIES 90-30

CABLE
(IC693CBL303)

HAND-HELD
PROGRAMMER

Figure 10-24.  Hand-Held Programmer Cable Connection to a Series 90-30 PLC
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IC693CBL304/305
Port Expansion (WYE) Cables for PCM, ADC, and CMM

Function of cable

A WYE cable (IC693CBL304 for PCM300; IC693CBL305 for PCM301/311, ADC311, CMM311,

AD693CMM301, and SLP300) is supplied with each PCM, ADC, and CMM module.  The WYE

cable is used to separate two ports available on a single physical connector; the cable separates the

RS-232 from the RS-485 signals.  In addition, the WYE cable allows cables used with the Series

90-70 PCM to be fully compatible with the Series 90-30 PCM.  The WYE cable and cable

connections are shown below and on the following page.

Each WYE cable is 1 foot in length and has a right angle male connector on one end that connects

to the PCM module.  The other end has a dual female connector with one connector for port 1 and

the other for port 2.

1 FOOT

PORT 1

PORT 2
PCM COMM. CABLE

IC693CBL305

RS-232
25-PIN FEMALE

CONNECTOR PIN 1

PIN 1RS-232/RS-485
25-PIN FEMALE
CONNECTOR

LABEL

PIN 1 RS-232
25-PIN MALE
CONNECTOR

(+2.0 INCH, -0 INCH)

Figure 10-25.  Wye Cable

Cable Specifications

Cable Length 1 foot (0.3 meters)

25 Pin Male Connector: Crimp Plug = Amp 207464-1;  Pin = Amp 66506-9

Solder Plug = Amp 747912-2

25 Pin Female Connector: Crimp Receptacle = Amp 207463-2;  Pin = Amp 66504-9

Solder Receptacle = Amp 747913-2

Connector Shell: Kit - Amp 207908-7

Separate Shell = Amp 207345-1;
Male Screw Retainer = Amp  205980-1

Cable Type 27 conductor cable, 28 AWG (.09 mm2), with overall shield, extra
flexible

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 1255 of 1433



10-36 Series 90-30 PLC Installation and Hardware Manual  –  August 2002 GFK-0356Q

10  

Wiring Information

The following figure shows the pin configuration for each of the connectors on the WYE cable.
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Figure 10-26.  Wye Cable Connections

The WYE cable is 1 foot in length and has a right angle male connector on one end that connects to

the PCM module.  The other end has a dual female connector with one connector for port 1 and the

other for port 2.
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In order to use an RS-232 cable on port 2 of the Series 90-30 PLC,  either a special cable must be

made following the serial port pin assignments shown above or a WYE cable must be used.  The

WYE cable allows use of standard Series 90-70 cables (IC690CBL701/702/705) for the PCM or

ADC.  When installing the CMM module, use the WYE cable in conjunction  with cables that you

build for the CMM module according to directions in Chapter 8 of GFK-0582, the Series 90 PLC

Serial Communications Manual.
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IC693CBL306/307 Extension Cables (50-Pin) for 32 Point Modules

Function of cable

This cable is used with 32 point High Density modules that have a 50-pin male Honda connector

mounted on the front of the module.  The extension cables  have a 50-pin  male connector on one

end and a 50-pin female connector on the other end.   This cable provides a connection from the

module to a connector mounted on a DIN-rail-mounted terminal block assembly.  This cable is

wired pin-to-pin (That is, pin 1 to pin 1, pin 2  to pin 2, etc.).   The modules that use these cables

are:  IC693MDL652, IC693MDL653, IC693MDL750, and IC693MDL751.

The connector on the module is oriented with the notch towards the top of the module with pin 1 at

the top of the right row of pins as you are looking at it, as shown below:

133

19

1850

32

Cable Specifications

Cable Length

IC693CBL306

IC693CBL307

3 feet (1 meter),
6 feet (2 meters)

Connectors 50-pin female Honda on end that connects to male connector on module.
50-pin male connector on end that connects to Connector Interface Assembly.

We recommend the use of a terminal block for connecting field wiring to the 50-pin high-density

I/O  modules.  The use of a connector interface provides a convenient method  of terminating field

wiring to the modules.

Weidmuller Electrical and Electronic Connection Systems makes a suitable terminal block

assembly RS-MR 50 B, catalog number 912263 (female Honda connector).  An example of using

an IC693CBL306 or 307 cable to connect a 32 point I/O module to one of these terminal blocks is

shown in the following figure.

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 1258 of 1433



                                                                                                            Cables

GFK-0356Q Chapter 10  Cables 10-39

10 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50

SERIES 90-30 PLC

END
VIEW

TOP
VIEWMounts

on DIN-
Rail

1

50

Weidmuller
Terminal BlocK
(DIN-Rail Mounted)

Extension Cable
50-Pin, 32-Point
I/O Module

Figure 10-27.  32 Point I/O Module to Weidmuller Terminal Block Assembly

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 1259 of 1433



10-40 Series 90-30 PLC Installation and Hardware Manual  –  August 2002 GFK-0356Q

10  

IC693CBL308/309
I/O Cables (50-Pin) for 32 Point Modules

Function of cable

This cable is used with 32 point High Density modules that have a 50-pin Honda connector

mounted on the front of the module.  The modules that use these cable are:  IC693MDL652,

IC693MDL653, IC693MDL750, and IC693MDL751.

The I/O cables have a female connector on one end, and stripped and tinned wires on the other end.

Each of the stripped and tinned wires  has a label attached to it for ease of identification.  The

numbers on these  labels correspond with the pin number of the connector wired to the opposite

end.

Specifications

Cable Length
IC693CBL308
IC693CBL309

3 feet (1 meter)
6 feet (2 meters)

Connectors 50-pin female Honda on end that connects to male connector on module.
Opposite end has stripped and tinned labeled wires for connection to
Connector Interface Assembly

Wiring Information

Table 10-3.  Wire List for 32 Point I/O Cables

Connector

Pin

Number

Color Code

Label

Number

Loose End

Connector

Pin

 Number

Color Code

Label

Number

Loose End

    1 Black 1 26 White/Black/Violet 26

    2 Brown 2 27 White/Black/Gray 27

    3 Red 3 28 White/Brown/Red 28

    4 Orange 4 29 White/Brown/Orange 29

    5 Yellow 5 30 White/Brown/Yellow 30

    6 Green 6 31 White/Brown/Green 31

    7 Blue 7 32 White/Brown/Blue 32

    8 Violet 8 33 White/Brown/Violet 33

    9 Gray 9 34 White/Brown/Gray 34

   10 White 10 35 White/Red/Orange 35

   11 White/Black 11 36 White/Red/Yellow 36

   12 White/Brown 12 37 White/Red/Green 37

   13 White/Red 13 38 White/Red/Blue 38

   14 White/Orange 14 39 White/Red/Violet 39

   15 White/Yellow 15 40 White/Red/Gray 40

   16 White/Green 16 41 White/Orange/Yellow 41
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Connector

Pin

Number

Color Code

Label

Number

Loose End

Connector

Pin

 Number

Color Code

Label

Number

Loose End

  17 White/Blue 17 42 White/Orange/Green 42

   18 White/Violet 18 43 White/Orange/Blue 43

   19 White/Gray 19 44 White/Orange/Violet 44

   20 White/Black/Brown 20 45 White/Orange/Gray 45

   21 White/Black/Red 21 46 White/Yellow/Green 46

   22 White/Black/Orange 22 47 White/Yellow/Blue 47

   23 White/Black/Yellow 23 48 White/Yellow/Violet 48

   24 White/Black/Green 24 49 White/Yellow/Gray 49

   25 White/Black/Blue 25 50 White/Green/Blue 50
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IC693CBL310
I/O Interface Cable (24-Pin) for 32 Point Modules

Note: This cable is obsolete.  Please use  IC693CBL327 and IC693CBL328.
See the data sheet for these cables for details.  The replacement cables
have right-angle connectors to reduce the clearance space required in
front of the PLC.

Function of cable

This 10' (3 meter) prewired cable was used with all Series 90-30 high-density (32 point) I/O

modules that use the Fujitsu 24-pin user I/O connector.  Each of these modules has two of these

connectors mounted side-by-side.  I/O Interface cables have a 24-pin female connector on one end

for connection to the module, and stripped and tinned wires on the other end.  Catalog numbers for

32 point modules having two 24-pin connectors  are: IC693MDL654, IC693MDL655,

IC693MDL752, and IC693MDL753.

Connections to module input circuits are made from the user’s input devices to two male (pin-type)

24-pin connectors (Fujitsu FCN-365P024-AU) mounted on the front of the  module.  The

connector mounted on the right of the module (front view) interfaces with groups A and B; the

connector on the left side of the module interfaces with groups C and D.  If a different length cable

is required for connections to these modules, you can build your own cable (information on

building your own cable is found in the data sheet for cable IC693CBL315).

A1B1

A12B12

Length = 10’ (3 meters) Connector: Fujitsu FCN–365S024–AU

Figure 10-28.  IC693CBL310 Cable
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Table 10-4.  Wire List for 24-Pin Connectors

Pin Number Pair # Wire Color Code Pin Number Pair # Wire Color Code

A1 1 BLACK B1 7 BLUE

A2 1 WHITE B2 7 WHITE

A3 2 BROWN B3 8 VIOLET

A4 2 WHITE B4 8 WHITE

A5 3 RED B5 9 GRAY

A6 3 WHITE B6 9 WHITE

A7 4 ORANGE B7 10 BROWN

A8 4 WHITE B8 10 BLACK

A9 5 YELLOW B9 11 RED

A10 5 WHITE B10 11 BLACK

A11 6 GREEN B11 12 ORANGE

A12 6 WHITE B12 12 BLACK

CONNECTOR

3 2 1

12

12

3 2 1B ROW

A ROW

NOTE
Each pair of wires should be tied together with heat
h i ktubing for identification purposes. For example, a
h tpiece of heat shrink tubing should be placed around the

BLACK and WHITE wire pair (Pair #1) that connect to

Pins A1 and A2, etc.

Replacement/Obsolescence Information

� This cable became obsolete and was replaced by cable IC693CBL315 (now obsolete also).

The only difference between these two cables is in the wire color coding.

� When cable IC693CBL315 became obsolete, the replacement for these cables became

IC693CBL327 and IC693CBL328.  Cables IC693CBL310/315 have straight connectors.

Cables IC693CBL327/328 have right angle connectors.  The right angle connectors require

less depth in front of the PLC, so allow the use of a smaller enclosure in some applications.

� Data sheets for cables IC693CBL315 and IC693CBL327/328 can be found in this chapter.

Connector Depth for Cable IC693CBL310

The following illustration shows the space required in front of the PLC when this cable is

connected to a module.  The depth of the cabinet that the PLC is mounted in should allow for the

depth added by this connector.
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2.187"
1.5-2.5"
Typical

PLC (Side View)

Figure 10-29.  Dimensions for Depth of Connector in front of PLC
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IC693CBL311/317/319/320
I/O Interface Cables for Power Mate APM Modules

Function of cable

The I/O Interface Cable assembly consists of a 24-pin I/O connector, a cable, and a 25-pin D-type

terminal block connector.  This cable is used to connect the Power Mate APM Modules

(IC693APU301 and IC693APU302) to drives and machines.  There are two male 24-pin

connectors mounted on the front of each Power Mate APM.  Two of these I/O Interface cables are

required for connections to and from the drive and machine.  Catalog number IC693CBL311 is 10

feet (3 meters) in length and IC693CBL319 is 3 feet (1 meter) in length.  The cable wire code list

for these cables is provided in Table H-4.

 An I/O cable assembly similar to IC693CBL311 and IC693CBL319, but with the drain shield wire

disconnected from pin B12 and brought outside of the cable housing through an 8” pigtail, is also

available in two lengths.    Catalog number IC693CBL317 is 10 feet (3 meters) in length and

IC693CBL320 is 3 feet (1 meter) in length.  This cable improves the Power Mate APM’s noise

immunity.  The cable wire code list for these cables is provided in Table 10-5.

To make wiring to the drive and machine easier, each connector on the module is typically

connected by a short cable (the I/O Interface cable) to a terminal block.  The cable that connects

from the I/O connector to an external terminal block can be shortened to meet the requirements of

your installation.  See manuals GFK-0840 (standard mode) or GFK-0781 (follower mode) for

details on APM terminal blocks.

1 or 3 METERS

A1

A12

I/O

CONNECTOR

TERMINAL BLOCK

 CONNECTOR

B1

B12

* Cable for IC693CBL311/319  shown.  Cables IC693CBL317/320 have 8" external wire
   connected to drain shield.

Figure 10-30.  I/O Connector Cable Specifications

Specifications

Cable Length 10 feet (3 meters) and 3 feet (1 meter)

Connector 24-pin female, Fujitsu part number FCN-363J024 (crimp wire type.
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Wiring Information

You must purchase the mating female (socket type) 24-pin connectors (which mate with the I/O

Connector on the faceplate of the APM).  This connector is available under catalog number

IC693ACC317.  This connector has a solder eyelet receptacle and is part of an accessory kit.

Optionally, other types of the 24-pin connector (for different physical connections) are also

available.

Catalog numbers for these connectors and their associated parts are listed in the following table.

The list includes catalog numbers for three types of connectors: solder pin, crimp pin, and ribbon

cable.  Each accessory kit contains enough components (D-connectors, backshells, contact pins,

etc.) to assemble ten single-ended cables of the type specified for each kit.

Table 10-5.  Catalog Numbers for 24-Pin Connector Kits

GE Fanuc

 Catalog Number

Vendor

 Catalog Number Description

IC693ACC316 FCN-361J024-AU Solder eyelet receptacle

(Solder Eyelet Type) FCN-360C024-B Backshell (for above)

IC693ACC317 FCN-363J024 Crimp wire receptacle

(Crimp Type) FCN-363J-AU Crimp pin (for above, 24 needed)

FCN-360C024-B Backshell (for above)

IC693ACC318 FCN-367J024-AUF IDC (ribbon) receptacle, closed cover

(Ribbon or IDC Type) FCN-367J024-AUH IDC (ribbon) receptacle, open cover

Note: Wire for cables is 12 twisted pairs, #24 AWG (0.22mm2).

Additional tools from Fujitsu are required to properly assemble the crimped contact and ribbon

cable type connectors.  The solder eyelet connectors (as provided in IC693ACC316) do not require

any special tooling.

Crimped Contact Connectors (as provided in IC693ACC317) require:

Hand Crimping Tool FCN-363T-T005/H

Contact Extraction Tool FCN-360T-T001/H

Ribbon Cable Connectors (as provided in IC693ACC318) require:

Cable Cutter FCN-707T-T001/H

Hand Press FCN-707T-T101/H

Locator Plate FCN-367T-T012/H

These tools need to be ordered from an authorized Fujitsu distributor.  Three of the largest US

distributors for Fujitsu connectors are Marshall at (800)522-0084, Milgray at (800)MILGRAY, and

Vantage at (800)843-0707.  If none of these distributors service your area, contact Fujitsu

Microelectronics in San Jose, California, USA via telephone at (408) 922-9000 or via fax at (408)

954-0616 for further information.

It is recommended that you order any necessary connector tooling with sufficient lead time to meet

your assembly requirements for these connectors.  These tools are generally not stock items and

can have significant lead times from distribution.  If you have any further questions about this

issue, please feel free to contact the GE Fanuc PLC Hotline at 1-800-GE FANUC (1-800-433-

2682) or 804-978-6036.
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The following tables provides wiring information for the I/O Interface cables:

Table 10-6.  I/O Cable Wire Coding for IC693CBL311 and IC693CBL319

I/O Connector

Pin Number Cable Wire

25-Pin Connector

 Terminal Number*

no  connection Wire 1 Pair 1 25

A1 Wire 2 Pair 1 12

B1 Wire 1 Pair 2 24

A2 Wire 2 Pair 2 11

B2 Wire 1 Pair 3 23

A3 Wire 2 Pair 3 10

B3 Wire 1 Pair 4 22

A4 Wire 2 Pair 4 9

B4 Wire 1 Pair 5 15

A5 Wire 2 Pair 5 2

B5 Wire 1 Pair 6 14

A6 Wire 2 Pair 6 1

B6 Wire 1 Pair 7 16

A7 Wire 2 Pair 7 3

B7 Wire 1 Pair 8 17

A8 Wire 2 Pair 8 4

B8 Wire 1 Pair 9 21

A9 Wire 2 Pair 9 8

B9 Wire 1 Pair 10 20

A10 Wire 2 Pair 10 7

B10 Wire 1 Pair 11 19

A11 Wire 2 Pair 11 6

B11 Wire 1 Pair 12 18

A12 Wire 2 Pair 12 5

B12 Drain Wire (Shield) 13

*  Same as Terminal Block Terminal Number.  See manuals GFK-0840 (standard mode) or GFK-0781 (follower
mode) for terminal block details.
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Table 10-7.  I/O Cable Wire Coding for IC693CBL317 and IC693CBL320

I/O Connector

Pin Number Cable Wire Color Codes

25-Pin Connector

 Terminal Number 
1

no  connection Wire 1 Pair 1 (Brown/Black) 25

A1 Wire 2 Pair 1 (Brown) 12

B1 Wire 1 Pair 2 (Red/Black) 24

A2 Wire 2 Pair 2 (Red) 11

B2 Wire 1 Pair 3 (Orange/Black) 23

A3 Wire 2 Pair 3 (Orange) 10

B3 Wire 1 Pair 4 (Yellow/Black) 22

A4 Wire 2 Pair 4 (Yellow) 9

B4 Wire 1 Pair 5 (Green/Black) 15

A5 Wire 2 Pair 5 (Green) 2

B5 Wire 1 Pair 6 (Blue/Black) 14

A6 Wire 2 Pair 6 (Blue) 1

B6 Wire 1 Pair 7 (Violet/Black) 16

A7 Wire 2 Pair 7 (Violet) 3

B7 Wire 1 Pair 8 (White/Black) 17

A8 Wire 2 Pair 8 (White) 4

B8 Wire 1 Pair 9 (Gray/Black) 21

A9 Wire 2 Pair 9 (Gray) 8

B9 Wire 1 Pair 10 (Pink/Black) 20

A10 Wire 2 Pair 10 (Pink) 7

B10 Wire 1 Pair 11 (Light Blue/
Black)

19

A11 Wire 2 Pair 11 (Light Blue) 6

B11 Wire 1 Pair 12 (Light Green/Black) 18

A12 Wire 2 Pair 12 (Light Green) 5

External Ring Terminal Drain Wire (Shield) 2 13

1 Same as Terminal Block Terminal Number.
2 16 gauge wire, green w/yellow tracer.  8” length (from back of connector), terminates with a

#10 ring terminal.
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IC693CBL315
I/O Interface Cable (24-Pin) for 32 Point Modules

Note: This cable became obsolete in late 1998.  It was replaced by two cables:
IC693CBL327 and IC693CBL328.  See the data sheet for these cables
for details.  The replacement cables have right-angle connectors to
reduce the clearance space required in front of the PLC.

Function of cable

This prewired cable is available for use with all Series 90-30 high-density (32 point) I/O modules

that use the Fujitsu 24-pin user I/O connector.  Each of these modules has two of these connectors

mounted side-by-side.  I/O Interface cables have a 24-pin connector on one end for connection to

the module, and stripped and tinned wires on the other end.  Catalog numbers for 32 point modules

having two 24-pin connectors are: IC693MDL654, IC693MDL655, IC693MDL752, and

IC693MDL753.

Connections to input circuits are made from the user’s input devices to two male (pin-type) 24-pin

connectors (Fujitsu FCN-365P024-AU) mounted on the front of the  module.  The connector

mounted on the right of the module (front view) interfaces with groups A and B; the connector on

the left side of the module interfaces with groups C and D.  If a different length cable is required

for connections to these modules, you can build your own cable.

A1B1

A12B12

Length = 10’ (3 meters) Connector: Fujitsu FCN–365S024–AU

Figure 10-31.  IC693CBL315 Cable

Building Custom Length Cables for 24-Pin Connectors

Cables connecting the module to field devices can be built to length as required for individual

applications.  You must purchase the mating female (socket type) 24-pin  connectors.  The 24-pin

connector kit can be ordered as an accessory kit from GE Fanuc.  Catalog numbers for these

connectors and their associated parts are listed in the following table.  The list includes catalog

numbers for three types of connectors: solder pin, crimp pin, and ribbon cable.  Each accessory kit

contains enough components (D-connectors, backshells, contact pins, etc.) to assemble ten single-

ended cables of the type specified for each kit.
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Table 10-8.  Catalog Numbers for 24-Pin Connector Kits

GE Fanuc

 Catalog Number

Vendor

 Catalog Number Description

IC693ACC316 FCN-361J024-AU Solder eyelet receptacle

(Solder Eyelet Type) FCN-360C024-B Backshell (for above)

IC693ACC317 FCN-363J024 Crimp wire receptacle

(Crimp Type) FCN-363J-AU Crimp pin (for above, 24 needed)

FCN-360C024-B Backshell (for above)

IC693ACC318 FCN-367J024-AUF IDC (ribbon) receptacle, closed cover

(Ribbon or IDC Type) FCN-367J024-AUH IDC (ribbon) receptacle, open cover

Additional tools from Fujitsu are required to properly assemble the crimped contact and ribbon

cable type connectors.  The solder eyelet connectors (as provided in IC693ACC316) do not require

any special tooling.

Crimped Contact Connectors (as provided in IC693ACC317) require :

Hand Crimping Tool FCN-363T-T005/H

Contact Extraction Tool FCN-360T-T001/H

Ribbon Cable Connectors (as provided in IC693ACC318) require :

Cable Cutter FCN-707T-T001/H

Hand Press FCN-707T-T101/H

Locator Plate FCN-367T-T012/H

These tools need to be ordered from an authorized Fujitsu distributor.  Three of the largest US

distributors for Fujitsu connectors are Marshall at (800)522-0084, Milgray at (800)MILGRAY, and

Vantage at (800)843-0707.  If none of these distributors service your area, then contact Fujitsu

Microelectronics in San Jose, California, USA via telephone at (408) 922-9000 or via fax at (408)

954-0616 for further information.

It is recommended that you order any necessary connector tooling with sufficient lead time to meet

your assembly requirements for these connectors.  These tools are generally not stock items and

can have significant lead times from distribution.  If you have any further questions about this

issue, please feel free to contact the GE Fanuc PLC Technical Support Hotline at 1-800-GE

FANUC (1-800-433-2682), or International dial direct 804-978-6036.

Pin connections with color codes are shown in the following table.  Cables are made of 12 twisted

pairs; wire size is #24 AWG (0.22mm2).
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Table 10-9.  Wire List for 24-Pin Connectors

Pin

Number

Pair # Wire Color Code Pin Number Pair # Wire Color Code

A1 1 BROWN B1 7 VIOLET

A2 1 BROWN/BLACK B2 7 VIOLET/BLACK

A3 2 RED B3 8 WHITE

A4 2 RED/BLACK B4 8 WHITE/BLACK

A5 3 ORANGE B5 9 GRAY

A6 3 ORANGE/BLACK B6 9 GRAY/BLACK

A7 4 YELLOW B7 10 PINK

A8 4 YELLOW/BLACK B8 10 PINK/BLACK

A9 5 DARK GREEN B9 11 LIGHT BLUE

A10 5 DARK GREEN/BLACK B10 11 LIGHT BLUE/BLACK

A11 6 DARK BLUE B11 12 LIGHT GREEN

A12 6 DARK BLUE/BLACK B12 12 LIGHT GREEN/BLACK

CONNECTOR

3 2 1

12

12

3 2 1
B ROW

A ROW

NOTE

Each wire pair has a solid color wire and that same color

wire with a black tracer.  For example, Pair 1 has a solid

brown wire paired with a brown wire with a black tracer.

Replacement/Obsolescence Information

� Cable IC693CBL315 (now obsolete also) replaced cable IC693CBL310 when that cable

became obsolete.  The only difference between these two cables is in the wire color coding.

� When cable IC693CBL315 became obsolete, the replacement for these cables became

IC693CBL327 and IC693CBL328.  Cables IC693CBL310/315 have straight connectors.

Cables IC693CBL327/328 have right angle connectors.  The right angle connectors require

less depth in front of the PLC, so allow the use of a smaller enclosure in some applications.

Connector Depth for IC693CBL315

The following illustration shows the space required in front of the PLC when this cable is

connected to a module.  The depth of the cabinet that the PLC is mounted in should allow for the

depth added by this connector.
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2.187"
1.5-2.5"
Typical

PLC (Side View)

Figure 10-32.  Dimensions for Depth of Connector in front of PLC
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IC693CBL316
Serial Cable, 9-Pin D-Shell to RJ-11 Connector

Description

The IC693CBL316 cable is a 3-feet (1 meter) long, shielded cable with a 9-pin D-shell connector

one end and a 6-pin RJ-11 connector on the other.  This cable is also known as a “Station Manager

Cable.”  This cable can interconnect RS-232 ports without the need for a converter.

Typical Applications

� Connect a Personal Computer’s 9-pin serial port to the RJ-11 faceplate serial port on CPUs

351, 352, and 363 for programming, configuring, firmware updating, and monitoring purposes.

� Connect a Personal Computer’s 9-pin serial port to the Station Manager port on an

IC693CMM321 Ethernet module, a IC693CPU364 CPU, or a IC693CPU374 CPU module.

� Connect a Personal Computer’s 9-pin serial port to an IC693DSM302 module’s RJ-11 COMM

port for loading motion programs (1 – 10) and firmware.

� Connect a Personal Computer’s 9-pin serial port to an IC693DSM314 module’s RJ-11 COMM

port for loading firmware (motion programs for this module are loaded across the PLC

backplane).

RJ-11

CONNECTOR

9-PIN

FEMALE

CONNECTOR

9-Pin Connector Pin Number RJ-11 Connector Pin Number

7 1  (Red)

2 2  (Yellow)

5 3  (Green)

5 4  (Brown)

3 5  (Black)

8 6  (Orange)

Figure 10-33.  IC693CBL316A Serial Cable Illustration and Connector Pinouts
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IC693CBL321/322/323
I/O Faceplate Connector to Terminal Block Connector, 24-Pin

Note: These cables became obsolete in late 1998.  They were replaced by six
cables:  IC693CBL329,  IC693CBL330,  IC693CBL331,
IC693CBL332, IC693CBL333, and IC693CBL334.  See the data sheet
for these cables for details. The replacement cables have right-angle
connectors to reduce the clearance space required in front of the PLC.

Function of cable

These cables are used with 16-point I/O modules that are equipped with a TBQC I/O faceplate

adapter.  Each cable has a straight 24-pin female connector on both ends.  Each cable provides a

connection from the module to a connector mounted on a terminal block assembly.  These cables

are wired pin-to-pin (that is, pin A1 to pin A1, pin A2  to pin A2, etc.).   An I/O faceplate assembly

(catalog number IC693ACC334) is required which snaps onto the module in place of the module’s

standard 20-pin terminal block assembly.  Five different terminal blocks are available to allow a

variety of I/O modules to use this accessory (see Appendix H for details on the TBQC assemblies).

Cable Specifications

Item Description

Cable Length*
IC693CBL321
IC693CBL322
IC693CBL323

3 feet (1 meter),
6 feet (2 meters)
1.5 feet (0.5 meters)

Cable Type: 12 twisted pairs with overall aluminum polyester shield and #24 AWG
drain wire.

24 Pin Female Connectors (2): Equivalent to Fujitsu FCN-363J024, or equivalent.

* Length of cable is measured from backs of connector shells as shown in figure on next page.

The connector on the I/O faceplate is oriented as shown below, with the rows labeled A1—A12

and B1—B12.  A1 and B1 are towards the top of the module faceplate.
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Pin A1

Pin A12

Pin B1

Pin B12

Top of I/O Faceplate

Figure 10-34.  Connector Orientation on I/O Faceplate

Length*

B1 A1

B12 A12

A1 B1

A12 B12

* Length is measured from backs of connector shells as shown above

IC693CBL321   3 feet (1 meter)

IC693CBL322   6 feet (2 meters)

IC693CBL323   1.5 feet (0.5 meter)

Figure 10-35.  I/O Faceplate to Terminal Block Cable

Connector Depth

The following illustration shows the space required in front of the PLC when this cable is

connected to a module.  The depth of the cabinet that the PLC is mounted in should allow for the

depth added by this connector.
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2.187"
1.5-2.5"
Typical

PLC (Side View)

Figure 10-36.  Dimensions for Depth of Connector in front of PLC
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IC693CBL327/328
 I/O Interface Cables with Right Angle 24-Pin Connector

Note: These cables replace obsolete I/O Interface cable IC693CBL315.  These
replacement cables have right-angle connectors to reduce the clearance
space required in front of the PLC.  These replacement cables use the
same pin-outs as the obsolete cables.

Description

These cables each have a right-angle 24-pin connector on one end and a set of stripped wire ends

on the other.   These two cables are identical except for their opposite connector orientations.  This

difference in the cables’ connector orientations is for the purpose of matching the opposing

connector orientations on the dual-connector type of 32-point I/O modules.

10 Feet (3 Meters)

Figure 10-37.  C693CBL327/328 Cables

Note

Each conductor in these 24-conductor cables has a current rating of 1.2 Amps.  If
using these cables with a 16-point Output module with a higher output current
rating, you must use the lower value of 1.2 for the maximum load current rating .
If you have field devices that require more than 1.2 Amps, do not use a TBQC
assembly.  Use the standard Terminal Board instead.

Applications

These cables are for use with Series 90-30 I/O modules that have the Fujitsu 24-pin user I/O

connector.  There are two categories of these modules:

� 32 point modules with two 24-pin connectors (IC693MDL654, IC693MDL655,

IC693MDL752, and IC693MDL753).  The IC693CBL327 cable is for the modules’ left side

connector (front view), and the IC693CBL328 cable is for the modules’ right side connector.

The modules’ right side connector interfaces with I/O circuit groups A and B; the modules’ left

side connector interfaces with groups C and D.  See Chapter 7, “Input and Output Modules”
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for a drawing of these modules.  See GFK-0898, the Series 90-30 PLC I/O Module

Specifications Manual, for details about these modules.

� 16-point modules that are equipped with the TBQC I/O faceplate adapter.  See Appendix H

for information on the TBQC (Terminal Block Quick Connector).  Use the IC693CBL328

right side cable for this application.

If a different length cable is required, you can build your own cable, but only straight connector kits

are currently available.  See “Building Custom Length Cables” below.

Specifications

Cable Length 10 feet (3 meters)

Connector Fujitsu FCN-365S024-AU

Connector Depth for Cables IC693CBL327/328

The following figure shows that these cables extend 2” out from the face of the modules they are

connected to.  The depth of the cabinet that the PLC is mounted in should allow for the 2” depth

added by this connector.

2.0"

Series 90-30 
I/O Module

Figure 10-38.  Dimension for Depth of Connector for IC693CBL327/328
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Building Custom Length 24-pin Connector Cables

Cables connecting the module to field devices can be built to length as required for individual

applications.  You must purchase the mating female (socket type) 24-pin  connectors.  The 24-pin

connector kit can be ordered as an accessory kit from GE Fanuc.  Catalog numbers for these

connectors and their associated parts are listed in the following table.  The list includes catalog

numbers for three types of connectors: solder pin, crimp pin, and ribbon cable.   Each accessory kit

contains enough components (D-connectors, backshells, contact pins, etc.) to assemble ten single-

ended cables of the type specified for each kit.

Table 10-10.  Catalog Numbers for 24-Pin Connector Kits

GE Fanuc

 Catalog Number

Vendor

 Catalog Number Description

IC693ACC316 FCN-361J024-AU Solder eyelet receptacle

(Solder Eyelet Type) FCN-360C024-B Backshell (for above)

IC693ACC317 FCN-363J024 Crimp wire receptacle

(Crimp Type) FCN-363J-AU Crimp pin (for above, 24 needed)

FCN-360C024-B Backshell (for above)

IC693ACC318 FCN-367J024-AUF IDC (ribbon) receptacle, closed cover

(Ribbon or IDC Type) FCN-367J024-AUH IDC (ribbon) receptacle, open cover

Additional tools from Fujitsu are required to properly assemble the crimped contact and ribbon

cable type connectors.  The solder eyelet connectors (as provided in IC693ACC316) do not require

any special tooling.

Crimped Contact Connectors (as provided in IC693ACC317) require :

Hand Crimping Tool FCN-363T-T005/H

Contact Extraction Tool FCN-360T-T001/H

Ribbon Cable Connectors (as provided in IC693ACC318) require :

Cable Cutter FCN-707T-T001/H

Hand Press FCN-707T-T101/H

Locator Plate FCN-367T-T012/H

These tools need to be ordered from an authorized Fujitsu distributor.  Three of the largest US

distributors for Fujitsu connectors are Marshall at (800)522-0084, Milgray at (800)MILGRAY, and

Vantage at (800)843-0707.  If none of these distributors service your area, then contact Fujitsu

Microelectronics in San Jose, California, USA via telephone at (408) 922-9000 or via fax at (408)

954-0616 for further information.

It is recommended that you order any necessary connector tooling with sufficient lead time to meet

your assembly requirements for these connectors.  These tools are generally not stock items and

can have significant lead times from distribution.  If you have any further questions about this

issue, please feel free to contact the GE Fanuc PLC Technical Support Hotline at 1-800-GE

FANUC (1-800-433-2682), or International dial direct 804-978-6036.

Pin connections with color codes are shown in the following table.  Cables are made of 12 twisted

pairs; wire size is #24 AWG (0.22mm2).
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Table 10-11.  Wire List for 24-Pin Connectors

Pin

Number

Pair # Wire Color Code Pin Number Pair # Wire Color Code

A1 1 BROWN B1 7 VIOLET

A2 1 BROWN/BLACK B2 7 VIOLET/BLACK

A3 2 RED B3 8 WHITE

A4 2 RED/BLACK B4 8 WHITE/BLACK

A5 3 ORANGE B5 9 GRAY

A6 3 ORANGE/BLACK B6 9 GRAY/BLACK

A7 4 YELLOW B7 10 PINK

A8 4 YELLOW/BLACK B8 10 PINK/BLACK

A9 5 DARK GREEN B9 11 LIGHT BLUE

A10 5 DARK GREEN/BLACK B10 11 LIGHT BLUE/BLACK

A11 6 DARK BLUE B11 12 LIGHT GREEN

A12 6 DARK BLUE/BLACK B12 12 LIGHT GREEN/BLACK

CONNECTOR

3 2 1

12

12

3 2 1
B ROW

A ROW

NOTE

Each wire pair has a solid color wire and that same color

wire with a black tracer.  For example, Pair 1 has a solid

brown wire paired with a brown wire with a black tracer.

Connector Depth for Custom Built Cables

Because custom built cables use a straight connector, they require more space in front of the PLC

than is required for a factory built cable, which has a right-angle connector.  The following figure

shows the space required in front of the PLC when this cable is connected to a module.  The depth

of the cabinet that the PLC is mounted in should allow for the depth added by this connector.
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2.187"
1.5-2.5"
Typical

PLC (Side View)

Figure 10-39.  Dimensions for Depth of Connector in front of PLC for Custom Built Cables

Possible Uses for These Cables (Factory or Custom Built)

� Connecting from the 24-pin connectors on a 32-point module to either a user-supplied terminal

strip/block or directly to I/O field devices (switches, lights, etc.).

� Connecting from the 24-pin connector on a 16-point module that has a TBQC I/O faceplate

adapter to either a user-supplied terminal strip/block or directly to I/O field devices (switches,

lights, etc.).  Use the right side cable, IC693CBL328, for this purpose.   See Appendix H for

information about TBQC (Terminal Block Quick Connect) options.

� Connecting from the 24-pin connectors on a 32-point module through a conduit to a Terminal

Block Quick Connect terminal block.  This can be accomplished by attaching one of the

optional 24-pin connectors to the stripped end after pulling the cable through the conduit.  See

the section “Building Custom Length Cables”  for information on the connector options.  See

Appendix H for information about TBQC (Terminal Block Quick Connect) options.

� Connecting from the connector on a 16-point module that has a TBQC I/O faceplate adapter

through a conduit to a TBQC terminal block.  This can be accomplished by attaching one of

the optional 24-pin connectors to the stripped end after pulling the cable through the conduit.

Use the right side cable, IC693CBL328, for this purpose.  See the section “Building Custom

Length Cables” for information on the connector options.  See Appendix H for information

about TBQC (Terminal Block Quick Connect) options.
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IC693CBL329/330/331/332/333/334 Cables
24-Pin I/O Faceplate Connector to Terminal Block Connector

Note: These cables replace obsolete cables IC693CBL321/322/323.  The
obsolete cables had straight connectors.  These replacement cables have
right-angle connectors to reduce the clearance space required in front of
the PLC.  They  use the same pin-outs as the obsolete cables.

Description

These cables all have a right-angle 24-pin connector on each end.   They are identical except for

connector orientation (right side and left side types) and cable length.  The difference in connector

orientation is to allow them to work with the dual-connector type of 32-point I/O modules.  These

cables are wired pin-to-pin (that is, pin A1 to pin A1, pin A2  to pin A2, etc.).   Similar cables are

available in a 3 meter length that have a right angle connector on one end and stripped leads on the

other (see the data sheet for the IC693CBL327/328 cables for further information).

Figure 10-40.  IC693CBL329/330/331/332/333/334 Cables

Note

Each conductor in these 24-conductor cables has a current rating of 1.2 Amps.  If
using these cables with a 16-point Output module with a higher output current
rating, you must use the lower value of 1.2 for the maximum load current rating .
If you have field devices that require more than 1.2 Amps, do not use a TBQC
assembly.  Use the standard Terminal Board instead.

Cable Length (see table)
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Table 10-12.  TBQC Cable Cross-Reference Table

Cable Catalog

Number

Cable Description

and Length

Replaces Obsolete

Cable Number

IC693CBL329 Dual 24-pin, 90 deg. connectors, Left Side
Cable length = 1.0 Meter

IC693CBL321

IC693CBL330 Dual 24-pin, 90 deg. connectors, Right Side
Cable length = 1.0 Meter

IC693CBL321

IC693CBL331 Dual 24-pin, 90 deg. connectors, Left Side
Cable length = 2.0 Meters

IC693CBL322

IC693CBL332 Dual 24-pin, 90 deg. connectors, Right Side
Cable length = 2.0 Meters

IC693CBL322

IC693CBL333 Dual 24-pin, 90 deg. connectors, Left Side
Cable length = 0.5 Meter

IC693CBL323

IC693CBL334 Dual 24-pin, 90 deg. connectors, Right Side
Cable length = 0.5 Meter

IC693CBL323

Cable Kits

IC693CBK002 Cable Kit.  Includes both the IC693CBL329 (left side) and IC693CBL330 (right
side) cables

IC693CBK003 Cable Kit.  Includes both the IC693CBL331 (left side) and IC693CBL332 (right
side) cables

IC693CBK004 Cable Kit.  Includes both the IC693CBL333 (left side) and IC693CBL334 (right
side) cables

Connector Depth

The following figure shows that the cable connectors extend 2” out from the face of the Series 90-

30 modules they are connected to.  The depth of the cabinet that the PLC is mounted in should

allow for the 2” depth added by this connector.

2.0"

Series 90-30
I/O Module

Figure 10-41.  Dimension for Depth of Connector
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Applications

These cables connect from Series 90-30 I/O modules that use the Fujitsu 24-pin I/O connector to

Terminal Block Quick Connect (TBQC) blocks.  There are two categories of these modules:

� 32 point modules with two 24-pin connectors: IC693MDL654, IC693MDL655,

IC693MDL752, and IC693MDL753.  The IC693CBL329/331/333 cables are for the modules’

left side connector (front view), and the IC693CBL330/332/334 cables are for the modules’

right side connector.  The modules’ right side connector interfaces with I/O circuit groups A

and B; the modules’ left side connector interfaces with groups C and D.  The other end of the

cables connect to the TBQC IC693ACC337 terminal block.  See GFK-0898, the Series 90-30

PLC I/O Module Specifications Manual, for details about these modules.  See Appendix H for

information on the TBQC components.

� 16-point modules that are equipped with the TBQC I/O faceplate adapter.  Use the

IC693CBL330/332/334 right side cables for this application.  See Appendix H for information

on the TBQC (Terminal Block Quick Connector) components.
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IC693CBL340/341 PTM Interface Cables

These cables connect the PTM Processing module to the PTM Interface board.  The only difference

between the two cables is their lengths:

•  IC693CBL340 is 19 inches (0.5 meter) long

•  IC693CBL341 is 39 inches (1 meter) long

       Length*

*Length of IC693CBL340 Cable is 19" (0.50 meter)

*Length of IC693CBL341 Cable is 39" (1 meter)

PTM Interface Cable

Figure 10-42.  Figure IC693CBL340/341 PTM  Interface Cables

Series 90-30 PLC
PTM

IC693CBL340/341 PTM Cable

Interface Board

Processing Module

Figure 10-43.  PTM Component Mounting and Cable Connection

Warning

The PTM Interface board connects to hazardous voltages.  Before installing,

testing, or troubleshooting this board, you should refer to the complete

instructions in this manual.  Failure to follow the guidelines in the PTM

User’s Manual may result in personal injury, equipment damage, or both.
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PTM Products Ordering Information

The Processing module and its Interface board are considered to be a matched set.  Therefore, they

are not sold separately. The two cables, however, may be ordered as separate items.  There are four

catalog numbers in the PTM product line:

•  IC693PTM100 – Contains the Processing module, its matched Interface board, and the

19” (0.5 meter) interface cable.

•  IC693PTM101 – Contains the Processing module, its matched Interface board, and the

39” (1 meter) interface cable.

•  IC693CBL340 – 19” (0.5 meter) interface cable.

•  IC693CBL341 – 39” (1 meter) interface cable.

Checking the IC693CBL340/341 Cables

The following information is supplied for the purpose of troubleshooting only (making continuity

checks of the cable).  These cables have straight through connections (pin 1 connects to pin 1, pin 2

connects to pin 2, etc.), although some pins have no connections.  One end is connected to a male,

all plastic DB-25 connector.  The other end is connected to a female, all plastic DB-25 connector.

The cable is a twisted-pair type, connected to minimize noise and crosstalk between signals.

Warning

These cables connect to a circuit board that has hazardous voltages present.

These cables are carefully made to ensure the safety of the user and

associated equipment.  Therefore, we recommend you use only factory-built

cables.
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Connector Pin

Number (Either End) Signal Name and Function

1 VG+, Voltage Generator positive lead

2 IN+, Current Neutral positive lead

3 VA+, Voltage phase A positive lead

4 IA+, Current phase A positive lead

5 No Connection

6 VB+, Voltage phase B positive lead

7 IB+, Current phase B positive lead

8 VC+, Voltage phase C positive lead

9 IC+, Current phase C positive lead

10 Cable shield

11 No Connection

12 Frame Ground

13 No Connection

14 VG–, Voltage Generator negative lead

15 IN–, Current Neutral negative lead

16 VA–, Voltage phase A negative lead

17 IA–, Current phase A negative lead

18 No Connection

19 VB–, Voltage phase B negative lead

20 IB–, Current phase B negative lead

21 VC–, Voltage phase C negative lead

22 IC–, Current phase C negative lead

23 No Connection

24 No Connection

25 Frame Ground

Documentation

GFK-1734, Series 90-30 PLC Power Transducer Module User’s Manual
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Programmer Hardware Products

Products Discussed in this Chapter

The following table lists the programmer hardware products discussed in this chapter.  Some of the

items are no longer available but are documented here for the convenience of customers still using

them.

Catalog Number Description Comment

IC640WMI310 Work Station Interface (WSI) Board For Workmaster or IBM PC and
compatibles.

IC640WMI320 Work Station Interface (WSI) Board For Workmaster II or IBM PS/2 and
compatibles.

IC690ACC900 RS-422/485 to RS-232 Converter No longer available.  Use
IC690ACC901 Miniconverter.

IC690ACC901 Miniconverter Converts RS-422/485 to RS-232.

IC693PRG300 Hand-Held Programmer (HHP) Used to configure and program Series
90-30 PLCs (except for CPU374).

IC693ACC303 Memory card for HHP Plugs into HHP.  Used for file storage.

IC693PIF301 Personal Computer Interface Card Installs in PC.  Enables PC to control
PLC I/O.

IC693PIF400 Personal Computer Interface Card More powerful than the IC693PIF301.

IC655CCM590
(IC630CCM390)

Isolated Repeater/Converter (also know
as the “Brick”)

No longer available.  Use
IC690ACC903 Port Isolator.

IC690ACC903 Port Isolator Provides isolation for PLC serial port.

11
Chapter
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IC640WMI310/320 Work Station Interface Boards

The Work Station Interface (WSI) board provides an RS-485 serial interface between a Series 90-

30 PLC and a PC-compatible programmer running Logicmaster 90-30/20/Micro  software.  This

board is available in two versions.

 IC640WMI310 (serial operation only) for Workmaster or IBM PC XT or AT or compatible

personal computers.

 IC647WMI320 (serial operation only) for Workmaster II or IBM PS/2 or compatible personal

computers.

The WSI board can be ordered as part of a package with Logicmaster 90-30/20/Micro

programming software.  When a Workmaster II computer was ordered as the programming device,

the WSI board was installed at the factory.  The WSI resides in a full length computer slot.  The

computer can be a Workmaster, Workmaster II, Cimstar industrial computer, or a PC-compatible

personal computer.

a44734

SERIAL OPERATION ONLY
IC647WMI320

Figure 11-1.  WSI Board for the Workmaster II Computer

WSI
SERIAL

SERIAL
CABLE

PROGRAMMER

SERIES 90-30

Figure 11-2.  Location of WSI in a Series II 90-30 PLC System
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Replacing Workmaster Computers

The Workmaster and Workmaster II computers are no longer available.  However, the Work

Station Interface boards are still sold, largely to support customers still using the Workmaster and

related products.  GE Fanuc currently sells industrially hardened programming computer/software

packages that are updated replacements for the Workmaster computers.  For details, please contact

the GE Fanuc Hotline at 1-800-GE FANUC (1-800-433-2682), or for international customers,

direct dial 804-978-6036.

IC690ACC900 RS-422/RS-485 to RS-232 Converter

This item is no longer available.  The information provided in this manual is for the

convenience of those still using this product.

Note

GE Fanuc offers the IC690ACC901 Miniconverter kit, documented in the

next section of this chapter, as a replacement for the IC690ACC900

Converter.

This Converter lets you connect a standard RS-232 serial port, such as found on a PC-compatible

computer, to the RS-422/RS-485 ports in a Series 90-30 PLC.

If using a Workmaster II computer, this converter eliminates the need to have a Work Station

Interface board.

This converter is a small, self-contained device that requires only a cable connection to the Series

90-30 RS-422/RS-485 port on one end and a cable connection to the RS-232 port on the opposite

end.

SERIES 90-30 PROGRAMMER

RS-485 RS-232

CONVERTER

Figure 11-3.  Example of IC690ACC900 Converter Connection

The converter operates from a +5 VDC source, which is provided from the PLC backplane +5

VDC bus through the cable connection.  The pin assignments for the connections on the cable

required for the RS-232 connection are compatible with available PCM compatible serial cables

(IC690CBL701, PCM to Workmaster; IC690CBL705, PCM to Workmaster II; and IC690CBL702,

PCM to PC-AT).  The RS-422/RS-485 connection at the Series 90-30 serial port on the power

supply can be made with an available cable (same cable that is used with the Hand-Held

Programmer), IC693CBL303.

The three PCM compatible cables (IC690CBL701/702/705) are 10 feet (3 meters) in length, and

the HHP compatible cable (IC693CBL303) is 6 feet (2 meters) in length.  For those user’s who

may want to build their own cables, pin assignments and recommended cable types for both cables
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required for use with the converter are provided in the “Cables” chapter of this  manual.  For

detailed information on this converter, refer to Appendix B.

The IC690ACC903 Port Isolator is available for applications requiring ground isolation or for

connection distances up to 4,000 feet.  For detailed information, refer to Appendix E.

IC690ACC901 Miniconverter Kit

The Miniconverter Kit consists of an RS-422 (SNP) to RS-232 Miniconverter, a 6 foot (2 meter)

serial extension cable, and a 9-pin to 25-pin adapter.  The 15-pin SNP port connector on the

Miniconverter  plugs directly into the serial port connector on the Series 90-30 power  supply,

Series 90-70 CPU, or Series 90-20 CPU.  The 9-pin RS-232 port connector on the Miniconverter

connects to an RS-232 compatible device.

When used with an IBM PC-AT or compatible computer, one end of the extension cable plugs into

the Miniconverter’s 9-pin serial port connector, the other end plugs into the  9-pin serial port of the

computer.  The adapter (supplied with kit) is  required to adapt the 9-pin serial port connector on

the Miniconverter to  the 25-pin serial port connector on the GE Fanuc  Workmaster II computer,

or an IBM PC-XT or PS/2 Personal Computer. The GE Fanuc Workmaster computer  requires an

additional adapter (not supplied with kit - please contact your  local GE Fanuc PLC distributor) for

use with the Miniconverter.

The Miniconverter is shown in the following figure.  For more information on the Miniconverter,

refer to Appendix D.

RS–232

PORT

RS–422

PORT

Figure 11-4.  IC690ACC901 Series 90 SNP Port to RS-232 Adapter
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IC693PRG300 Hand-Held Programmer (HHP)

Some models of the Series 90-30 PLC can be programmed with the GE Fanuc Hand-Held

Programmer (HHP).  The HHP uses the Statement List Language.  With the HHP, you can develop,

debug, and monitor logic programs, monitor data tables, and configure PLC and I/O parameters.

Note

The user logic program in Series 90-30 CPU numbers 350 and above cannot be
viewed or edited with the Hand-Held Programmer.  You must use
Logicmaster 90-30, Control, VersaPro, or Logic Developer-PLC programming
software with those CPUs.

The HHP connects to the CPU serial  port through a 15-pin D-type connector on the Series  90-30

PLC power supply in the CPU baseplate.  The physical connection is through a 6-foot (2-meters)

long cable (IC693CBL303).  This cable also provides power connections to the HHP, and provides

a signal that tells the PLC that an HHP is attached.  The HHP can be connected or disconnected

while the PLC is powered-up.  The HHP does not require communications parameter configuration

in order to communicate with a PLC.  This makes it useful for troubleshooting a communications

problem between a PC and the PLC.

AQ

UPCTR

DNCTR

ENT

TMR

ONDTR

RSTM

RST

SETM

SET
LD MODE

OUT

OUTM

AND

D ORE

NOT

F
BLK RUN

I

A I

A QB M

T

C G

S
FUNC DEL

7 8 9 R

4 5 6

1 2 3

0

WRITE

#

CLR

READ

VRFY

SRCH

INS

HEX

DEC

SERIES 90-30

PROGRAMMABLE
CONTROLLER

GE Fanuc

HAND HELD PROGRAMMER

a43052

SERIAL PORT CONNECTOR
TO CPU SERIAL PORT

SLOT

FOR

MEMORY

CARD

Figure 11-5.  Hand-Held Programmer for the Series 90-30 PLC
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HHP Features

The HHP has a sealed-type keypad with tactile feedback and 42 keys, arranged in a matrix of six

keys across by seven keys down.  It has a two-line by 16 character LCD display screen.

HHP Memory Card (IC693ACC303)

The HHP has a slot for a removable memory card , which provides a means for non-volatile, off-

line program storage and restoration.  The memory card can only be used with CPU numbers 311

through 341.  CPU numbers 350 and above do not support either the HHP or the memory card.

The memory card plugs into a connector accessed through a slot on the lower right side of the HHP

(see previous figure).

HHP Modes of Operation

The HHP functionality is basically divided into four modes of operation that are selected through a

key sequence on the keypad.

Program Mode:

Allows you to create, change, monitor, and debug Statement List logic.  This mode also

allows read, write, and verify  functions with the memory card, EEPROM, or flash

memory.

Protection Mode

Provides a  way to control access to (protection of) certain PLC functions, including

program logic, reference data, and configuration information.  The use of this  function is

optional; however, it is convenient in that it allows you to protect parts of the PLC system

from accidental or deliberate modification.  Protection is provided through four levels of

passwords assigned by the user.

Data Mode

Allows you to view, and optionally alter values in various reference tables.  Several

display  formats can be selected in which to view this data: binary, hexadecimal,  signed

decimal, and timer/counter.

Configuration Mode

Allows you to define the types of I/O modules installed in the PLC system.  You can also

assign I/O module addresses to these modules.  This feature is convenient in that it allows

you to write and test logic programs using discrete references assigned to I/O modules that

are not yet installed.  In this mode, you can also configure CPU data, such as real-time

clock , coil check, and HHP characteristics, such as keyclick on or off.

Documentation

For detailed information about the Hand-Held Programmer, refer to GFK-0402, the Series

90-30/20/Micro Hand-Held Programmer User’s Manual.
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IC693PIF301/400 Personal Computer Interface (PCIF) Cards

These two Personal Computer Interface cards (PCIF and PCIF2) provide an alternative method of

controlling Series 90-30 I/O.  Either card can be used in place of a Series 90-30 PLC CPU.  These

ISA-compatible cards can be installed in any IBM-PC/AT ISA bus computer.  The cards are

implemented using computer language software (for example, C), or PC control software.

Table 11-1.  Personal Computer Interface Card Comparison Table

ITEM PCIF PCIF2

Catalog Number IC693PIF301 IC693PIF400

Amount of I/O controlled 1,280 bytes 25,886 bytes

Number of Series 90-30 racks
controlled

Up to four Expansion or Remote
racks

Up to seven Expansion or Remote
racks

Slot requirement IBM-PC/AT ISA, 8-bit, half size IBM-PC/AT ISA, 16-bit, full size

Documentation GFK-0889 (IPI) GFK-1540 (data sheet)

SERIES 90-30 I/O SERIES 90-30 I/O SERIES 90-30 I/O SERIES 90-30 I/O

PCIF or PCIF2

DOS-BASED
SOFTWARE

DOS TSR ROUTINE

MS-DOS

MICROSOFT C/TURBO C

PROGRAMS

C LIBRARY
OR OR

WINDOWS-BASED

SOFTWARE

WINDOWS DLL

MS WINDOWSMS-DOS

5 OR 10 SLOT 5 OR 10 SLOT 5 OR 10 SLOT 5 OR 10 SLOT

I/O EXPANSION CABLE

I/O EXPANSION CABLE I/O EXPANSION CABLE I/O EXPANSION CABLE

BASEPLATE BASEPLATE BASEPLATE BASEPLATE

Figure 11-6.  Example of PCIF Interface to Series 90-30 I/O

Both of these PCIF cards have a 25-pin I/O expansion connector that connects to standard Series

90-30 Expansion and Remote baseplates (see the “Baseplates” chapter) via I/O expansion cabling.

Remote racks can be located up to 700 feet ( 213 meters) and Expansion racks up to 50 feet (15

meters)  from the personal computer.  Several standard prewired I/O expansion cables are available

from GE Fanuc.  Alternately, custom length cables can be built.  Please refer to the “Cables”

chapter of this manual for information on standard and custom I/O expansion cables.

These cards also provide connections to an internal watchdog-supervised RUN output relay

contact.  This contact is closed under normal operating conditions, but opens if the computer or

software application fails, which makes it useful for interfacing with external safety circuits.
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These cards support all Series 90-30 discrete and analog I/O modules (except 16-channel analog

modules).  A variety of smart modules from Horner Electric, Inc. are also supported.

A C Language Interface software product, available from Horner Electric, works with both

Borland Turbo C and Microsoft C.  The source code for this interface is available from Horner

Electric (catalog number HE693SRC844).

Documentation

Documentation for these cards is noted in the table above.  Additional user’s documentation is

available from Horner Electric, Inc.

IC655CCM590 Isolated Repeater/Converter

This item is no longer available.  The information provided in this manual is for the

convenience of those still using this product.  This product also went by an earlier catalog

number, IC630CCM390, and is nicknamed, the “Brick.”  Details can be found in Appendix C.

Note

In most applications, the newer IC690ACC903 Port Isolator can be used in

place of the IC655CCM590 Isolated Repeater/Converter.

IC690ACC903 Port Isolator

This product was produced to fill the need created when the IC655CCM590 Isolated

Repeater/Converter became obsolete.  It provides 500 volts of isolation between connected RS-485

ports.  It can be used in either single or multi-drop applications, and has a cable length working

distance of 4,000 feet (1,219 meters).  It is physically smaller than the IC655CCM590.  For details

about this product, please refer to Appendix D.
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System Design

Introduction

This chapter is not intended to cover every possible aspect of designing a Series 90-30 system, but

it does provide you with basic product selection guidelines and with help in finding the information

you need.

Step 1:  Planning Your System

Planning is an important part of designing a system.  The better you plan the system, the less

trouble you will have installing and implementing it.  The following list discusses some basic

things to know or have when planning your system:

 Expectations.  If a new system, what is it expected to do?  If retrofitting an existing system,

what does it do now, and what is it expected to do after it is retrofitted.

 Specifications (preferably in writing).  These include such things as operating environment

information, speed, accuracy, repeatability, size, conformance to standards, cost restrictions,

time requirements, etc.

 Documentation.   If retrofitting existing equipment, you can refer to its documentation (layout

drawings, schematics, etc.).  If the documentation is lost, perhaps a copy is available from the

manufacturer.  Additional information may be gathered from discussions with the equipment

operators and maintenance technicians.  For a new design, there are probably mechanical or

process drawings of the equipment.

Step 2:  Determining I/O Requirements

This step comes next because other Series 90-30 component choices are dependent on the number

of I/O points required.  In particular, the number of modules required, and their locations,

determines what type and how many baseplates are needed and also is a major factor in CPU

selection.  Note that there are some restrictions on the maximum number of certain types of

modules (Analog I/O and Option) that can be supported in one PLC system.  See the table

“Maximum Number of Modules Per System” for data.

 To start, determine how many I/O points, both analog and discrete, are needed for your system.

If retrofitting an existing system, use the schematic diagrams for the system.  If designing a

new system, use the mechanical drawings or specifications to determine what inputs and

12
Chapter
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outputs are needed.  Make a list of inputs and outputs needed, separating them into four types:

Discrete Input, Discrete Output, Analog Input, Analog Output.  If there are any special

requirements, such as fast response, etc., make a note of them on the page.  Also, if parts of

your system are physically separated from other parts, requiring Expansion or Remote Racks,

create a separate list for each location.

 When you have finished developing your I/O lists, determine how many I/O modules of each

type you need.  Although the “I/O Modules” chapter in this manual contains brief descriptions,

you should refer to GFK-0898, Series 90-30 PLC I/O Module Specifications User’s Manual

for complete details.

Additional I/O Module Selection Factors

 Voltage/Current Requirements - A wide variety of possible operating voltage and current

requirements can be met with Series 90-30 I/O modules.

 Positive or Negative Logic - The applicable type can be selected to match sink or source

signal requirements.  See GFK-0898, Series 90-30 PLC I/O Module Specifications User’s

Manual, for details.

 Isolation Requirements - Isolated discrete I/O and relay output modules may be selected to

meet isolation requirements.

 Hard Contact Requirements - Relay output modules can be used.

 Cost - The selection of certain modules can possibly reduce the number of racks required in

your system.  For example, 32-point discrete I/O modules can save rack space compared to

lower density modules.

 Standardization - Sometimes a company standardizes on particular types of modules to

simplify training or stocking of spare parts.

 Response Time and Noise immunity - In general, higher response speed is attained at the

sacrifice of some noise immunity.  Therefore, if high response speed is not a requirement, it

would be better to select a slower I/O module that has higher noise immunity.  However, all

I/O modules, regardless of their response time rating, have a reasonable level of noise

immunity.  Note that the IC693APU305 I/O Processor Option module, with its 500µs update

time, can handle I/O signals that are too fast for the CPU to handle directly (see GFK-1028,

Series 90-30 I/O Processor Module User’s Manual).

Step 3:  Selecting Option Modules

There are several application requirements that determine Option module selection.  However, note

that there are some restrictions on the maximum number of certain types of modules (Analog and

Option) that can be supported in one PLC system.  See the table “Maximum Number of Modules

Per System” for data.

 Interfacing with a Particular Protocol or Standard - CCM, Ethernet, FIP, Genius, RTU,

SNP,  etc.

 Interfacing with GE Fanuc CNC controls - Use the IC693BEM320 and IC693BEM321 I/O

Link modules.

 Distance -  Genius controller modules can communicate at distances up to 7,500 feet (2,286

meters).  Serial communications using the RS-485 standard can cover up to 4,000 feet
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(1,219 meters).  FIP networks are rated for 1,640 feet (500 meters).  Modules with serial ports

communicating via modems and telephone lines or satellite links can cover unlimited

distances.

 High speed inputs - The IC693APU300 High Speed Counter can be used with encoders to

count high speed pulse trains.  The IC693APU305 I/O Processor module is an intelligent

module that can satisfy high speed input and output requirements independent of the PLC scan.

 Motion needs - The IC693APM301/302, IC693DSM302, and IC693DSM314 motion control

modules work with servo motor controllers and other motion devices. The IC693APU300

High Speed Counter module counts high speed pulses from encoders for use in measuring

motion-related data.

 Temperature control - The IC693TCM302 Temperature Control Module (TCM) has

thermocouple inputs and PWM outputs.

 Extended features - Where there are two or more Option module choices for a particular

application, often an extended feature requirement determines which one to choose.  For

example, there are two Ethernet choices, the IC693CMM321 and the IC693CPU364, but only

the IC693CPU364 has Ethernet Global Data (EGD) capability.

 Remote or distributed I/O needs - One distributed I/O solution is the use of GE Fanuc’s

Genius Blocks, which can be mounted at the point of use and connected with a PLC’s Genius

Bus Controller (GBC) module via a twisted-pair cable.  The GBC is the only Series 90-30

module that can control Genius Blocks.  Other modules (GCM, GCM+) can read input data

broadcast by Genius Blocks, but cannot send commands to them.  By selecting the applicable

bus interface unit (BIU), you can use GE Fanuc Field Control distributed I/O to interface to

Series 90-30 WorldFIP, Profibus, and Genius buses.

 State Logic - These products allow “Natural Language programming” as an alternative to

ladder logic.  This makes program creation, documenting, and editing easier for those not

trained in ladder logic programming.  Industries that are required by law to thoroughly

document any changes to their system find State Logic to be especially useful.

 Cost – In the case where either of two modules are capable of filling a need, an Option module

choice can be made based on the basis of cost.

 Performance - Higher data transfer rate or amount of data often dictates which Option module

is used.  For example, the IC693CMM302 Enhanced Genius Communications Module can

transmit and receive many times more data than the IC693CMM301 Genius Communications

Module, and it transfers data to the PLC CPU at a faster rate.  A comparison table for these

two modules is found in Appendix A of GFK-0695.

 Standardization - Sometimes a company standardizes on particular types of modules to

simplify training or stocking of spare parts.

 Display requirements - Several options are available for interfacing with GE Fanuc

Human-Machine Interface (HMI) devices. For details, see the GE Fanuc web site,

http://www.gefanuc.com/

 Third-party solutions - Many automation solutions are created by combining GE Fanuc

products with third-party products.  Examples of third-party Series 90-30 modules are

Profibus, DeviceNet, SDS, LonWorks, Interbus-S, RTU/Modbus, ASCII Basic, RTD, and

Millivolt/Strain Gauge Input.  Contact your GE Fanuc distributor for further information, or

check the GE Fanuc Web site for third-party product information.
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Step 4:  Selecting a CPU

Once you have determined how many and what type of I/O and Option modules you require, you

can select a CPU.  Many of the factors that apply to selecting Option modules, such as

performance, cost, standardization, etc. also apply to selecting a CPU.  Details on CPU capabilities

are found in the “CPUs” chapter.

 Number of modules required by the system - Embedded CPUs come in 5-slot or 10-slot

sizes and they do not support Extension or Remote baseplates.  Therefore, if a system requires

only a few modules, these may be an option.  If more than 10 modules are required, you must

select a Modular CPU.  The CPU331-341 CPUs support up to 5 total baseplates, and the

CPU350-364 CPUs support up to 8 total baseplates.  If you need more than 49 total Option and

I/O modules, you will need to use one of the CPU350-364 group of CPUs.

 Modules with Quantity Restrictions- Many modules are restricted as to how many may be

used in one system.  This number also varies by CPU.  For example, in the case of an

8-channel Analog Output module, the maximum number per system is:

 4 if using a 311, 313, or 323 CPU

 8 if using a 331, 340,or  341 CPU

 79 if using a 360-364 CPU

Please see the section “Maximum Number of Modules Per System” for data.

 Types of Option Modules - The PCM, ADC, CMM, and SLP modules can only work in a

Modular CPU baseplate.  Use of these modules therefore rules out the use of Embedded CPUs

(311, 313, 323).  See the section “Location of Modules in the PLC Racks” for more

information.

 Performance - as shown in the “CPUs” chapter, the CPU350 - 364 CPUs use a more powerful

microprocessor than the lower numbered CPUs.  For applications where higher performance is

required, one of these would be a good choice.  For math-intensive applications, the CPU352,

with its built-in math coprocessor, would give the best performance.  For Ethernet applications,

the CPU364 with its built-in Ethernet interface, provides faster performance than separate CPU

and Ethernet modules.  This is because the separate modules have to communicate over the

PLC backplane, which is slower than the CPU364’s internal path.  For a similar reason, when

using serial communications, the CPUs 351, 352, and 363 (using Ports 1 and 2) perform faster

than a separate serial communications module (IC693CMM311) and CPU combination.

 Extended features - The IC693CPU364 has a built-in Ethernet interface which would

eliminate the need for a separate Ethernet module.  This would save a PLC slot.  The CPU351,

CPU352, and CPU353 each have two additional built-in serial ports which eliminate the need

for a separate serial communications Option module.  The CPUs 350-364 have extra features

and capabilities that the other CPUs do not have such as, Floating Point Math, Sequential

Event Recorder, and Memory Protect Key Switch.  Also, CPUs 351-364 have larger total

memory size, as well as configurable analog and register memory.

 Memory requirements - The CPU351-364 CPUs have configurable analog and register

memory.  This makes them more capable of meeting the needs of Option modules that require

this type of memory and user programs that require larger amounts of register or analog

memory.  The CPU360 does not have configurable memory and has a lower base memory size

than the CPU351–364 CPUs.  The CPU360–364 CPUs have standard Flash PROM for user
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data storage.  This is not available in some of the other CPUs.  See the “CPU Firmware and

PROM Configurations” table in the “CPUs” chapter for details.

 Expansion and Upgrade - The Embedded CPUs do not support Expansion or Remote racks

and do not allow changing CPU type.  Therefore, they have limited options for expansion or

upgrade.  Modular CPUs can usually be upgraded to more powerful CPUs.  The type of

modular CPU determines whether a system can have a total of 5 or 8 baseplates, which can

have a direct bearing on the future expansion capabilities of a system.  For example, if you

only need 49 total Option and I/O Modules, you could use one of the CPU331-341 CPUs.

However, you would be at the maximum module limit and would not be able to add any more

to the system without changing the CPU.  If you used, instead, one of the CPU360-364 CPUs,

you could later add up to 30 more modules while keeping the same CPU.

 Cost -  If some of the other factors such as performance or extended features are not major

issues, one of the lower cost CPUs can be applied.  However, sometimes purchasing a more

expensive CPU with extended features can be less costly than purchasing a lower cost CPU

and an additional Option module to cover the  feature needed.  Besides the direct cost of the

modules, using the single CPU would save a PLC slot, which could help avoid the need for,

and cost of, an extra Baseplate, Power Supply, I/O Bus Expansion Cable, etc.  Since prices are

subject to change, it would not be practical to give an example of this.  Please check with your

distributor for current pricing information.

 Display requirements  - The CPU351, CPU352, CPU363, and CMM311 have serial ports that

are often used to communicate with HMI or Operator Interface (OI) devices.

 Time of day (TOD) clock requirements - The Embedded CPUs do not have one, the Modular

CPUs do.

 System size limitation - If you are close to the maximum number of modules limit of your

system, you can use modules that have dual functions to conserve rack slots.  For example, the

CPU364 has CPU and Ethernet communications capability in one module.  The CPUs 351,

352, and 363 have CPU and Serial Communications capability in one module.  There are

discrete and analog combination I/O modules that provide a limited number of both inputs and

outputs in one module.  Also, the 32-point discrete I/O modules conserve rack slots compared

with lower density (16-point and less) I/O modules.  You may also be able to use Genius

Blocks or Field Control distributed I/O to accommodate the need for additional I/O, since these

do not require a PLC slot; they communicate with the PLC over a communications bus.

 Protection against unauthorized changes.  CPUs 360—364 have a keylock switch that can

be locked to protect against unauthorized changes to the PLC.  CPUs 311—341 do not have a

keylock switch.  However, all CPUs have the capability of password protection for the

application program.

Step 5:  Selecting Baseplates

The requirements determined in the previous steps will largely dictate what baseplates to select.

Please refer to the “Baseplates” chapter for additional details.

 Embedded CPU baseplate - If the previous selections dictate the use of an Embedded CPU,

you have three choices.  The CPU311 and CPU313 are 5-slot sizes, and the CPU323 is a 10-

slot size.  The CPU311 has 6K Bytes of memory and the CPU313 has 12K Bytes.

 Modular CPU Baseplate - If you need a modular CPU, you must use a Modular CPU

baseplate.  There can be only one CPU baseplate per system.  There are two types, 5-slot and
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10-slot.  If you only need a 5-slot size, you may want to consider whether the extra slots that a

10-slot size provides would be advantageous for possible future expansion.  On the other hand,

the 5-slot size requires less space.

 Expansion and Remote baseplates - These also come in 5-slot and 10-slot sizes.  In general,

it is best to use Expansion baseplates where possible instead of Remote baseplates because of

the better speed performance of the Expansion baseplates.  Where a total cable distance of over

50 feet is required, Remote baseplates must be used.  In cases where you only need a 5-slot

size, you may want to consider whether it would be advantageous to use a 10-slot size in order

to have open slots for future expansion.  That factor should be weighed against the fact that the

5-slot size requires less space and costs less.

 Physical size - For locations with size limitations, one or more 5-slot baseplates may be a good

choice.   See the “Baseplates” chapter for baseplate dimensions and clearance requirements.

 Number of Modules Required - The number of modules needed at each location will have a

bearing on the sizes of racks required.  You may choose to use a smaller rack (5-slot), if

possible, to save cost and space.  However, as noted below, a larger rack (10-slot) with unused

slots will leave some room for future expansion, if desired.

Step 6:  Selecting Power Supplies

The following factors affect your Power Supply selection decisions.  See the “Power Supplies”

chapter for additional details.

 Power capacity - All Series 90-30 Power Supplies have three individual outputs:  +5VDC,

+24VDC (Relay), and +24VDC (Isolated).  Although all of these Power Supplies are rated at

30 Watts maximum total output, the rating of the +5VDC output varies from supply to supply,

as shown in the following table.  For applications requiring heavy loading of the +5VDC

supply, choose one of the “High Output” power supplies: IC693PWR330 or IC693PWR331.

 Input voltage - As seen in the next table, nominal input voltage choices are 24VDC, 48VDC,

120VAC, 125VDC, and 240VAC.

Table 12-1.  Power Supply Feature Comparison Table

Catalog

Number

Load

Capacity

Nominal

Input Output Capacities (Voltage/Power * )

IC693PWR321 30 Watts 100 to 240 VAC or
125 VDC

+5 VDC
15 watts

+24 VDC Isolated
20  watts

+24 VDC Relay
15 watts

IC693PWR330 30 Watts 100 to 240 VAC or
125 VDC

+5 VDC
30 watts

+24 VDC Isolated
20  watts

+24 VDC Relay
15 watts

IC693PWR322 30 Watts 24 or 48 VDC +5 VDC
15 watts

+24 VDC Isolated
20 watts

+24 VDC Relay
15 watts

IC693PWR331 30 Watts 24 VDC +5 VDC
30 watts

+24 VDC Isolated
20 watts

+24 VDC Relay
15 watts

* Total of all outputs combined cannot exceed 30 watts.
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Reducing PLC Module Count by Using Other GE Fanuc Products

If system size limitations (more than 79 modules are needed) are a problem in a system using

Remote racks, a possible solution could be the use of GE Fanuc Genius Blocks, Field Control, or

VersaMax products.  These distributed I/O devices can be used instead of Remote racks in remote

locations in some cases, and their use would not add to the Series 90-30 module count.

Genius Blocks

These are intelligent distributed I/O blocks that are panel-mounted at the point of use.  They

communicate with a Genius Bus Controller (GBC) module in the PLC via a shielded, twisted-pair

cable.  They are not included in the PLC module count, but do require I/O memory allocation.   A

single GBC module in a PLC rack can control up to 31 Genius Blocks.  Genius Blocks come in

discrete and analog I/O, high speed counter, RTD, and thermocouple interface types.  For more

information on using Genius Blocks, see GEK-90486-1, Genius I/O System and Communications

User’s Manual, and GEK-90486-2, Genius I/O Discrete and Analog Blocks User’s Manual.

Field Control

These are intelligent distributed I/O units that mount at the point-of-use on a 35mm x 7.5mm DIN-

rail.  They can communicate over Genius, FIP, or Profibus buses.  They are not included in the

PLC module count, but do require I/O memory allocation.  A Field Control unit consists of a Bus

Interface Unit (BIU) that interfaces to the applicable bus, from one to eight I/O modules, and

cabling.  I/O modules come in various discrete, analog, and RTD types.  A local logic processor

module (MFP) is also available.  For further information on Field Control, see the following:

 GFK-0826, Field Control Distributed I/O and Control System I/O Modules User’s Manual

 GFK-0825, Field Control Genius Bus Interface Unit User’s Manual

 GFK-1175, Field Control FIP Bus Interface Unit User’s Manual

 GFK-1291, Field Control Profibus Bus Interface Unit User’s Manual

VersaMax

VersaMax I/O modules can be used as distributed I/O, communicating with a Series 90-30 PLC

over one of three bus types:  Genius, Profibus, or Device Net.  This arrangement would require an

Option module for the desired bus type in the Series 90-30 PLC as well as the applicable Network

Interface Module in the VersaMax system.  For more information on the VersaMax products,

please see GFK-1504, VersaMax Modules, Power Supplies, and Carriers Manual.
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Designing For Safety

A good design should not only function properly and efficiently, but must also protect personnel

and equipment from harm.  Although some basic guidelines are found in the “Installation”

chapter of this manual, it is not possible to cover every aspect of safety because of the diversity of

applications.  Additionally, it is not practical for this manual to try to cover all the possible codes

and regulations that may apply to your locality or type of equipment.  You have the ultimate

responsibility to consult applicable safety codes for your locality, or that pertain to the

particular type of equipment you are designing, and ensure that your design complies with

these standards.  In the United States, the National Electric Code (NEC) has been adopted by

many localities.  The United States Occupational Safety and Health Administration (OSHA)

regulations also contain many safety regulations that apply to all industrial equipment in the United

States.  In the absence of local regulations, the NEC and OSHA regulations should be followed

when designing your system, in addition to the information contained in this manual.  OSHA

regulations can be accessed on-line at www.osha.gov.  Some key safety issues are outlined below:

Protection From Electrical Shock

Proper wiring design, including grounding and circuit protection issues, should be followed.

Personnel should be prevented from accidentally coming in contact with hazardous voltages.  Also,

unauthorized personnel should be prevented from gaining access to high voltage cabinets and

panels.  Interlock circuits are often used for this purpose.

Fire Prevention

The guidelines in the NEC and OSHA regulations protect against fires, especially those caused by

faulty electrical design.

Protection From Mechanical Hazards

Personnel should be protected from physical hazards, such as moving mechanisms like conveyors

or index tables or mechanical pinch points.  The use of interlocked safety gates, light curtains,

safety mat switches, dual hand buttons, physical barriers (guards), etc. can be used for this purpose.

See the applicable section of the OSHA regulations for details.

Protection From Electrical Failure

In the event of a system component failure, the design should be an acceptable “fail-safe” one in

which the failure does not cause a safety hazard such as a runaway condition or a disabling of

emergency stop circuits.  Emergency stop and other safety circuits should consist of hard-wired

components that tend to fail in a harmless manner.

For example, in a Master Control Relay (MCR) circuit, use series-wired, normally closed

Emergency Stop pushbutton switches and interlocks to control an electro-mechanical Master

Control Relay (see next figure).  This relay should directly disable motor starters, PLC output
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circuits, etc.  This type of circuit tends to fail “open,” which disables the equipment.  For example,

if a wire breaks or a contact wears out, the circuit opens and the MCR drops out.  If solid state

devices fail, they tend to fail “shorted,” which in the case of PLC output circuits would cause the

controlled device to turn on or stay on.

In the circuit below, the MCR is an electro-mechanical relay.  It is energized by the application of

power to its solenoid coil which magnetically pulls the contacts to their energized states.  When de-

energized, the contacts move to their normal, at rest states by the pull of a mechanical spring.

When the Reset pushbutton is pressed, and if all four of the E-Stop and Gate switches are closed,

the MCR relay will energize and “latch” in the energized state through its MCR contact in parallel

with the Reset pushbutton.  Its other MCR contact applies power to the motor starter and PLC

output circuits.  If any one of the E-Stop or Gate switches opens, or if a wire breaks in this circuit,

or if the MCR coil becomes defective, MCR will de-energize and open the circuit to the motor

starters and PLC output circuits.

As shown, the PLC’s main power and input circuits are not controlled by the MCR since they do

not directly control any outputs.  Keeping these circuits energized is desirable because this allows

the PLC to continue gathering data, recording fault information, and controlling communications,

even if its Output module outputs are disabled by the MCR.

If an additional margin of safety were desired, two MCR relays could be used.  Their coils would

be wired in parallel, their normally open contacts wired in series, and their normally closed contacts

wired in parallel.  This would help guard against the possibility of a “welded contact” on a single

MCR relay.

MCR

MCR

Reset E-Stop 1 E-Stop 2 Gate 1 Gate 2

MCR

To Motor Starters, PLC
Output Module Circuits, etc.

Master Control 
Relay (MCR)

PLC Main Power and
Input Power Circuits

Figure 12-1.  Hard-Wired MCR Circuit Example

Protection From Design Changes or Overrides

Only authorized personnel should be allowed to make changes that could impact the safe operation

of the equipment.  Passwords and lockout circuits may be used to accomplish this.  Some Series

90-30 CPUs have keylock switches to protect against program changes (see “CPUs” chapter for

keylock switch details).
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Safety Documentation

 PLC Program Documentation.  Thorough documentation will help you and others who work

on the equipment remember and understand how the safety circuits and features work.  (In

some industries, applicable regulations may require this type of documentation.)  The PLC

programming software gives you extensive documentation abilities.

 For example, you can create Nicknames such as “PSTOP,” Descriptions such as “Program

Stop Coil,” and Comments such as “This coil is used to stop the program cycle, but it does not

turn off power to the main hydraulic circuit.  However, if the operator opens the safety gate,

the Safety Gate Interlock switch will open and shut off the hydraulic pump.”  These

Nicknames, Descriptions, and Comments become part of the PLC program and can be viewed

with the applicable software.

As an alternative to ladder logic programming, the State Logic programming language makes

it easier to document PLC program design because it uses “Natural Language” expressions

instead of ladder logic symbols.

 Electrical and mechanical prints should contain notations pertaining to safety issues.

 Written operating and maintenance instructions as well as training should be provided to

operators and maintenance personnel.  These should address any applicable safety issues.

Guarding Against Unauthorized Operation

Keylock switches and passwords are frequently used for this purpose.

Labeling, Guarding, and Lighting Issues

 Labeling.  Operator devices such as pushbuttons, switches, or on-screen (software) buttons

should be clearly labeled as to their function.

 Guarding.  Operator devices should be guarded, where applicable, to prevent them from being

activated accidentally.  Recessed pushbutton designs or pushbuttons with surrounding guard

rings might help prevent the pushbutton from being depressed if, for example, a tool were

dropped or laid upon it.  Mounting pushbutton stations to vertical surfaces also may help avoid

this problem.

 Lighting.  Illumination levels in the working area should be adequate so that all labels can be

clearly seen.

Equipment Accessibility Issues

The equipment should be laid out so as to give operators sufficient room to perform their tasks

safely.  Also, sufficient clearance should be provided so that maintenance personnel have safe

access to electrical panels, control boxes, etc.  These minimum clearances are specified in the NEC

and OSHA requirements.
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Number of Modules Per Series 90-30 PLC System

The following table lists the maximum number of each type of I/O and option modules that can be

installed in a Series 90-30 PLC system.   The number of modules that can be installed in a system

depends on several factors, including available references for each CPU model, the current rating

for each module to be installed in the system, and other installed modules.  Before  installing

modules in a baseplate, verify that the total current rating of all of those modules does not exceed

the power rating of the power supply.

Table 12-2.  Maximum Number of Modules Per System

Module Type

CPU

Model 311/313/323

CPU

Model 331/340/341

CPU

Model 350 - 364

Input and Output, Discrete 5 (5-slot baseplate)
10 (10-slot baseplate)

49 (331/340/341) 79

Input Module, Analog , 4-Channel 5 (5-slot baseplate)
8 (10-slot baseplate)

40 64

Input Module, Analog, 16-Channel 4 8 (Model 331)
12 (Model 340/341)

51

Output Module (Voltage), Analog, 2-Channel 5 (5-slot baseplate)
6 (10-slot baseplate)

16 (Model 331)
30 (Model 340/341)

48

Output Module (Current), Analog, 2-Channel 3 (5-slot baseplate)
3 (10-slot baseplate)

15 (Model 331)
15 (Model 340/341)

24

Output Module, Analog, 8-Channel 4 8 (Model 331)
32 (Model 340/341)

79

Combination Input/Output Module, Analog
4-Ch In/2-Ch Out

5 (5-slot baseplate)
10 (10-slot baseplate)

21 (Model 331/40/341) 79

Programmable Coprocessor Module n/a 4 4

Alphanumeric Display Coprocessor Module n/a 4 4

Communications Control Module n/a 9 9

State Logic Processor Module n/a Refer to the State Logic User’s Guide, GFK-0726.

Genius Communications Module (1) 1 1 1

Enhanced Genius Communications Module (1) 2 2 2

High Speed Counter 4 (5/10-slot baseplate) 8 (Model 331)
32 (Model 340/341)

79

I/O Link Interface Module 5 (5/10-slot baseplate) 49 79

I/O Processor Module 2 (5-slot baseplate)
4 (10-slot baseplate)

8 (Model 331)
16 (Model 340/341)

64

Genius Bus Controller (2) 8 8 8

Ethernet Interface Module Refer to the Series 90-30 TCP/IP Ethernet Communications User’s Manual,

GFK-1084 for details.

Motion Mate APM300 Module Refer to the Motion Mate APM300 User’s Manuals, GFK-0840 or GFK-0781

for details.

Motion Mate DSM302 Module Refer to the Motion Mate DSM302 User’s Manual, GFK-1464 , for details.

Motion Mate DSM314 Module Refer to the Motion Mate DSM314 User’s Manual, GFK-1742 , for details

Temperature Control Module Refer to the Temperature Control User’s Manual, GFK-1466 for details

Power Transducer Module Refer to the Power Transducer Module User’s Manual, GFK-1734, for details

(1) The Enhanced Genius Communications Module and the Genius Communications Module cannot be installed in
the same PLC baseplate; however,  both modules can be present on the same bus.
(2) Refer to GFK-1034, Series 90-30 Genius Bus Controller User’s Manual for details.
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Calculating Power Supply Loading

The load placed on a power supply in a Series 90-30 PLC baseplate is the  sum of the internal and

external loads placed on it by all of the hardware components in the baseplate (backplane, modules,

etc.), as well as external loads connected to the Isolated + 24 VDC supply.  Use of the Isolated +24

Volt power supply output is optional;  however, this output can be used to drive a limited number

of input devices.  The maximum total power output rating of the Power Supplies is 30 watts;

however, the individual +5VDC outputs can be rated for either 15 or 30 Watts, depending on the

Power Supply catalog number.  See Table 12-1, “Power Supply Feature Comparison Table,” for

details.

Load Requirements for Hardware Components

The following table shows the DC load required by each module and hardware component.  All

ratings are in milliamps (except where noted).  Input and Output module current ratings are with all

inputs or outputs on.  Three voltages  are listed in the table:

 +5 VDC provides primary power to operate most internal circuits

 +24 VDC Relay Power provides power for circuits that drive  the relays on Relay modules

 +24 VDC Isolated provides power to operate a number of input circuits  (input modules only),

and any external circuits connected to the 24 VDC Output terminals on the power supply

terminal strip.

Note that the figures listed in the following table are maximum (worst case) requirements , not

typical requirements.

Table 12-3.  Load Requirements (in milliamps)

Catalog

Number Description +5 VDC

+24 VDC Relay

Power

+24 VDC

Isolated

AD693SLP300 State Logic Processor Module 425 – –

IC693ACC300 Input Simulator, 8/16 Points 120 – –

IC693ACC307 Expansion Bus Termination Plug 72 –  –

IC690ACC900 RS-422/RS-485 to RS-232 Converter 170 – –

IC690ACC901 RS-422 (SNP) to RS-232, Miniconverter Kit (Version A)
(version B, or later )

150
100

–
–

–
–

IC693ADC311 Alphanumeric Display Coprocessor Module 400 – –

IC693ALG220 Analog Input, Voltage, 4 Channel 27 –  98

IC693ALG221 Analog Input, Current, 4 Channel 25 – 100

IC693ALG222 Analog Input, Voltage, High Density (16 Channel) 112 41

IC693ALG223 Analog Input,  Current, High Density (16 Channel) 120 – –

IC693ALG390 Analog Output, Voltage, 2 Channel 32 – 120

IC693ALG391 Analog Output, Current, 2 Channel 30 – 215

IC693ALG392 Analog Current/Voltage Output, 8 Channel 110 –

IC693ALG442 Analog Current/Voltage Combination 4 Ch In/2 Ch Out 95 – 129

IC693APU300 High Speed Counter 250 – –

IC693APU301 Motion Mate APM300, 1-Axis 800 – –

IC693APU302 Motion Mate APM300, 2-Axis 800 – –

IC693APU305 I/O Processor Module 360 – –
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Catalog

Number Description +5 VDC

+24 VDC Relay

Power

+24 VDC

Isolated

IC693BEM320 I/O Link Interface Module (slave) 205 – –

IC693BEM321 I/O Link Interface Master Module (w/o optical adapter)
(with Optical Adapter)

415
615

– –

IC693BEM330 FIP Remote I/O Scanner 609 – –

IC693BEM331 Genius Bus Controller 300 – –

IC693BEM340 FIP Bus Controller (maximum)
(typical)

1.2A
800

IC693CHS391 10-slot Modular CPU Baseplate 250 – –

IC693CHS392 10-slot Expansion Baseplate 150 – –

IC693CHS393 10-slot Remote Baseplate 460 – –

IC693CHS397 5-slot Modular CPU Baseplate 270 – –

IC693CHS398 5-slot Expansion Baseplate 170 – –

IC693CHS399 5-slot Remote Baseplate 480 – –

IC693CMM301 Genius Communications Module 200 – –

IC693CMM302 Enhanced Genius Communications Module 300 – –

IC693CMM311 Communications Control Module 400 – –

IC693CMM321 Ethernet Interface Module 750 – –

IC693CPU311 Series 90-30 5-Slot Embedded CPU Baseplate 410 – –

IC693CPU313 Series 90-30 5-Slot Embedded CPU Baseplate 430 – –

IC693CPU323 Series 90-30 10-Slot Embedded CPU Baseplate 430 – –

IC693CPU331 CPU (Model 331) 350 – –

IC693CPU340 CPU (Model 340) 490 – –

IC693CPU341 CPU (Model 341) 490 – –

IC693CPU350 CPU (Model 350) 670 **

IC693CPU351 CPU (Model 351) 890 **

IC693CPU352 CPU (Model 352) 910 **

IC693CPU360 CPU (Model 360) 670 **

IC693CPU363 CPU (Model 363) 890 **

IC693CPU364 CPU (Model 364)     1.51A**

IC693CSE313 State Logic CPU, 5-slot baseplate 430 – –

IC693CSE323 State Logic CPU, 10-slot baseplate 430 – –

IC693CSE340 State Logic CPU Module 490 – –

IC693DSM302/314 Motion Mate DSM302 or DSM314 Module 800

1300 with
external
encoder

– –

IC693MAR590 120 VAC Input, relay Output, 8 In/8 Out 80 70 –

IC693MDL230 120 VAC Isolated, 8 Point Input 60 – –

IC693MDL231 240 VAC Isolated, 8 Point Input 60 – –

IC693MDL240 120 VAC, 16 Point Input 90 – –

IC693MDL241 24 VAC/DC Pos/Neg logic, 16 Point 80 – 125

IC693MDL310 120 VAC, 0.5A, 12 Point Output 210 – –

IC693MDL330 120/240 VAC, 1A, 8 Point Output 160 – –

IC693MDL340 120 VAC, 0.5A, 16 Point Output 315 – –

IC693MDL390 120/240 VAC Isolated, 2A, 5 Point Output 110 – –

IC693MDL630 24 VDC Positive Logic, 8 Point Input 2.5 – 60

IC693MDL632 125 VDC Pos/Neg Logic, 8 Point Input 40 – –

IC693MDL633 24 VDC Negative Logic, 8 Point Input 5 – 60

IC693MDL634 24 VDC Pos/Neg Logic, 8 Point Input 80 – 125

IC693MDL640 24 VDC Positive Logic, 16 Point Input 5 – 120

IC693MDL641 24 VDC Negative Logic, 16 Point Input 5  – 120
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Catalog

Number Description +5 VDC

+24 VDC Relay

Power

+24 VDC

Isolated

IC693MDL643 24 VDC Positive Logic, FAST, 16 Point Input 5 – 120

IC693MDL644 24 VDC Negative Logic, FAST, 16 Point Input 5 – 120

IC693MDL645 24 VDC Pos/Neg Logic, 16 Point Input 80 – 125

IC693MDL646 24 VDC Pos/Neg Logic, FAST, 16 Point Input 80 – 125

IC693MDL652 24 VDC Pos/Neg Logic 32 Point Input 5 – –

IC693MDL653 24 VDC Pos/Neg Logic, FAST, 32 Point Input 5 – –

IC693MDL654 5/12 VDC (TTL) Pos/Neg Logic, 32 Point 195/440* – –

IC693MDL655 24 VDC Pos/Neg, 32 Point Input 195 – 224

IC693MDL730 12/24 VDC Positive Logic, 2A, 8 Point Output 55 – –

IC693MDL731 12/24 VDC Negative Logic, 2A, 8 Point Output 55 – –

IC693MDL732 12/24 VDC Positive Logic, 0.5A, 8 Point Output 50 – –

IC693MDL733 12/24 VDC Negative Logic, 0.5A, 8 Point Output 50 – –

IC693MDL734 125 VDC Pos/Neg Logic, 6 Point Output 90 – –

IC693MDL740 12/24 VDC Positive Logic, 0.5A, 16 Point Output 110 – –

IC693MDL741 12/24 VDC Negative Logic, 0.5A, 16 Point Output 110 – –

IC693MDL742 12/24 VDC Pos. Logic ESCP, 1A, 16 Point Output 130 – –

IC693MDL750 12/24 VDC Negative Logic, 32 Point Output 21 – –

IC693MDL751 12/24 VDC Positive Logic, 32 Point Output 21 – –

IC693MDL752 5/24 VDC (TTL) Negative Logic, 0.5A, 32 Point 260 – –

IC693MDL753 12/24 VDC Positive Logic, 0.5A, 32 Point Output 260 – –

IC693MDL930 Relay, N.O., 4A Isolated, 8 Point Output 6 70  –

IC693MDL931 Relay, N.C. and Form C, 8A Isolated, 8 Point Out 6 110 –

IC693MDL940 Relay, N.O., 2A, 16 Point Output 7 135  –

IC693MDR390 24 VDC Input, Relay Output, 8 In/8 Out 80 70 –

IC693PCM300 Programmable Coprocessor Module, 65K 425 – –

IC693PCM301 Programmable Coprocessor Module, 85K 425 – –

IC693PCM311 Programmable Coprocessor Module, 380K 400 – –

IC693PRG300 Hand-Held Programmer 170 – –

IC693PTM100 Power Transducer Module 400

IC693TCM302 Temperature Control Module 150 – –

* Refer to module specifications in GFK-0898, Series 90-30 I/O Module Specifications Manual for more details.

** Note that the model 350-364 CPUs do not support the A version (IC690ACC901A) of the Miniconverter.

Power Supply Loading Calculation Examples

Following are examples of calculations for determining the total load placed on a Series 90-30 PLC

power supply by the Series 90-30 PLC hardware.  All current figures are expressed in milliamps.

Note that although each output is rated at 15 or 20 watts (with the exception that the +5 VDC

output for the High Capacity power supply is rated at 30 watts), the  total combined output can be

no more than 30 watts.  The power required by external circuits connected to the 24 VDC

OUTPUT terminals on the power supply terminal strip should be added to the calculation.
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Example 1:   Series 90-30, Model 323  Embedded CPU (10-slot baseplate)

Component +5V +24V Isolated +24V Relay

IC693CPU323 Embedded CPU
Baseplate

430

IC693PRG300 Hand-Held Programmer 170

IC693ALG390 Analog Output 32 120

IC693ALG220 Analog Input 27 98

IC693APU300 HS Counter 190

24 VDC Input (16 points) 5 120

IC693MDL340 Input Module 5 120

IC693MDL740 Output Module 110

IC693MDL240 Input Module 90

IC693MDL310 Output Module 210

IC693MDL940 Relay Out. Mod. 7 135

IC693MDL930 Relay Out. Mod. 6 70

Totals (milliamps)
(Watts)

1281
6.41

458
10.99

205
4.92

Total Watts = 22.32

Example 2:  Series 90-30, Model 351 Modular CPU (10-slot baseplate)

Component +5V +24V Isolated +24V Relay

IC693CHS391 Modular CPU Baseplate 250

IC693CPU351 CPU Module 890

IC690ACC901 Miniconverter Kit 100

IC693PCM301 PCM Module 425

IC693ALG390 Analog Output 32 120

IC693ALG220 Analog Input 27 98

IC693APU300 HS Counter 190

IC693MDL340 Input Module 5 120

IC693MDL740 Output Module 110

IC693MDL240 Input Module 90

IC693MDL310 Output Module 210

IC693MDL940 Relay Out. Mod. 7 135

Totals (milliamps)
 (Watts)

2336
11.68

338
8.11

135
3.24

Total Watts = 23.03

Scan (Sweep) Time Calculation

Scan or Sweep time is the time it takes the PLC CPU to perform all of its tasks one time.  Scan

time contribution is the amount of time added to the PLC scan by the software and hardware

components of the system.  For systems that may be time-sensitive, this factor should be made part

of the design specification.  To help avoid timing issues, the theoretical scan time should be

calculated so that appropriate solutions can be designed into the system up-front.
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Major Design Factors Affecting Scan Time

 Size of ladder program

 Type of CPU.  Some CPUs have faster clock speeds and architecture than others.

 Types of instructions used in ladder program

 Number of modules

 Types of modules.  Some modules, such as several of the Option modules, have a much greater

impact than others such as discrete I/O modules.

 Location of modules.  This refers to the type of rack (CPU, Expansion, or Remote) that they

are installed in.

 Connections to other devices such as an HMI, or to other systems via communications

modules or ports.

 Cable types.  Cable type can have a significant impact on scan time, especially when

connecting Remote racks or communicating over long distances. Propagation time of data

should be minimized to ensure proper system timing and margins.   Suggested cable types for

I/O Bus Expansion and communication cables are documented in the “Cables” chapter.  Any

deviation in cable types from those recommended may result in erratic or improper

system operation.

Where to Find Scan Time Information

For information on calculating scan time, please refer to the “Sweep Time Calculation” section of

GFK-0467, Series 90-30/20/Micro PLC CPU Instruction Set Reference Manual.

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 1311 of 1433



                                                                     System Design and Layout

GFK-0356Q Chapter 12  System Design 12-17

12 

Calculating PLC Heat Dissipation

The amount of heat dissipated by a PLC mounted in an enclosure can be an important factor in

determining the enclosure size needed for the system. This is because the enclosure must be able to

adequately dissipate the heat generated by all of the components mounted inside so that no

components overheat.  PLC heat dissipation is also a factor in determining the need for enclosure

cooling options such as fans and air conditioning.  Enclosure manufacturers generally consider

enclosure heat dissipation as a factor in their enclosure selection guidelines.  Instructions for

calculating Series 90-30 PLC heat dissipation can be found in Appendix F, “Series 90-30 Heat

Dissipation.”

System Layout Guidelines

Because of the differences from one system to another, it is not practical to try to discuss every

possible layout.  Instead, this section offers guidelines and an example to help you lay out your

system.

Benefits of a Good Layout - Safe, Reliable, and Accessible

The layout of your system has a lot to do with how reliably your system will operate, how easy it is

to install, how well it looks, and how easy and safe it is to maintain:

 Safety and Maintenance - A good layout helps minimize the chance of electrical shock to

personnel working on the system.  It lets maintenance technicians easily access the unit to

make measurements, load software, check indicator lights, remove and replace modules, etc.  It

also makes it easier to trace wiring and locate components while troubleshooting.

 Reliability -Proper layout promotes good heat dissipation and helps eliminate electrical noise

from the system.  Excess heat and noise are two major causes of electronic component failure.

 Installation Efficiency- A well designed layout allows sufficient room to mount and wire the

unit.  This saves time and frustration.

 Appearance - A neat and orderly layout gives others a favorable impression of your system.

It lets others know that careful thought went into the design of the system.

PLC Rack Location and Clearance Requirement

The following list provides PLC rack mounting location guidelines.  For an example layout, see the

figure “Series 90-30 Example Layout” later in this chapter.

 Locate PLC racks away from other components that generate a lot of heat, such as

transformers, power supplies, or power resistors.

 Locate PLC racks away from components that generate electrical noise such as relays and

contacts.

 Locate PLC racks away from high voltages components and wiring  such as circuit breakers

and fusible disconnects, transformers, motor wiring, etc.   This not only reduces electrical

noise, but makes it safer for personnel working on the PLC.
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 Locate PLC racks at a convenient level that allows technicians reasonable access for

maintaining the system.

 Route sensitive input wires away from electrically noisy wires such as discrete output and AC

wiring.  This can be facilitated by grouping I/O modules to keep Output modules separated

from sensitive Input modules.

 The PLC racks each require a 4" clearance space on all four sides (6 inches on the right end if

using I/O Bus Expansion Cables) to ensure adequate ventilation/cooling.  See the “Baseplates”

chapter for baseplate size and clearance requirement information.

Location of Modules in the PLC Racks

There are several factors to consider when laying out your PLC racks.

 Location restrictions -  Although most modules can be located in any type of baseplate, a few

of the Option modules (PCM, ADC, CMM, SLP) will only work in a CPU baseplate.  The next

figure identifies where you can locate the modules in your system.

 Power Supply capacity - Since some modules draw considerably more power than others, it is

possible to overload the power supply by placing many of the modules requiring higher power

in one rack.   Therefore, before finalizing your rack layout you should calculate the power

supply loading to ensure that you will not overload the power supply.  See the section

“Calculating Power Supply Loading.”

 Noise Reduction - Group I/O modules to keep Output modules separated from sensitive Input

modules.  This facilitates keeping noisy wiring separated from sensitive wiring, as

recommended in a previous section.
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Allowable Module Locations

MODEL 331/340/341
and 350/351/352/360/
363/364 5-Slot Expansion

HIGH SPEED COUNTER

GENIUS COMMUNICATIONS

DISCRETE INPUT/OUTPUT

HIGH SPEED COUNTER

GENIUS COMMUNICATIONS

MODEL 311/313
(5-SLOT)

MODEL 331/340/341
and 350/351/352/360/

363/364 10-Slot Expansion

DISCRETE INPUT/OUTPUT

HIGH SPEED COUNTER

GENIUS COMMUNICATIONS
MODEL 313
(10-SLOT)

DISCRETE INPUT/OUTPUT

HIGH SPEED COUNTER

GENIUS COMMUNICATIONS
MODEL 331/340/341
and 350/351/352/360/
363/364 10-Slot CPU

DISCRETE INPUT/OUTPUT

HIGH SPEED COUNTER

GENIUS COMMUNICATIONS
MODEL 331/340/341
and 350/351/352/360/

363/364 5-Slot CPU

C
P
U

C
P
U

DISCRETE INPUT/OUTPUT

ANALOG INPUT/OUTPUT

ANALOG INPUT/OUTPUT

ANALOG INPUT/OUTPUT

ANALOG INPUT/OUTPUT

ANALOG INPUT/OUTPUT

MOTION MATE APM300/DSM302
I/O LINK INTERFACE

ENHANCED GENIUS COMM.

MOTION MATE APM300/DSM302
I/O LINK INTERFACE

ENHANCED GENIUS COMM.

MOTION MATE APM300/DSM302
I/O LINK INTERFACE

ENHANCED GENIUS COMM.

PCM / ADC / CMM /  SLP

MOTION MATE APM300/DSM302
I/O LINK INTERFACE

ENHANCED GENIUS COMM.

PCM / ADC / CMM / SLP

MOTION MATE APM300/DSM302
I/O LINK INTERFACE

ENHANCED GENIUS COMM.

HIGH SPEED COUNTER

GENIUS COMMUNICATIONS

DISCRETE INPUT/OUTPUT
ANALOG INPUT/OUTPUT

MOTION MATE APM300/DSM302
I/O LINK INTERFACE

ENHANCED GENIUS COMM.

I/O PROCESSOR

I/O PROCESSOR

I/O PROCESSOR

I/O PROCESSOR

I/O PROCESSOR

I/O PROCESSOR

GENIUS BUS CONTROLLER

GENIUS BUS CONTROLLER

GENIUS BUS CONTROLLER

GENIUS BUS CONTROLLER

GENIUS BUS CONTROLLER

GENIUS BUS CONTROLLER

ETHERNET INTERFACE

ETHERNET INTERFACE

ETHERNET INTERFACE

ETHERNET INTERFACE

ETHERNET INTERFACE

ETHERNET INTERFACE

* For location of FIP modules in baseplates, refer to the applicable FIP module user's manual.

TEMPERATURE CONTROL

TEMPERATURE CONTROL

TEMPERATURE CONTROL

TEMPERATURE CONTROL

TEMPERATURE CONTROL

TEMPERATURE CONTROL

Figure 12-2.  Allowable Location of Modules
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Series 90-30 PLC Layout Example

1

2

3 4

8

6

7

5

9

10

Figure 12-3.  Series 90-30 Example Layout

1. Series 90-30 PLC, 10-slot rack

2. Wireway (Wire Duct)

3. Field device connection terminal block

4. Motor connection terminal block

5. Motor starters

6. Circuit board

7. Power supply

8. Control transformer

9. Fusible disconnect or circuit breaker

10. Control relays
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PLC Mounting Position

Power supply load rating depends on the mounting position of the baseplate and the ambient

temperature.

Recommended Upright Mounting Orientation

The load rating with the baseplate mounted upright on a panel is:

 100% at 60°C (140°F )

Figure 12-4.  Recommended PLC Mounting Orientation

Derated Horizontal Mounting Orientation

Power supply load ratings with the baseplate mounted horizontally are:

 Temperature at 25° C (77°F ) – full load

 Temperature at 60°C  (140°F ) – 50% of full load

Figure 12-5.  Derated PLC Mounting Orientation
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Maintenance and Troubleshooting

Troubleshooting Features of Series 90-30 Hardware

Indicator Lights (LEDs) and Terminal Board

The following figure shows how the indicator LEDs correspond to the circuit connection points on

an I/O Module’s terminal board.  The terminal board terminals are numbered from the top, with the

top terminal in the left row being number 1 and the top terminal in the right row being number 2.

The numbers alternate between rows with even numbers on the right and odd numbers on the left,

as shown in the circuit diagram on the back of the hinged cover.

A1

A2

A4

A3

A1 2 3 4  5 6 7 8

B1 2 3 4  5 6 7 8
F

RELAY
OUTPUT

2 AMP

1

2

3 V

V

V

V

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

4

A7

A8

B1

B2

B4

B7

B8

44A726782-015
FOR USE WITH
IC693MDL940

B6

B5

A1

A2

A3

A4

A5

A6

B3

Fuse Indicator LED

LED A6 corresponds to circuit A6:

Circuit A6 connects

to terminal 8

Hinged Cover

Indicates External
Power Supply

Figure 13-1.  Relationship of Indicator Lights to Terminal Board Connections

13
Chapter
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Module LED Indicators

Input Module LED Indicators

When a discrete input device closes, the corresponding input LED should light to indicate that the

signal reached the module.  If the light does not turn ON, a voltage check can be made on the

module’s terminal board or block:

 If the correct voltage is present at the terminal, the corresponding input bit can be checked in

the PLC with your programming software.  If the software shows that the input bit is at logic 1,

the module’s LED circuit is defective.

 If the correct voltage level is not present at the terminal, a check can be made at the input field

device to determine if the device or interconnecting wiring is defective.

If none of an input module’s inputs are working, it may be that the external (field) input power

supply is defective, not powered up, or not connected properly.  (Input and output devices are

powered from an external power supply, not from inside the module).  Input modules are not fused,

so the Fuse Indicator LED in the previous figure does not apply to them.

Output Module LED Indicators

When a discrete output address (%Q) is turned on in the ladder program, the corresponding output

LED should light to indicate that the signal reached the module.

 If the light does not turn ON, the module may be defective or the LED light may be bad.

 If the light turns on but the output device doesn’t operate, a voltage check can be made on the

module’s terminal board or block.  If the correct voltage level is present there, the output

device or wiring should be checked.

If none of an output module’s outputs are working, it may be that the external (field) output power

supply is defective, is not powered up or is not connected properly.  (Input and output devices are

powered from an external power supply, not from inside the module).  If the output module is a

type that has built-in fuses (some have electronic short circuit protection instead), the Fuse

Indicator LED (labeled “F”), shown in the previous figure, will light if a fuse blows.

Power Supply LED Indicators

The power supplies have four LED indicators.  Their functions are explained in the “Power

Supplies” chapter.

CPU LED Indicators

There are several different LED arrangements on the various CPUs.  These are explained in the

“CPUs” chapter.

Option Module LED Indicators

There are numerous LED arrangements on the various option modules.  The “Option Modules”

chapter has some information on this subject.  It also directs you, for each module, to further

information in the “Documentation” heading for each module.  Also, Appendix G contains a

catalog number to documentation cross-reference.
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Troubleshooting Features of Programming Software

Detailed information about the following items are found in GFK-0467, Series 90-30/20/Micro

PLC CPU Instruction Set Reference Manual, and GFK-0466, Series 90-30/20/Micro Programming

Software User’s Manual.   

Ladder Screens

Contacts, connections, and coils displayed on the ladder screens that are ON (passing power or

energized) are displayed in enhance brightness, allowing the tracing of signals through the

program.  Addresses that refer to physical input (%I and %AI) and output signals (%Q and %AQ)

can be checked against module status lights, voltages, etc. to verify that the hardware is working

properly.

Configuration Screens

Normally, the following information is obtained from the system documentation.  However, if they

are not available, the configuration screens can be used to determine:

•  If the software configuration matches the actual hardware.    Sometimes, while

troubleshooting, a module is installed in an incorrect slot by mistake.  This will create a fault in

one of the two fault tables.  The correct configuration can be determined from the

Configuration Screens.

•  The memory addresses that a particular module is using.

Fault Tables

There are two fault tables, the “PLC Fault Table,” and the “I/O Fault Table.”  The fault tables can

be viewed using the PLC programming software.  These fault tables will not report such things as a

defective limit switch, but will identify system faults such as:

•  Loss of or Missing Modules, System Configuration Mismatch.

•  CPU hardware failure, Low Battery

•  PLC Software Failure, Program Checksum Failure, No User Program, PLC Store Failures.

System Status References

These discrete references (%S, %SA, %SB, and %SC) can be viewed in the System Reference

(Status) Table, or on-screen if used in the ladder program, for determining the status of various

conditions and faults.  For example, the %SC0009 bit turns on if a fault is logged in either fault

table. Another example is that bit %SA0011 will turn on if the CPU memory backup battery is low.

The Series 90-30 PLC CPU Instruction Set Reference Manual, GFK-0467, includes a “System

Status Reference Table.”
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Reference Tables

There are two types of reference tables, standard and mixed.  These tables show groups of memory

addresses and their status.  For discrete addresses, the status of these will be shown as either logic 1

or logic 0.  For analog and register addresses, values will be displayed.  Standard tables display

only one type of memory address, such as all of the %I bits.  Mixed reference tables are created by

the user, who selects what addresses to display in the tables.  These mixed tables can contain

discrete, analog, and register references all in one table.  This makes them useful for gathering

numerous related addresses on one screen where they can all be viewed or monitored at the same

time. This saves time compared with searching or scrolling through the ladder logic screens to find

these addresses.

Override feature

This feature must be used with caution to ensure the safety of personnel and equipment.

Normally, the machine should not be cycling, and all conditions should be such that the

output device can be turned on without any harm being done.  This method can be used to

check an output circuit from the ladder screen all the way to the device being controlled.  For

example, when overriding and toggling a %Q output to an ON state, the relay, solenoid, or other

device being controlled should turn on or pick up.  If it does not, the status light on the output

module could be checked, then voltage checks could be made at the module terminal board, the

system terminal strip, the machinery terminal strip, the solenoid or relay connections, etc. until the

source of the fault is found.

Sequential Event Recorder (SER), DOIO functional instruction

These can be set up to capture the status of specified discrete addresses upon receiving a trigger

signal.  They may be used to monitor and capture data about certain portions of the program, even

when unattended.  They can be useful for locating the cause of an intermittent problem.  For

example, a contact in a string of contacts that maintain power to a coil may, from time to time,

momentarily open and interrupt normal operation.  However, when maintenance personnel attempt

to locate the problem, all of these contacts may test OK.  By using the SER or DOIO instruction,

the status of all of these contacts can be captured within milliseconds of the time the fault occurs,

and the contact that opened will show a status of logic 0 at the moment of capture.
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Replacing Modules

Modules do not contain configuration switches.  The slot in each baseplate (rack) is configured

(using the configuration software) to hold a particular module type (catalog number).   This

configuration information is stored in CPU memory.  Therefore, when replacing a module, you do

not have to make any hardware settings on the module itself.  You do, however, have to ensure that

you install the correct module type in a particular slot.

Be aware that some “intelligent” modules, such as the CPU, PCM, APM, or DSM302, may contain

application programs that will need to be reloaded after the module is replaced.  For such modules,

make sure that up-to-date copies of the application programs are maintained in case they have to be

restored later.

For I/O modules with terminal boards, you do not have to rewire a new terminal board in order to

replace the module.  If the old terminal board is not defective, it can be removed from the old

module and reinstalled on the new module without removing any of the wiring.  Procedures for

removing and installing modules and terminal boards are found in Chapter 2.

Series 90-30 Product Repair

The Series 90-30 products are, for the most part, not considered to be field-repairable.  The one

major exception are the few modules that have replaceable fuses.  The next section, “Module Fuse

List,” identifies these modules and their applicable fuses.

GE Fanuc offers a repair/product warranty service through your local distributor.  Contact your

distributor for details.
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Module Fuse List

Warning

Replace fuse only with the correct size and type.  Using an incorrect fuse can

result in harm to personnel, damage to equipment, or both.

Table 13-1.  Fuse List for Series 90-30 Modules

Module

Catalog

Number

Module Type

Current

Rating

Quantity on

Module

GE Fanuc Fuse

Part Number

Third Party Sources

and Part Numbers

IC693CPU364 CPU Module with
embedded Ethernet
interface

1A 1 44A725214-001 Littlefuse – R454 001

IC693DVM300 Digital Valve Driver 1A
2A

1
4

N/A
N/A

Bussman – GDB-1A
Littlefuse – 239002

IC693MDL310 120 VAC, 0.5A 3A 2 44A724627-111 (1) Bussman – GMC-3
Littlefuse – 239003

IC693MDL330 120/240 VAC, 1A 5A 2 44A724627-114 (1) Bussman – GDC-5
Bussman S506-5

IC693MDL340 120 VAC, 0.5A 3A 2 44A724627-111 (1) Bussman – GMC-3
Littlefuse –  239003

IC693MDL390 120/240 VAC, 2A 3A 5 44A724627-111 (1) Bussman – GMC-3
Littlefuse –  239003

IC693MDL730 12/24 VDC Positive
   Logic,  2A

5A 2 259A9578P16 (1) Bussman – AGC-5
Littlefuse – 312005

IC693MDL731 12/24 VDC Negative
   Logic, 2A

5A 2 259A9578P16 (1) Bussman, AGC-5
Littlefuse – 312005

IC693PWR321
          and
IC693PWR330

120/240 VAC or 125 VDC
Input, 30 Watt Power
Supply

  2A 1 44A724627-109 (2) Bussman – 215-002
   (GDC-2 or GMC-2)

Littlefuse – 239-002

IC693PWR322 24/48 VDC Input,
30 Watt Power Supply

5A 1 44A724627-114 (2) Bussman – MDL-5
Littlefuse – 313005

IC693PWR328 48 VDC Input
30 Watt Power Supply

5A 1 44A724627-114 (2) Bussman – MDL-5
Littlefuse – 313005

IC693PWR331 24 VDC Input,
30 Watt Power Supply

5A 1 44A724627-114 (2) Bussman – MDL-5
Littlefuse – 313005

IC693TCM302 Temperature Control
Module

2A 1 N/A Littlefuse – 273002

(1)  Mounted in clip.  Accessible by removing circuit board from module housing.
(2)  Line fuse.  Mounted in clip – accessible by removing module front.
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Spare/Replacement Parts

Two kits (IC693ACC319 and IC693ACC320) provide mechanical spare parts for Series 90-30

modules.  One covers I/O CPU, PCM, and other  modules;  the other is for power supply modules.

These kits provide parts such as module levers, front covers, cases, etc.  The following table

describes the contents of each kit.

Table 13-2.  Spare/Replacement Parts

Spare Parts Contents

IC693ACC319:

Spare parts kit for I/O, CPU,
and PCM modules

(qty. 10) I/O, CPU, PCM case lever
(qty. 10) Spring pins cap
(qty. 2) PCM module front cover
(qty. 2) PCM lens cap
(qty. 2) CPU module case

IC693ACC320:

Spare parts kit for power
supplies

(qty. 2) Power supply lever
(qty. 2) Spring pin for power supply lever
(qty. 2) Spring for power supply lever
(qty. 2) Power supply lens cap
(qty. 2) Power supply terminal cover

IC693ACC301 (see Note)

Memory Backup Battery
(qty. 2) Memory backup battery for CPU and PCM modules

Fuses See “Fuse List For Series 90-30 Modules“ table in this chapter.

Modules You may wish to maintain spare PLC modules.  Many systems
have more than one of a particular catalog number, such as
power supplies (each rack has one) and I/O modules.   In these
cases, one of each type would serve as backups for several
modules.

IC693ACC311

Removable Module Terminal
Board

(qty. 6) Removable terminal boards used on many I/O
modules and some Option modules.

44A736756-G01

CPU (CPU350 – 364) Key Kit
Kit contains three sets (6 keys).  Same key fits all applicable
CPUs.

Note:  The IC693ACC301 batteries have a shelf life of 5 years (see Chapter 6 for instructions on how to read battery

date codes).  Periodically, outdated batteries should be removed from stock and disposed of according to the battery

manufacturer’s recommendations.
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Preventive Maintenance Suggestions

Series 90-30 PLC Preventive Maintenance

Item

No.

Description Recommendation

1 Safety ground and
electrical system

Check frequently to ensure that safety ground connections are secure and
that electrical cables and conduits are secure and in good condition.

2 CPU Memory backup
battery

Replace annually or as appropriate for your application.*  Check Chapter
5 for instructions on how to avoid loss of memory contents when
replacing battery.

3 Option Module
backup battery

Replace annually.  Check user’s manual for additional instructions.
Check Chapter 5 for instructions on how to avoid loss of memory
contents when replacing battery.

4 Ventilation If using ventilation fan in enclosure, check for proper operation.  Keep
fingers and tools away from moving fans.  Clean or replace ventilation
air filter, if using one, at least monthly.

5 Mechanical tightness With power OFF, check that connectors and modules are seated securely
in their sockets and that wire connections are secure.  For low vibration
installations, perform annually.  For high vibration installations, check at
least quarterly.

6 Enclosure Check annually.  With power OFF, remove manuals, prints, or other
loose material that could cause shorts or ventilation blockage, or that are
flammable, from inside of enclosure.  Gently vacuum dust and dirt that
has collected on components.  Use vacuum cleaner, not compressed air,
for this task.

7 Program backup Do this initially after creating any application programs, such as the
ladder logic program, motion programs, etc.  Then, any time a change is
made to a program, make at least one (several is better) new backup
copy.  Keep old copies (clearly marked) for a reasonable period of time
in case you need to go back to the old design.

Document each backup copy as to what equipment it is for, date it was
created or modified, version number (if any), and author’s name.

Keep master backup copies in a safe place.  Make working copies
available to those responsible for maintaining the equipment.

*See “Factors Affecting Battery Life” in Chapter 5.
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Getting Additional Help and Information

There are several ways to get additional help and information:

GE Fanuc Web Site

There is a large amount of information on the Technical Support section of the GE Fanuc Web site.

Sections such as Technical Documentation, Application Notes, Revision Histories, Frequently

Asked Questions, and Field Service Bulletins may have the exact information you need.  You can

access this site at:

http://www.gefanuc.com/support/

Fax Link System

This system lets you choose technical help documents to be sent to you on your Fax machine.  To

use this system follow these steps:

•  Call Fax Link at (804) 978-5824 on a touch tone type phone (rotary dial phones will not work

for this application).

•  Follow the instructions to have a master list (called “Document 1”) of Fax Link documents

Faxed to you.  A master Fax Link list is also available on the GE Fanuc Web site in the

Technical Support section (see the “GE Fanuc Web Site” section above).

•  Select desired document(s) from the master list, then call Fax Link and specify the document

number(s) you want to be Faxed to you.  Up to three documents can be ordered per call.

GE Fanuc Telephone Numbers

If you need to speak with a GE Fanuc technical help person, use the applicable telephone number

from the following list.

Location Telephone Number

North America, Canada, Mexico (Technical Support Hotline) Toll Free:      800 GE Fanuc
Direct Dial:  804 978-6036

Latin America (for Mexico, see above) Direct Dial:  804 978-6036

France, Germany, Luxembourg, Switzerland, and United Kingdom Toll Free:      00800 433 268 23

Italy Toll Free:      16 77 80 596

Other European Countries                      +352 727 979 309

Asia / Pacific – Singapore                      65 566 4918

India                      91 80 552 0107
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Serial Ports and Cables

This appendix describes the serial port, converter, and cables used to connect Series 90 PLCs for

Series 90 Protocol (SNP).  This information is  included for reference and for those users who have

applications that require cable lengths different than the factory-supplied cables.

This appendix contains the following information:

 Communications Interface

 Cable and Connector Specifications

 Serial Port Configuration

 RS-232/RS-485 Converter  (Catalog No. IC690ACC900)

 Serial Cable Diagrams

 Point-to-Point Connection

 Multidrop Connection

RS-422 Interface

The Series 90 PLC family of products are compatible with EIA RS-422 specifications.  RS-422

drivers and receivers are utilized to accomplish communications between several system

components using multiple driver/receiver combinations on a single cable with five twisted pairs.

The cable length between master and any slave cannot exceed 4,000 ( ,2 9 meters) feet.

A multi-drop system of eight drivers and receivers can be configured.  The maximum common

mode voltage between each additional drop is the RS-422 standard of +7 Volts to -7 Volts.  The

driver output must be capable of 2 V minimum into 00 ohms.  The driver output impedance must

be at least 20 K ohms in the high impedance state.  The receiver input resistance is 2 K ohms or

greater.  Receiver sensitivity is 200 millivolt.

Caution

Care must be taken that common mode voltage specifications are met.

Common mode conditions that exceed those specified will result in errors in

transmission and/or damage to Series 90 PLC components.  When the

common mode voltage specification is exceeded, a port isolator such as the

IC690ACC903 must be used.  See Appendix E for details on this port

isolator.

A
Appendix
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Cable and Connector Specifications

The cable assembly presents one of the most common causes of communication failure.  For best

performance construct the cable assemblies according to the  recommended connector parts and

specifications.

Table A-1.  Connector/Cable Specifications

Item Description

Series 90 PLC:  Serial (RS-422) port with metric hardware

Connector:  5-pin male, D-Subminiature Type, Cannon DA 5S (solder pot) Hood:  AMP
207470-  connector shell
Hardware Kit:  AMP 20787 -  Kit includes 2 metric screws  and 2 screw clips

Workmaster II:  Serial (RS-232) port with standard RS-232 connector

Mating
Connectors:

Connector:  25-pin female, D-Subminiature Type, Cannon DB25S (solder pot) with
DB 0963-3 hood or equivalent (standard RS-232 connector)

Workmaster:  Serial (RS-232) port with standard RS-232 connector

Connector:  9-pin female, D-Subminiature Type, Cannon DE9S (solder pot) with DE 0963-
hood or equivalent (standard RS-232 connector)

IBM-AT/XT:  Serial (RS-232) port with standard RS-232  connector

Connector:  9-pin female, D-Subminiature Type, Cannon DE9S (solder pot) with DE 0963-3
hood or equivalent (standard RS-232 connector)

RS-232/RS-485 Converter:  one 5-pin male, and one 25-pin male
connector

5-pin male connector requires metric hardware (same connector, hood, and hardware as for
Series 90 PLC listed above)

25-pin male D-Subminiature Type, Cannon DA25S (solder pot) with DB 0963-3 hood or
equivalent (standard RS-232 connector)

Computer grade, 24 AWG (.22 mm2), minimum with overall shield

Catalog Numbers:  Belden 9505, Belden 9306, Belden 9832

Cable: These cables provide acceptable operation for data rates up to 9.2 Kbps
as follows:
RS-232:  50 feet ( 5 meters) maximum cable length
RS-422/RS-422: 4000 feet ( 200 meters) maximum length.  Must not

exceed the maximum RS-422 Common Mode specifi-
cation of +7V to -7V.  Isolation at the remote end may
be used to reduce or eliminate Common Mode voltages.

For distances under 50 feet ( 5 meters), almost any twisted pair or shielded twisted pair cable
will work, as long as the wire pairs are connected correctly.

When using RS-422/RS-422, the twisted pairs should be matched so that both transmit signals
make up one twisted pair and both receive signals make up the other twisted pair.  If this is
ignored, cross-task resulting from the mismatching will affect the performance of the
communications system.

When routing communication cables outdoors, transient suppression devices can be used to
reduce the possibility of damage due to lightning or static discharge.

Care should be exercised that all connected devices are grounded to a common point.

Failure to do so could result in damage to the equipment.
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Series 90 PLC Serial Port

The Series 90 PLC serial port is compatible with RS-422.  An RS-232 to RS-422 converter is

required to interface to systems that provide RS-232 compatible interfaces.  The Series 90 PLC

RS-422 serial port provides the physical connection for SNP communication.  This port is a 5-pin

D-type female connector located as follows:

 Series 90-70 PLC and Series 90-20 - CPU Module

 Series 90-30 PLC - Power Supply

Figure A-  shows the serial port orientation and connector layout for the Series 90 PLC types.

(The orientation of the connector on the Series 90-20 CPU is rotated 90 degrees from the Series

90-30 connector with pin  to the upper right.)  Table A-2 shows the pin numbering and signal

assignment applicable to both PLCs.

SERIES 90-70 PLC

15 8
9

8
15

SERIES 90-30 PLC

PIN
1

9
PIN

1

SERIES 90 PLC CONNECTORS
USE METRIC HARDWARE.

(SEE CONNECTOR SPECIFICATIONS)

NOTE

Figure A-1.  Series 90 PLC, RS-422 Serial Port Connector Configuration
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Table A-2.  Series 90 PLC, RS-422 Serial Port Pin-out

Pin Number Signal Name Description

2
3
4

Shield

ATCH  *

No Connection
No Connection
Hand-Held Programmer attach signal

5
6
7
8

+5V  *
RTS (A)
Signal Ground
CTS (B’)

+5V Power for: HHP and RS-232/485 Converter
Request To Send
Signal Ground, OV
Clear To Send

9
0

2

RT  *
RD (A’)
RD (B’)
SD (A)

Terminating Resistor for RD  **
Receive Data
Receive Data
Send Data

3
4
5

SD (B)
RTS (B)
CTS (A’)

Send Data
Request To Send
Clear To Send

* Signals available at the Connector but are not included in the RS-422 specification.

SD (Send Data) and RD (Receive Data) are the same as TXD and RXD (used in the Series Six

PLC).

(A) and (B) are the same as - and +.  A and B denote outputs, and A’ and B’ denote inputs.

** Termination resistance for the Receive Data (RD) signal needs to be connected only on units at the

end of the lines.  This termination is made on the Series 90 PLC products by connecting a jumper

between pins 9 and 0 inside the 5-pin D-shell with the following exception

For Series 90-70 PLCs with Catalog Numbers IC697CPU73 J, and IC697CPU77 G and earlier the

termination for RD at the PLC is implemented by a jumper between pins 9 and .

Workmaster Serial Port

The Workmaster II industrial computer, RS-232 serial port is a 25-pin D-type male connector, and

the early model Workmaster is a 9-pin male  connector.

Figure A-2 shows the serial port connector layout for both computers.  Table A-3 shows the pin

numbering and  signal assignment for both connector types.

a44522

13
25 9

WORKMASTER
(EARLY MODEL)

PIN
1

12

5

6

PIN
1

WORKMASTER II

Figure A-2.  Workmaster RS-232 Serial Port Connector Configuration
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Table A-3.  Workmaster RS-232 Serial Port Pins-out

Workmaster II (25-pin connector) Workmaster (9-pin connector)

Pin No. Signal Description Pin No. Signal Description

NC NC

2 TD Transmit Data 2 TD Transmit Data

3 RD Receive Data 3 RD Receive Data

4 RTS Request to Send 4 RTS Request to Send

5 CTS Clear to Send 5 CTS Clear to Send

6 NC 6 NC

7 GND Signal Ground 7 GND Signal Ground, 0V

8 DCD Data Carrier Detect 8 DCD Data Carrier Detect

9, 0 NC 9 DTR Data Terminal Ready

Tied to line 20 NC = Not Connected

2– 9 NC

20 DTR Data Terminal Ready

2 NC

22 Ring Indicate

23–25 NC

For more information about the Workmaster industrial computer serial port refer to the following

manuals:

GFK-0401 Workmaster II PLC Programming Unit Guide to Operation

GEK-25373 Workmaster Programmable Control Information Center Guide to Operation

IBM-AT/XT Serial Port

The IBM-AT, IBM-XT or compatible computer’s RS-232 serial port is a 9-pin D-type male

connector as shown in the figure below.

9

PIN
1

5

6

a44523

IBM-AT/XT

Figure A-3.  IBM-AT/XT Serial Port
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Table A-4.  IBM-AT/XT Serial Port Pins-out

IB

M-

AT

Pin

No.

Signal Description

IBM-XT

Pin No. Signal Description

DCD Data Carrier Detect NC

2 RD Receive Data 2 TD Transmit Data

3 TD Transmit Data 3 RD Receive Data

4 DTR Data Terminal Ready 4 RTS Request to Send

5 GND Signal Ground 5 CTS Clear to Send

6 NC 6 NC

7 RTS Request to Send 7 GND Signal Ground

8 CTS Clear to Send 8 DCD Data Carrier Detect

9 NC 9 DTR Data Terminal Ready

NC = Not Connected
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RS-232/RS-485 Converter

IC690ACC901 Miniconverter Kit

This kit consists of an RS-422 to RS-232 miniconverter, a 6 foot (2 meter) serial cable, and a 9-pin

to 25-pin serial port converter plug.  This miniconverter is documented in Appendix D.  This

miniconverter has replaced the older, larger, obsolete IC690ACC900 converter.

IC690ACC900 Obsolete Converter

The obsolete RS-232/RS-485 Converter (IC690ACC900) converts from RS-232 to RS-422/RS-485

communications.  The converter has one 5-pin female  D-type port, and one 25-pin female D-type

port.

This converter is no longer available.  Please substitute the IC690ACC90  miniconverter.

Information about this converter is included in this manual for reference and troubleshooting

purposes.

For detailed information on the converter, refer to Appendix D.  Examples of serial cable diagrams,

which include the converter, are provided in the remainder of this appendix..
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Serial Cable Diagrams

This section describes only a few of the many and various Point-to-Point, and Multidrop serial port

connections for Series 90 PLCs.

In the point-to-point configuration only two devices can be connected to the same communication

line.  The communication line can be directly connected using RS-232 (50 feet, 5 meters

maximum) or RS-485 (4000 feet, 200 meters maximum).  Modems can be used for longer

distances.

Note

The cable connector for the Series 90-70 and Series 90-30 PLCs serial port must
be a right angle connector in order for the hinged door on the module to close
properly.  Refer to Table A-  Connector/Cable Specification.

RS-232 Point-to-Point Connections

The next three figures illustrate typical RS-232 point-to-point connection to Series 90 PLCs.
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1

 
SD ( A )
SD ( B )
RD ( A' )
RD ( B ' )
RD
RTS ( B )
RTS ( A )
CTS ( A' )
CTS ( B' )
+5V
0V
SHLD

DCD ( B )
DCD ( A )

RD ( B' )
RD ( A' )
SD ( B )
SD ( A )

     RT 
CTS ( B' )
CTS ( A' )
RTS ( A )
RTS ( B )

+5V 
0V

SHLD

POWER SOURCE FOR POINT-TO-POINT CONNECTION 10 FEET (3 METERS) ONLY. CONVERTER POWER SOURCE BEYOND 10 FEET (3 METERS) AND FOR MULTIDROP
 CONNECTION MUST BE EXTERNAL SOURCE.

*
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RS-422
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PAIRS

*
*

* *

TERMINATION RESISTANCE FOR THE RECEIVE DATA (RD) SIGNAL NEEDS TO BE CONNECTED ONLY ON UNITS AT THE END OF THE LINES. THIS TERMINATION IS MADE ON
 THE SERIES 90 PLC PRODUCTS BY CONNECTING A JUMPER BETWEEN PIN 9 AND PIN 10 INSIDE THE 15-PIN D-SHELL WITH THE FOLLOWING EXCEPTION.  FOR SERIES
 90-70 PLCs, CATALOG NUMBERS IC697CPU731 AND IC697CPU771, THE TERMINATION FOR RD AT THE PLC IS IMPLEMENTED BY A JUMPER BETWEEN PIN 9 AND PIN 11. 
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DCD ( A )
DCD ( B )
RD ( A' )
RD ( B' )
SD ( A )
SD ( B )

RT
CTS ( A' )
CTS ( B' )
RTS ( A ) 
RTS ( B )

+5V
0V

SHLD
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* *

TERMINATION RESISTANCE FOR THE RECEIVE DATA (RD) SIGNAL NEEDS TO BE CONNECTED ONLY ON UNITS AT THE END OF THE LINES. THIS TERMINATION IS MADE ON THE
SERIES 90 PLC PRODUCTS BY CONNECTING A JUMPER BETWEEN PIN 9 AND PIN 10 INSIDE THE 15-PIN D-SHELL WITH THE FOLLOWING EXCEPTION.  FOR SERIES 90-70 PLCs,
CATALOG NUMBERS IC697CPU731 AND IC697CPU771, THE TERMINATION FOR RD AT THE PLC IS IMPLEMENTED BY A JUMPER BETWEEN PIN 9 AND PIN 11. 

Figure A-4.  IBM-AT (compatibles) Personal Computer to Series 90 PLCs

* *
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POWER SOURCE FOR POINT-TO-POINT CONNECTION 10 FEET (3 METERS) ONLY. CONVERTER POWER SOURCE BEYOND 10 FEET (3 METERS) AND FOR MULTIDROP
 CONNECTION MUST BE EXTERNAL SOURCE.
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9-PIN
MALE

25-PIN
MALE

RS-232
PORT

WORKMASTER

IBM-XT
OR

TERMINATION RESISTANCE FOR THE RECEIVE DATA (RD) SIGNAL NEEDS TO BE CONNECTED ONLY ON UNITS AT THE END OF THE LINES. THIS TERMINATION IS MADE ON
 THE SERIES 90 PLC PRODUCTS BY CONNECTING A JUMPER BETWEEN PIN 9 AND PIN 10 INSIDE THE 15-PIN D-SHELL WITH THE FOLLOWING EXCEPTION.  FOR SERIES 90-70
 PLCs, CATALOG NUMBERS IC697CPU731 AND IC697CPU771, THE TERMINATION FOR RD AT THE PLC IS IMPLEMENTED BY A JUMPER BETWEEN PIN 9 AND PIN 11. 

Figure A-5.  Workmaster or IBM-XT (compatibles) Personal Computer to Series 90 PLCs
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RS-422 Point-to-Point Connection

If your host device is equipped with a RS-422 card you can connect directly to Series 90 PLCs as

illustrated in Figure A-6.

TERMINATION RESISTANCE FOR THE RECEIVE DATA (RD) SIGNAL NEEDS TO
CONNECTED ONLY ON UNITS AT THE END OF THE LINES.  THIS TERMINATION IS
ON THE SERIES 90 PLC PRODUCTS BY CONNECTING A JUMPER BETWEEN PIN 9
PIN 10 INSIDE THE 15-PIN D-SHELL WITH THE FOLLOWING EXCEPTION.  FOR
90-70 PLCs, CATALOG  NUMBERS  IC697CPU731 AND IC697CPU771, THE

O

FOR RD AT THE PLC IS IMPLEMENTED BY A JUMPER BETWEEN PIN 9 AND PIN

*

SHIELDED TWISTED PAIRSPIN PIN

PLC

UP TO A MAXIMUM OF 50 FEET (15.2 METERS)
(WITHOUT ISOLATION)

HOST
COMPUTER

12
13
10
11

9
6

14
8

15
3
2
7
1

SD ( A )
SD ( B )
RD ( A' )
RD ( B ' )
RD
RTS ( A )
RTS ( B )
CTS ( B' )
CTS ( A' )
GND
SHLD

*

RD (A')

RD (B')

SD (A)

SD (B)

CTS (A')

CTS (B')

RTS (B')

RTS (A)

GND

SHLD

Figure A-6.  Typical RS-422, Host to PLC Connection, with Handshaking

Multidrop Connections

In the multidrop configuration, the host device is configured as the master and one or more PLCs

are configured as slaves.  This method can be used when the maximum distance between the master

and any slave does not exceed 4000 feet ( 200 meters).  This figure assumes good quality cables

and a moderately noisy environment.  A maximum of 8 slaves can be connected using RS-422 in a

daisy chain or multidrop configuration.  The RS-422 line must include handshaking and use wire

type as specified in the “Cable and Connector Specifications” section.

The following illustrations shows wiring diagrams and requirements for connecting a

Workmaster II or IBM-PS/2, Workmaster, IBM-AT/XT or compatible computer to Series 90 PLCs

in an 8-wire multidrop, serial data configuration.
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A 

  DCD ( A )
  DCD ( B )
  RD ( A' )
  RD ( B' )
  SD ( A )

SD ( B )
RT

CTS ( A' )
CTS ( B' )
RTS ( A )
RTS ( B )

+5V
0V

SHLD

RS-232/RS-422
CONVERTER

(IC690ACC900)

2
3

10
11
12
13

9
15

8
6

14
5
7
1

POWER
SOURCE

FOR
CONVERTER

SD ( A )
SD ( B )
RD ( A' )
RD ( B' )
RD
RTS ( A )
RTS ( B )
CTS ( A' )
CTS ( B' )
+5V
0V
SHLD

ALSO IT IS RECOMMENDED TO MAKE ANY NECESSARY CONNECTIONS
INSIDE THE CABLE CONNECTOR TO BE MOUNTED ON THE PLC.   IT IS
NOT RECOMMENDED TO USE TERMINAL STRIPS TO  OTHER TYPES OF
CONNECTORS ALONG THE LENGTH OF THE TRANSMISSION LINE.

NOTE

WHEN WIRING RS-422 /485 MULTIDROP CABLES REFLECTIONS ON THE
TRANSMISSION LINE CAN BE REDUCED BY CONFIGURING THE CABLE IN A
DAISY

CHAIN FASHION AS SHOWN BELOW.

CONVERTERMASTER SLAVE STATION LAST STATION

GROUND POTENTIAL:  MULTIPLE UNITS, NOT CONNECTED TO THE SAME POWER SOURCE, MUST HAVE COMMON GROUND POTENTIALS OR GROUND ISOLATION FOR PROPER
OPERATION  OF THIS SYSTEM.

TERMINATION RESISTANCE FOR THE RECEIVE DATA (RD) SIGNAL NEEDS TO BE CONNECTED ONLY ON UNITS AT THE END OF THE LINES. THIS TERMINATION IS MADE

ON THE SERIES 90 PLC PRODUCTS BY CONNECTING A JUMPER BETWEEN PIN 9 AND PIN 10 INSIDE THE 15-PIN D-SHELL WITH THE FOLLOWING EXCEPTION.  FOR SERIES

90-70 PLCs, CATALOG NUMBERS IC697CPU731 AND IC697CPU771, THE TERMINATION FOR RD AT THE PLC IS IMPLEMENTED BY A JUMPER BETWEEN PIN 9 AND PIN 11.

25- PIN
MALE

25- PIN
FEMALE

2
3
4
5
8

20
7

PIN

TD
RD

RTS
CTS
DCD
DTR
GND

RS-232
PORT

WORKMASTER

15-PIN
FEMALE
RS-422
PORT

25-PIN
FEMALE
RS-232
PORT

IC690CBL705 OR EQUIVALENT
RS-232 SHIELDED PAIRS

PLC 15-PIN CONNECTOR

SERIES 90-30 LOCATED

ON POWER SUPPLY
SERIES 90-70 LOCATED

ON THE CPU BOARD

5V

0V

PIN

SERIES
90-70
CPU

RS-422
PORT

15- PIN
MALE

15- PIN
FEMALE

SLAVE
STATION

*

RD
TD
CTS
DTR
DCD
GND
SHLD

3
2
5

20
8
7
1

PIN

25- PIN
MALE

15- PIN
MALE

PIN

2
3

12
13
10
11

9
6

14
15

8
5
7
1

RS-422
MAKE CONNECTIONS

INSIDE D-CONNECTORS

TO OTHER PLC's

PIN

SERIES
90-30

PS
RS-422
PORT

LAST
STATION

*

SD ( A )
SD ( B )
RD ( A' )
RD ( B' )
RD
RTS ( A )
RTS ( B )
CTS ( A' )
CTS ( B' )
+5V
0V
SHLD

*

2
3

12
13
10
11

9
6

14
15

8
5
7
1

15- PIN
MALE

15- PIN
FEMALE

Figure A-7.  Workmaster II/Series 90 PLC Multidrop Connection

Note

The cable connector for the Series 90-70 serial port must be a right angle
connector in order for the hinged door on the module to close properly.  Refer to
Table A- , “Connector/Cable Specification.”
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A  

LAST
STATION

SD ( A )
SD ( B )
RD ( A' )
RD ( B' )
RD
RTS ( A )
RTS ( B )
CTS ( A' )
CTS ( B' )
+5V
0V
SHLD

SLAVE
STATION

15- PIN
FEMALE

SD ( A )
SD ( B )
RD ( A' )
RD ( B' )
RD
RTS ( A )
RTS ( B )
CTS ( A' )
CTS ( B' )
+5V
0V
SHLD

RD
TD
CTS
DTR
DCD
GND
SHLD

2
3

12
13
10
11

9
6

14
15

8
5
7
1

WHEN WIRING RS-422 /485 MULTIDROP CABLES REFLECTIONS ON THE
TRANSMISSION LINE CAN BE REDUCED BY CONFIGURING THE CABLE
IN A DAISY

MASTER

ALSO IT IS RECOMMENDED TO MAKE ANY NECESSARY CONNECTIONS
INSIDE THE CABLE CONNECTOR TO BE MOUNTED ON THE PLC.  IT IS
NOT RECOMMENDED TO USE TERMINAL STRIPS TO  OTHER TYPES OF
CONNECTORS ALONG THE LENGTH OF THE TRANSMISSION LINE.

NOTE

CHAIN FASHION AS SHOWN BE
LOW.

CONVERTER SLAVE STATION LAST STATION

GROUND POTENTIAL:  MULTIPLE UNITS, NOT CONNECTED TO THE SAME POWER SOURCE, MUST HAVE COMMON GROUND POTENTIALS OR GROUND ISOLATION FOR PROPER
OPERATION  OF THIS SYSTEM.

TERMINATION RESISTANCE FOR THE RECEIVE DATA (RD) SIGNAL NEEDS TO BE CONNECTED ONLY ON UNITS AT THE END OF THE LINES. THIS TERMINATION IS MADE ON THE
SERIES 90 PLC PRODUCTS BY CONNECTING A JUMPER BETWEEN PIN 9 AND PIN 10 INSIDE THE 15-PIN D-SHELL WITH THE FOLLOWING EXCEPTION.  FOR SERIES 90-70 PLCs,
CATALOG NUMBERS IC697CPU731 AND IC697CPU771, THE TERMINATION FOR RD AT THE PLC IS IMPLEMENTED BY A JUMPER BETWEEN PIN 9 AND PIN 11.

15-PIN
FEMALE
RS-422
PORT

25-PIN
FEMALE
RS-232
PORT

IC690CBL701 OR EQUIVALENT
RS-232 SHIELDED PAIRS

POWER
SOURCE

FOR
CONVERTER

5V

0V

PIN

SERIES
90-70
CPU

RS-422
PORT

15- PIN
MALE

*

*

RS-232/RS-422
CONVERTER

(IC690ACC900)

3
2
5

20
8
7
1

PIN

25- PIN
MALE

15- PIN
MALE

PIN

DCD ( A )
DCD ( B )
RD ( A' )
RD ( B' )
SD ( A )
SD ( B )

RT
CTS ( A' )
CTS ( B' )
RTS ( A )
RTS ( B )

+5V
0V

SHLD

2
3

10
11
12
13
9

15
8
6

14
5
7
1

RS-422
MAKE CONNECTIONS

INSIDE D-CONNECTORS

*

PIN

SERIES
90-30

PS
RS-422
PORT

15- PIN
MALE

15- PIN
FEMALE

2
3

12
13
10
11

9
6

14
15

8
5
7
1

9- PIN
FEMALE

2
3
4
5
8
9
7

PIN

TD
RD

RTS
CTS
DCD
DTR
GND

RS-232
PORT

9- PIN
MALE

WORKMASTER

PLC 15-PIN CONNECTOR

SERIES 90-30 LOCATED

ON POWER SUPPLY
SERIES 90-70 LOCATED

ON THE CPU BOARD

TO OTHER PLC's

Figure A-8.  Workmaster/Series 90 PLC Multidrop Connection

LAST
STATION

SD ( A )
SD ( B )
RD ( A' )
RD ( B' )
RD
RTS ( A )
RTS ( B )
CTS ( A' )
CTS ( B' )
+5V
0V
SHLD

SLAVE
STATION

SD ( A )
SD ( B )
RD ( A' )
RD ( B' )
RD
RTS ( A )
RTS ( B )
CTS ( A' )
CTS ( B' )
+5V
0V
SHLD

WHEN WIRING RS-422 /485 MULTIDROP CABLES REFLECTIONS ON THE
TRANSMISSION LINE CAN BE REDUCED BY CONFIGURING THE CABLE
IN A DAISY

MASTER

ALSO IT IS RECOMMENDED TO MAKE ANY NECESSARY CONNECTIONS
INSIDE THE CABLE CONNECTOR TO BE MOUNTED ON THE PLC.  IT IS
NOT RECOMMENDED TO USE TERMINAL STRIPS TO  OTHER TYPES OF
CONNECTORS ALONG THE LENGTH OF THE TRANSMISSION LINE.

NOTE

CHAIN FASHION AS SHOWN BE
LOW.

CONVERTER SLAVE STATION LAST STATION

GROUND POTENTIAL:  MULTIPLE UNITS, NOT CONNECTED TO THE SAME POWER SOURCE, MUST HAVE COMMON GROUND POTENTIALS OR GROUND ISOLATION FOR PROPER
OPERATION  OF THIS SYSTEM.

TERMINATION RESISTANCE FOR THE RECEIVE DATA (RD) SIGNAL NEEDS TO BE CONNECTED ONLY ON UNITS AT THE END OF THE LINES. THIS TERMINATION IS MADE ON THE
SERIES 90 PLC PRODUCTS BY CONNECTING A JUMPER BETWEEN PIN 9 AND PIN 10 INSIDE THE 15-PIN D-SHELL WITH THE FOLLOWING EXCEPTION.  FOR SERIES 90-70 PLCs,
CATALOG NUMBERS IC697CPU731 AND IC697CPU771, THE TERMINATION FOR RD AT THE PLC IS IMPLEMENTED BY A JUMPER BETWEEN PIN 9 AND PIN 11.

15-PIN
FEMALE
RS-422
PORT

25-PIN
FEMALE
RS-232
PORT

IC690CBL702 OR EQUIVALENT
RS-232 SHIELDED PAIRS

POWER
SOURCE

FOR
CONVERTER

5V

0V

PIN

SERIES
90-70
CPU

RS-422
PORT

15- PIN
MALE

15- PIN
FEMALE

*

*

RS-232/RS-422
CONVERTER

(IC690ACC900)

RD
TD
CTS
DTR
DCD
GND
SHLD

PIN

25- PIN
MALE

15- PIN
MALE

PIN

DCD ( A )
DCD ( B )
RD ( A' )
RD ( B' )
SD ( A )
SD ( B )

RT
CTS ( A' )
CTS ( B' )
RTS ( A )
RTS ( B )

+5V
0V

SHLD

2
3

10
11
12
13

9
15

8
6

14
5
7
1

2
3

12
13
10
11
9
6

14
15
8
5
7
1

RS-422
MAKE CONNECTIONS

INSIDE D-CONNECTORS

*

PIN

SERIES
90-30

PS
RS-422
PORT

15- PIN
MALE

15- PIN
FEMALE

2
3

12
13
10
11
9
6

14
15
8
5
7
1

9- PIN
FEMALE

PIN

TD
RD

RTS
CTS
DCD
DTR
GND

RS-232
PORT

9- PIN
MALE

PLC 15-PIN CONNECTOR

SERIES 90-30 LOCATED

ON POWER SUPPLY
SERIES 90-70 LOCATED

ON THE CPU BOARD

TO OTHER PLC's

IBM-AT

(COMPATIBLE)

2
3
7
8
1
4
5

2
3
5

20
8
7
1

Figure A-9.  IBM-AT/Series 90 PLC Multidrop Connection
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A 

15- PIN
FEMALE

LAST
STATION

SD ( A )
SD ( B )
RD ( A' )
RD ( B' )
RD
RTS ( A )
RTS ( B )
CTS ( A' )
CTS ( B' )
+5V
0V
SHLD

SLAVE
STATION

SD ( A )
SD ( B )
RD ( A' )
RD ( B' )
RD
RTS ( A )
RTS ( B )
CTS ( A' )
CTS ( B' )
+5V
0V
SHLD

WHEN WIRING RS-422 /485 MULTIDROP CABLES REFLECTIONS ON THE
TRANSMISSION LINE CAN BE REDUCED BY CONFIGURING THE CABLE
IN A DAISY

MASTER

ALSO IT IS RECOMMENDED TO MAKE ANY NECESSARY CONNECTIONS
INSIDE THE CABLE CONNECTOR TO BE MOUNTED ON THE PLC.  IT IS
NOT RECOMMENDED TO USE TERMINAL STRIPS TO  OTHER TYPES OF
CONNECTORS ALONG THE LENGTH OF THE TRANSMISSION LINE.

NOTE

CHAIN FASHION AS SHOWN BE
LOW.

CONVERTER SLAVE STATION LAST STATION

GROUND POTENTIAL:  MULTIPLE UNITS, NOT CONNECTED TO THE SAME POWER SOURCE, MUST HAVE COMMON GROUND POTENTIALS OR GROUND ISOLATION FOR PROPER
OPERATION  OF THIS SYSTEM.

TERMINATION RESISTANCE FOR THE RECEIVE DATA (RD) SIGNAL NEEDS TO BE CONNECTED ONLY ON UNITS AT THE END OF THE LINES. THIS TERMINATION IS MADE ON THE
SERIES 90 PLC PRODUCTS BY CONNECTING A JUMPER BETWEEN PIN 9 AND PIN 10 INSIDE THE 15-PIN D-SHELL WITH THE FOLLOWING EXCEPTION.  FOR SERIES 90-70 PLCs,
CATALOG NUMBERS IC697CPU731 AND IC697CPU771, THE TERMINATION FOR RD AT THE PLC IS IMPLEMENTED BY A JUMPER BETWEEN PIN 9 AND PIN 11.

15-PIN
FEMALE
RS-422
PORT

25-PIN
FEMALE
RS-232
PORT

IC690CBL701 OR EQUIVALENT
RS-232 SHIELDED PAIRS

POWER
SOURCE

FOR
CONVERTER

5V

0V

PIN

SERIES
90-70
CPU

RS-422
PORT

15- PIN
MALE

15- PIN
FEMALE

*

*

RS-232/RS-422
CONVERTER

(IC690ACC900)

RD
TD
CTS
DTR
DCD
GND
SHLD

3
2
5

20
8
7
1

PIN

25- PIN
MALE

15- PIN
MALE

PIN

DCD ( A )
DCD ( B )
RD ( A' )
RD ( B' )
SD ( A )
SD ( B )

RT
CTS ( A' )
CTS ( B' )
RTS ( A )
RTS ( B )

+5V
0V

SHLD

2
3

10
11
12
13

9
15

8
6

14
5
7
1

2
3

12
13
10
11
9
6

14
15
8
5
7
1

RS-422
MAKE CONNECTIONS

INSIDE D-CONNECTORS

*

PIN

SERIES
90-30

PS
RS-422
PORT

15- PIN
MALE

2
3

12
13
10
11
9
6

14
15
8
5
7
1

9- PIN
FEMALE

2
3
4
5
8
9
7

PIN

TD
RD

RTS
CTS
DCD
DTR
GND

RS-232
PORT

9- PIN
MALE

PLC 15-PIN CONNECTOR

SERIES 90-30 LOCATED

ON POWER SUPPLY
SERIES 90-70 LOCATED

ON THE CPU BOARD

TO OTHER PLC's

IBM-XT

(COMPATIBLE)

Figure A-10.  IBM-XT/Series 90 PLC Multidrop Connection
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IC690ACC900 Converter

Note: This product is no longer available.  This appendix is for reference for those already using

this converter.  We recommend the IC690ACC901 as a replacement for most applications

(see Appendix D for details).

This appendix provides a detailed description of the RS-422/RS-485 to RS-232 Converter

(IC690ACC900) for the Series 90 Programmable Logic Controllers.

Features

 Provides the Series 90 PLCs with an interface to devices that use the RS-232 interface.

 Allows connection to programming computer without a Work Station Interface board.

 Easy cable connection to either a Series 90-70 PLC or a Series 90-30 PLC.

 No external power needed; operates from +5 volt DC power on the Series 90 PLC backplane.

 Convenient, light weight self-contained unit.

Functions

The RS-422/RS-485 to RS-232 Converter provides an RS-232 serial interface for the Series 90-70

and Series 90-30 PLCs, which have a built-in RS-422/RS-485  interface.  Specifically, it provides a

serial connection between a Series  90-30 or Series 90-70 PLC serial port and the serial port on the

programming  computer without the need for a Work Station Interface to be installed in the

computer.  The programming computer can be a Workmaster II computer, or IBM PS/2 or

compatible computer.

B
Appendix
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B  

Location in System

The RS-422/RS-485 to RS-232 converter is a free-standing device which requires two cables as the

connections between the PLC and the programmer.  Its location is limited only by the length of the

connecting cables as listed in the interface specifications.  The cable at the PLC  end that connects

to the RS-422/RS-485 connector on the converter can be up to 10 feet in length (without an

external source of +5 VDC) and up to 1000 feet (300m) in length with an external source of

+5VDC.  The cable from the RS-232 connector on the converter to the programming computer’s

serial port can be up to 50 feet (15m) in length.

REAR VIEWFRONT VIEW

GE Fanu c

CABLE ADAPTER
IC690ACC900A

MADE IN USA

Figure B-1.  Front and Rear View of Converter

Installation

Installation of the RS-422/RS-485 to RS-232 Converter consists of connecting two cables.  Select

the proper cables for your installation.  Prewired cables (see below) are available from GE Fanuc,

or if cables of different lengths are required by your  application, you can build your own cables.

Specifications for building these cables are provided later in this appendix.

You do not need to connect an external source of power to the converter  for a cable length of 10

feet, or less, since the necessary power connections of +5 VDC and signal ground are derived from

the PLCs  backplane bus through the cable which connects to the Series 90-30 or 90-70 PLC.

1. Select one of the three RS-232 compatible cables (10 feet in length) that  will connect the

programmer’s (or other serial device) RS-232 serial port to  the RS-232 port on the converter.

The catalog numbers of these cables are: IC690CBL701 (use with Workmaster industrial

computer, or IBM PC-XT or  compatible personal computer), IC690CBL702 (use with IBM

PC-AT or compatible personal computer), and IC690CBL705 (use with Workmaster II

industrial  computer, or IBM PS/2 or compatible personal computer).

2. A standard 6-foot cable (HHP compatible) is available to connect the RS-422/RS-485 port on

the converter to the RS-485 port on the Series 90-30 or Series 90-70 PLC.  The catalog number

of this cable is IC693CBL303.

Installation of these cables should be done with the PLC powered-down.

•  Connect the 25-pin male connector on the 10 foot cable to the 25-pin  female connector on the

converter.
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B 

•  Connect the female connector (9-pin or 25-pin) on the opposite end of this cable to  the male

RS-232 connector (serial port) on the selected programming (or other serial) device.  If you

build you own cable, use a connector that is  compatible with your serial device.

•  Notice that both ends of the 6-foot RS-422/RS-485 compatible cable are  the same; a 15-pin

male connector is attached at both ends.  Connect one end  of this cable to the 15-pin female

connector on the RS-422/RS-485 connector on the converter.

•  Connect the other end of this cable to the 15-pin female connector, which interfaces to the RS-

485 compatible serial port on the Series 90-30 or Series 90-70 PLC.  For the Series 90-30 PLC,

this connector is accessed by opening  the hinged door on the power supply.  The serial port

connector for the Series  90-70 PLC is on the CPU module, and is accessed by opening the

hinged door on the module.

Cable Description

The serial connection to the Series 90-70 PLC (see Figure B-1) is to the RS-422/RS-485

compatible serial port connector, located at the bottom of the CPU module behind the hinged door,

through a 6 foot (2 meter) serial interface cable, IC693CBL303.  Wiring information and

recommended cable and connectors are provided for those who may want to build their own cable

having a different length.

The serial connection to the Series 90-30 PLC is to the RS-485 compatible serial port connector

located behind the hinged door on  the right front of the power supply, through the same 6 foot

serial interface cable, IC693CBL303, or equivalent, Figure B-2).

PROGRAMMER

RS-485

CONVERTER

SERIES 90-70

C
P

U

RS-232

Figure B-2.  Typical Configuration with Series 90-70 PLC
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B  

SERIES 90-30 PROGRAMMER

RS-485 RS-232

CONVERTER

Figure B-3.  Typical Configuration with Series 90-30 PLC

RS-232 Interface Pin Assignments

Pin assignments and signal definitions for the RS-232 interface are listed below.

Table B-1.  RS-232 Interface for Converter

Pin Signal Name Function I/O

1 Shield Cable shield -

2 SD Transmitted Data Out

3 RD Received Data In

4 RTS Request To Send Out

5 CTS Clear To Send In

6 - No connection  -

7 SG Signal Ground -

8 DCD Data Carrier Detect In

9/19 - No connection -

20 DTR Data Terminal Ready Out

21 to 25 - No connection -
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RS-422/RS-485 Interface Pin Assignments

Pin assignments and signal definitions for the RS-422/RS-485 interface are listed below.

Table B-2.  RS-422/RS-485 Interface for Converter

Pin Signal Name Function I/O

1 Cable Shield

2 DCD(A) Differential Data Carrier Detect Out

3 DCD(B) Differential Data Carrier Detect Out

4 ATCH/ Attach (used with HHP) n/a

5 +5 VDC Logic Power In

6 RTS(A) Differential Request To Send Out

7 SG Signal Ground, 0V In

8 CTS(B’) Differential Clear To Send In

9 RT Resistor Terminator n/a

10 RD(A’) Differential Receive Data In

11 RD(B’) Differential Receive Data In

12 SD(A) Differential Send Data Out

13 SD(B) Differential Send Data Out

14 RTS(B) Differential Request To Send Out

15 CTS(A’) Differential Clear To Send In
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Logic Diagram

The following figure shows the logic diagram for the RS-422/RS-485 to RS-232 Converter.
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Figure B-4.  RS-422/RS-485 to RS-232 Converter Logic Diagram
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Jumper Configuration

There are three jumper locations on the converter board for selection of user options.  Each jumper

position has three pins, as shown in the following illustration.  These jumper positions, labeled JP2,

JP3, and JP4, are accessed by removing the square plastic cover on the top of the converter.

Configuration can be changed as required by carefully removing one or more of the jumpers with a

pair of needle nose pliers and placing it on the desired pair  of pins.

Refer to the description of these selectable jumper positions in the following table and place the

jumper on the selected pair of  pins.  The pin numbers are 1, 2, and 3.  Default jumper locations are

indicated by a rectangle around the pins to be jumpered for each position.  The default pin numbers

are 1 and 2.

 

1
2

3

RS-422/RS485 RS-232

Figure B-5.  Location of Jumpers for User Options
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Table B-3.  Jumper Configuration for RS-422/RS-485 to RS-232 Converter

Jumper Label Jumper

Position

Description*

JP2 DCD 1  2  3 Default position 1 and 2 is used when the device communicating
with the PLC does not supply the Carrier Detect signal.  JP2 forces
the DCD signal active on the RS-485 port.

1  2  3 Use jumper positions 2 and 3 if the device does supply the Carrier
Detect signal.  This allows the programming device to control
DCD.

JP3 MODEM 1  2  3 Default position 1 and 2 is used when an attached Modem does not
require the Clear To Send (CTS) signal.  This allows the
programming device to control the RTS signal.

1  2  3 Jumper positions 2 and 3 are used when the attached Modem does
require the CTS signal (most modems require this signal).  Forces
RTS to be continually active.

JP4 ATTACH 1  2  3 Default position 1 and 2 is used for most applications
communicating with the PLC via a serial programming device.

1  2  3 Jumper positions 2 and 3 are used if the device communicating with
the PLC is intended to emulate the HHP protocol.

* Refer to the documentation for your serial device for signal requirements.
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Example of Cable Configurations

Examples of cable configurations required when using the converter can be found in Appendix C.

Specifications for the converter are shown in the following table.

Table B-4.  Specifications for IC690ACC900 Converter

Power Requirements:

Voltage 5 volts DC, +5%

Current 170 mA, ±5%

RS-422/RS-485 Interface Cables:

Maximum cable length 1000 feet(300m)

Cable Type:  *

6 feet (2m) Cable type: Belden 9508, AWG #24 (0.22 mm2)

30 feet (10m) ** Cable type: Belden 9309, AWG #22 (0.36 mm2)

≥≥≥≥30 feet, up to 1000 feet (300m) ] Same cable as for 30 feet.

Connector Type 15-pin D-type Male Subminiature (both ends)

RS-232 Interface Cable:

Maximum cable length

 Up to 50 feet (15m)

50 feet (15m)

Connector Type 25-pin D-type Female Subminiature (converter end) 9-pin, 15-pin, or
25-pin (depending on type of connector on your serial device) D-type
Female Subminiature (programming device end)

 * Catalog numbers are provided as suggestions only.  Any cable having the same electrical

characteristics is acceptable.  It is strongly recommended that you use stranded wire.  Since it

is sometimes hard to find a cable with the desired number of twisted pairs (the Belden 9309

has an extra pair), you may end up with a cable with extra pairs.

** For distances over 10 feet, the +5 volt DC logic power source must be provided externally by

connecting an external power supply to the +5V and SG (0V) connections at the converter end

of the cable.  The +5V pin at the PLC connector end of the cable must not be connected to

the cable.  The +5V and SG connections from the external power supply must be isolated from

its own power line ground connection. Ensure that there is no connection between the external

supply and the PLC except the SG cable connection.
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IC655CCM690 Isolated Repeater/Converter

Note: This product is no longer available.  This appendix is for reference by
those already using this product.  It has been replaced by catalog number
IC690ACC903 (see Appendix E for details).

This appendix describes how to use the Isolated Repeater/Converter (IC655CCM590) with Series

90 PLCs.  The following topics are covered in this  appendix.

 Description of the Isolated Repeater/Converter

 System Configurations

 Cable Diagrams

Note: The catalog number for the Isolated Repeater/Converter was previously
IC630CCM390.

Description of the Isolated Repeater/Converter

The Isolated Repeater/Converter (IC655CCM590) can be used for the following purposes.

 To provide ground isolation where a common ground cannot be established between

components.

 To boost RS-422 signals for greater distance and more drops.

 To convert signals from RS-232 to RS-422 or RS-422 to RS-232.

The figure on the next page shows the appearance of the unit and the locations of key features.

C
Appendix
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H

N

N

G
ISOLATED
RS232ADAPTOR

J1 J2

POWER

FUSE-1AMP

(SIDE
VIEW)

POWER
CORD

POWER
CORD

SWITCH

FUSE

FUSE

115VAC

230VAC

G

GE Fanuc

RS232C

RS422
RS422

(TOP VIEW)

(BACK
VIEW)

Figure C-1.  Isolated/Repeater Converter

Items of interest to the user on the Isolated Repeater/Converter are described below.

� Two 25-pin female D-type connectors (Two 25-pin male, D-type connectors (solder pot), are

included for user cabling.)

� 5/230 VAC power connection (internal) 4-position terminal block.

� Fused  Amp power protection.

� Power ON (green) indicator LED.

� Three-position toggle switch, recessed in the back of the unit, is set according to the system

configurations shown later in this appendix.
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Logic Diagram of the Isolated Repeater/Converter

The figure below provides a functional look at the unit.  Note the 3-position switch for  controlling

the J  port transmitters.  This switch is  discussed in System Configurations later in this appendix..

14

RS-422/RS-232C
J2RS-422

J1

10
CTS ( B' )

8

15

22

23

RD ( B' )

RD ( A' )

11

9
CTS ( A' )

16

17
SD ( B )

25

24
SD ( A )

13

12

RTS (B )

RTS (A )

SD (RS-232C)
2

15

14
SD (B )

22

23
SD (A )

11

10

RTS (RS-232C)

RTS (B )

4

RTS (A )

18

16

17
RD ( B' )

19

RD ( A' )

3

RD (RS-232C)

9

13

12
CTS ( B' )

8

CTS ( A ')

5
CTS (RS-232C)

RESISTOR

150

25
SE (RS-232C)

( CTS)

(ON)

(SE)

115
VAC

OPTICAL
ISOLATION

ISOLATED
POWER

SUPPLIES

Figure C-2.  RS-422 Isolated Repeater/RS-232 Converter Logic Diagram

Note: All inputs are biased to the inactive state.  Inputs left unconnected will produce a binary 

(OFF) state on the corresponding output.
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Pin Assignments for the Isolated Repeater/Converter

Table C-1.  Isolated Repeater/Converter Pin Assignments

J1 RS-422 Port (25-pin female connector) J2 RS-422/RS-232 Port (25-pin female connector)

Pin Signal Description Pin Signal Description

 NC  NC

 2 NC  2 SD Send Data (RS-232)

 3 NC  3 RD Receive Data (RS-232)

 4 NC  4 RTS Request to Send (RS-232)

 5 NC  5 CTS Clear to Send (RS-232)

 6 NC  6 NC

 7 0V Ground Connection  7 0V Ground Connection

 8 CTS(B’) Clear to Send (Optional Termination)  8 CTS(B’) Clear to Send Optional Termination)

 9 CTS(A’) Clear to Send (Optional Termination)  9 CTS(A’) Clear to Send (Optional Termination)

0 CTS(B’) Clear to Send 0 RTS(B) Request to Send

CTS(A’) Clear to Send RTS(A) Request to Send

2 RTS(B) Request to Send 2 CTS(B’) Clear to Send

3 RTS(A) Request to Send 3 CTS(A’) Clear to Send

4 RD(B’) Receive Data 4 SD(B) Send Data

5 RD(A’) Receive Data 5 SD(A) Send Data

6 SD(A) Send Data 6 RD(A’) Receive Data

7 SD(B) Send Data 7 RD(B’) Receive Data

8 NC 8  RD(A’)  Receive Data (Optional Termination)

9 NC 9 RD(B’)  Receive Data (Optional Termination)

20 NC 20 NC

2 NC 2 NC

22 RD(B’) Receive Data 22 SD(B) Send Data (Optional Termination)

23 RD(A’) Receive Data 23 SD(A) Send Data (Optional Termination)

24 SD(A) Send Data 24 NC

NC=No Connection

SD (Send Data) and RD (Receive Data) are the same as TXD and RXD (used in the Series Six PLC).

(A) and (B) are the same as – and + A and B denote outputs, and A’ and B’ denote inputs.

Caution

The signal ground connections (pin 7 on each connector) must be made

between the Isolated Repeater/Converter and the PLC for J1, and the

Isolated Repeater/Converter and the host computer for J2.

Pin 7 of the J1 port is connected to the metal shell of the J1 connector.  Pin 7

of the J2 port is connected to the metal shell of the J2 connector.  These two

signal ground connections are isolated from each other and from the power

system ground (green wire on the terminal block).  To maintain proper

isolation, these signal grounds cannot be tied together.
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Figure C-3.  Example RS-422 Isolated Repeater/RS-232 Converter Connection

System Configurations

The figures below show various ways you can connect the Isolated Repeater/Converter to convert

signals, expand the number of drops, and obtain greater distance.  Any system configuration can be

reduced to a minimum number of cables each covering a part of the overall system configuration.

The following examples of system configurations refer to these cables as Cables A through E

which are described in Cable Diagrams later in this section.

Downstream and Upstream Contention.  In this section, simple multidrop configurations are

those where a single Isolated Repeater/Converter is used.  Complex multidrop configurations

contain  one or more multidrop  sections where an Isolated Repeater/Converter is included as one

of the drops. In both simple and complex multidrop configurations, the transmitters directed

downstream from the master can be on at all times.  There will be no contention for the

communication line because only one device (the master) transmits downstream.

In simple multidrop configurations, there will be no contention when transmitting upstream as long

as devices tri-state their drivers when idle and turn them on only when they have something to

transmit.  This is the case for the Series 90-70 and Series 90-30 CMMs.

In complex multidrop configurations, however, special steps must be taken to switch the upstream

transmitters of the Isolated Repeater/Converter.

Switching Upstream Transmitters.  For the RS-422 drivers to be active at the J2 port of the

Isolated Repeater/Converter, the  RTS input at J  must be true.  The state of the RS-422 drivers at

the J  port depends on the position of the switch on the unit.  When the switch is in the center

position, the J  transmitters will always be turned on.  When the switch is in the CTS position,

(toward the power cable), then either the RS-232 or RS-422 CTS signal must be true to turn on the

J  drivers.

Note: Note the position of the switch on the Isolated/Repeater Converter in the system

configurations below.
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Simple Multidrop Configuration

This configuration shows how to connect a single Isolated Repeater/Converter for signal

conversion or greater distance.

*

RS-422
(CABLE B)

BRICK
J2 J1

SW ON

RS-422
(CABLE D)

RS-232
(CABLE A)

SERIES 90 PLC

SERIES 90 PLC

SERIES 90 PLC
OR

HOST

* BRICK IS THE NICKNAME FOR THE
ISOLATED REPEATER/CONVERTER

Figure C-4.  Simple System Configuration Using the Isolated Repeater/Converter

Complex Multidrop Configuration

This configuration shows how to connect multiple Isolated Repeater/Converters for signal

conversion, greater distance, and more drops.
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(CABLE
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J2 J1
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Figure C-5.  Complex System Configuration Using the Isolated Repeater/Converter
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Rules for Using Repeater/Converters in Complex Networks

When designing a complex multidrop network including PLCs and RS-422 repeater/converters

(bricks), the following rules apply:

Rule 1:  When using a brick as a repeater, port J2 should always be directed toward the host

device, and Port J  should always be directed away from the host device.  The switch located on

the side of the brick should always be in the center position (ON).  The only case in which Port J

is directed toward the host is when the brick is used as a converter (RS-232) at the slave.  The

switch is in the right position (CTS).

Rule 2:  If a Series 90 CMM slave device is located downstream of a brick, set the configuration of

the CMM serial port to NONE flow control with a 0 ms Modem Turnaround Delay (Applies to

CCM, SNP, and SNP-X protocols only).

Rule 3:  Do not place more than three bricks in a single communication path between the host and

the slave devices.
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Cable Diagrams

The cable diagrams below are referred to as Cables A–E from the system configurations in the

previous figures.  These diagrams show the principles for constructing your own cables and can be

modified to fit your specific application.
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Figure C-6.  Cable A; RS-232 CMM To Converter
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Figure C-7.  Cable B; RS-422 CMM To Converter
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Figure C-8.  Cable C; RS422 Twisted Pair
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Figure C-9.  Cable D; RS-422 Twisted Pair
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Figure C-10.  Cable E; RS-232 Converter to CMM
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IC690ACC901 Miniconverter Kit

Description of Miniconverter

The Miniconverter Kit (IC690ACC901) consists of an RS-422 (SNP) to RS-232 Miniconverter, a 6

foot (2 meter) serial extension cable, and a 9-pin to 25-pin Converter Plug assembly.  The 15-pin

SNP port connector on the Miniconverter plugs directly into the serial port connector on the Series

90-30 power supply, Series 90-70 CPU or Series 90-20 CPU.  The 9-pin RS-232 port connector on

the Miniconverter connects to an RS-232 compatible device.

a44985

RS-232

PORT

RS-422

PORT

Figure D-1.  Series 90 SNP to RS-232 Miniconverter

When used with an IBM PC-AT, or compatible computer, one end of the extension cable plugs into

the Miniconverter’s 9-pin serial port connector, the other end plugs into the 9-pin serial port of the

computer.  The Converter plug (supplied with kit) is required to convert the 9-pin serial port

connector on the Miniconverter to the 25-pin serial port connector on the GE Fanuc Workmaster II

computer, or an IBM PC-XT or PS/2 Personal Computer.

The GE Fanuc Workmaster computer requires an additional adapter (not supplied with kit – please

contact your local GE Fanuc PLC distributor) for use with the Miniconverter.

D
Appendix
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Pin Assignments

The pinouts of the Miniconverter are shown in the following two tables.  The first table shows the

pinout for the RS-232 port, the second table shows the RS-422 port.

Pin Assignments, RS-232 Port

Table D-1 is for the RS-232 port.  The direction of signal flow is with respect to the Miniconverter.

Table D-1.  Miniconverter RS-232 Port

Pin Signal Name Direction

2 SD – Send Data Output

3 RD – Receive Data Input

5 GND – Ground n/a

7 CTS – Clear To Send Input

8 RTS – Request To Send Output

The pinouts were chosen to allow direct connection (using a straight through, or 1 to 1 cable (as

provided with kit)) to the IBM PC-AT.  Most IBM compatible computers equipped with an RS-232

port will provide a pinout compatible with the one shown above.

Pin Assignments, RS-422 Port

Table D-2 is the pinout for the Miniconverter’s RS-422 serial port.  The direction of signal flow is

also with respect to the Miniconverter.

Table D-2.  Miniconverter RS-422 Port

Pin Signal Name Direction

1 SHLD - Shield n/a

5 +5 VDC - Power Input

6 CTS(A’) - Clear To Send Input

7 GND - Ground n/a

8 RTS(B) - Request To Send Output

9 RT - Receive Termination Output

10 SD(A) - Send Data Output

11 SD(B) - Send Data Output

12 RD(A’) - Receive Data Input

13 RD(B’) - Receive Data Input

14 CTS(B’) Clear To Send Input

15 RTS(A) - Request To Send Output
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System Configurations

The Miniconverter can be used in a point-to-point configuration as described above, or in a

multidrop configuration with the host device configured as the master and one or more PLCs

configured as slaves.

The multidrop configuration requires a straight through (1 to 1) cable from the Miniconverter’s RS-

422 port to the first slave PLC’s SNP port.  Other slaves will require a daisy chain connection

between slaves.  A maximum of eight devices can be connected in an RS-422 multidrop

configuration.  All of the devices must have a common ground.  If ground isolation is required, you

can use the GE Fanuc Isolated Repeater/Converter (IC655CCM590) in place of the Miniconverter.

When using the Miniconverter with a modem connection, it may be necessary to jumper RTS to

CTS (consult the user’s manual for your modem).

Cable Diagrams (Point-To-Point)

When connecting the Miniconverter to IBM PC and compatible computers with hardware

handshaking, the following cable connections should be used.

Figure D-2.  Miniconverter to PC-AT

Figure D-3.  Miniconverter to Workmaster II, PC-XT, PS/2
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Note:  Additional adapter required

Figure D-4.  Miniconverter to 9-Pin Workmaster or PC-XT Computer

Table D-3.  Miniconverter Specifications

Mechanical:

RS-422 15-pin D shell male for direct mounting to Series 90 serial port.

RS-232 9-pin D shell male for connection to RS-232 serial port of a Workmaster
II computer or Personal Computer.

Electrical and General:

Voltage Supply +5 VDC (supplied by PLC power supply)

Typical Current Version A (IC690ACC901A) – 150 mA
Version B (IC690ACC901B) – 100 mA

Operating Temperature 0 to 70° C (32 to 158° F)

Baud Rate 38.4K Baud maximum

Conformance EIA-422 (Balanced Line) or EIA-423 (Unbalanced Line)

Ground Isolation Not provided

3

2

4

5

7

MINICONVERTER

RS-232 PORT

9-PIN

CONNECTOR

RXD

TXD

RTS

CTS

GND
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IC690ACC903 Port Isolator

The IC690ACC903 RS-485 Port Isolator replaces the IC655CMM590 Isolated Repeater/Converter

(also referred to as the “Brick”). The device features 500 volts of isolation in a compact package

servicing all IC693, IC697, and IC200 PLC product lines. The product connects directly to an RS-

485 serial port or though a short extender cable provided with the device. The extension cable is

intended for use in applications where direct connection to the port is obstructed by surrounding

equipment or when it is not acceptable for the device to protrude from a PLC module. The Port

Isolator can operate in either single- or multi-drop mode, which is selected by a slide switch on the

top of the module.

The Port Isolator provides the following features:

•  Four opto-isolated signal channels: SD, RD, RTS, and CTS

•  Electrical compatibility with RS-485

•  Single- or multi-drop operation

•  Input termination consistent with standard for serial channels

•  A 5V DC/DC converter for power isolation

•  Hot insertion is supported

1.7 in FRONT VIEW

0.7 in

TOP VIEW

FRONT VIEW

Multidrop

Switch

2.6 in

Figure E-1.  RS485 Port Isolator

E
Appendix
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 Connectors
 The Isolator provides two connectors, one 15 pin male D-type (PL1) and one

15 pin female D-type (PL2).

 RS-485 Connectors

  Pin  Pin Name  Pin Type  Description

 PL1  1  SHLD  -  Chassis Ground

  2  NC  -  

  3  NC  -  

  4  NC  -  

  5  5V  -  +5V power

  6  CTS (A')  In  Clear to send -

  7  0V  -  Signal Ground

  8  RTS (B)  Out  Request to send +

  9  NC  -  

  10  SD (A)  Out  Send data -

  11  SD (B)  Out  Send data +

  12  RD (A')  In  Read data -

  13  RD (B')  In  Read data +

  14  CTS (B')  In  Clear to send +

  15  RTS (A)  Out  Request to send -

 

  Pin  Pin Name  Pin Type  Description

 PL2  1  NC  -  

  2  NC  -  

  3  NC  -  

  4  NC  -  

  5  5V  -  +5V power

  6  RTS (A)  Out  Request to send -

  7  0V  -  Signal Ground

  8  CTS (B')  In  Clear to send +

  9  RT  -  Terminating Resistor*

  10  RD (A')  In  Read data -

  11  RD (B')  In  Read data +

  12  SD (A)  Out  Send data -

  13  SD (B)  Out  Send data +

  14  RTS (B)  Out  Request to send +

  15  CTS (A')  In  Clear to send -

* Use the terminating resistor if the Port Isolator is used in port-to-port mode or at the end of a multi-drop

configuration. To terminate the RD balanced line, place a jumper wire from pin 9 to pin 10.

* A denotes – and B denotes +. A and B denote outputs and A' and B' denote inputs.
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Logic Diagram
Optical Isolation
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Figure E-2.  IC690ACC903 Block Diagram
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Installation
The Isolator is packaged in a contoured plastic enclosure designed for either direct attachment to a

serial port or through a 12” extender cable for panel mounted applications. Two M3 thumbscrews

secure the device to its mating connector. The device can be easily inserted into an existing

communication channel with no additional hardware. In Figure E-2, the Isolator is shown

connected directly to a CPU module. Alternatively, the Isolator can be mounted separately from the

PLC system using the extender cable provided.  For mounting separately to a panel, you will need

to provide two #6-32 (4 mm)mounting screws (Figure E-3).

When installing the Isolator, tighten the connector screws and panel mounting screws (if used) to

the following torque values:

Screws Type Torque

Connector Thumbscrews (supplied with
Isolator)

M3 8 in./lbs. (0.9 Newton-meter)

Panel Mounting Screws (user-supplied) #6/32 (4 mm) 12 in./lbs. (1.4 Newton-meters)

PS CPU

CPU

4000 ft

SNP

Cable

RS-485 Port

Isolator

PLC 1

PLC 2

PS

Figure E-3.  RS-485 Port Isolator in PLC Network

TOP

VIEW

Multidrop Switch

#6-32 (4 mm) screw

#6-32 (4 mm) screw

Figure E-4.  Mounting Port Isolator to Panel
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The RS485 Port Isolator supports both port-to-port and multi-drop configurations (Figure E-4). For

installation information, refer to section 3 of the Serial Communications User's Manual

(GFK-0582). One configuration not covered in the User's Manual is the case where the Isolator is

powered by a source other than the host port. This configuration is used to prevent an interrupt in

communications if the host system requires a power cycle. It also prevents power loss to equipment

using the port for power. For this, you will need to build a custom cable as shown in Figure E-5.
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Figure E-5.  Multidrop Configuration Connecting Devices with 15-Pin Ports and 25-Pin Ports
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Specifications

Mechanical

RS-485 15-pin D shell male for direct mounting to serial port on the programmable
controller

15-pin D shell female for communication cable

Installation Hardware Two M3 thread connector thumbscrews. Recommended torque: 8 in./lbs. (0.9
Newton-meter). These are supplied with Isolator.

Two user supplied #6/32 (4mm) thread panel mounting screws. Recommended
torque: 12 in./lbs. (1.4 Newton-meter)

Electrical

Voltage Supply

Typical Current

+5VDC (supplied by port)

25 mA
100 mA available for external equipment

Ground Isolation

Conformance

500 Volts

EIA-422/485 Balanced Line

Operating

Temperature

0° - 60°C (32° - 140° F)

Baud Rate Those supported by PLC

Note: This appendix is based on Data Sheet GFK-1663.
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Calculating Series 90-30 Heat Dissipation

Overview

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.  This appendix

describes how to calculate heat dissipation for a Series 90-30 PLC.  The strategy is to calculate a

heat dissipation value, in watts, for each individual module in the PLC.  To obtain a total heat

dissipation figure for the PLC, add the individual values together.

The procedure consists of the following steps:

Step 1: Basic Method to Calculate Module Dissipation F-2

Step 2:  Calculation for PLC Power Supplies F-3

Step 3:  Output Calculations for Discrete Output Modules F-3

Step 4: Input Calculations for Discrete Input Modules F-4

Step 5: Final Calculation F-6

Information Required

 In addition to the information in this manual, you will need GFK-0898, Series 90-30 I/O

Module Specifications Manual.

 You will need operating current values for the discrete output devices connected to the PLC’s

discrete output modules.  These include control relays, motor starters, solenoids, pilot lights,

etc.  Each device manufacturer publishes these values.  If an exact value is not available for a

device, you can make a close estimate by obtaining the value for a similar device from a

catalog.  These values are also needed for selecting Output modules during the design process

in order to ensure that the modules’ maximum ratings are not exceeded.

F
Appendix
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Procedure

Step 1: Basic Method to Calculate Module Dissipation

Note that this step does not apply to Power Supply Modules, which are covered in Step 2.  The

values needed for this calculation are found in the “Load Requirements” table in Chapter 12.

Use the following electrical power formula in these calculations

Power (in watts) = Voltage (in volts) x Current (in Amps).

Assume that all input power to these modules is eventually dissipated as heat.  The procedure is:

 Look up the module in the “Load Requirements for Hardware Components” table (Chapter 12)

and obtain the current values for each of the three power supply voltages listed.  The voltage is

printed at the head of each column.  All modules use the 5VDC supply, and a relatively few

modules also use one or both of the two 24VDC supplies.

 For a given module, calculate the power dissipation for each column in the table that contains a

current value by multiplying the current value (in Amps) times the voltage for that column. For

modules using more than one voltage, add the calculated power values to arrive at the total for

the module.

Example 1:

The “Load Requirements” table shows that the IC693CPU352 module draws:

 910 mA from the +5VDC supply.

 No current from either of the two 12VDC supplies

To calculate power dissipation, multiply 0.910 Amps times 5 volts.  The answer is:

  4.55 watts (of heat dissipated by this module)

Example 2:

The “Load Requirements” table shows that the IC693MDL241 module draws:

 80 mA from the +5VDC supply

 125 mA from the +24VDC Isolated supply

To calculate power dissipation from the +5VDC supply:

Multiply 0.08 Amps times 5 volts to arrive at a value of 0.40 watts.

To calculate power dissipation from the +24VDC supply:

Multiply 0.125 Amps times 24 volts to arrive at a value of 3.0 watts.

Adding the two together yields a total heat dissipation by this module of 3.4 watts.
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Step 2:  Calculation for PLC Power Supplies

A basic rule for Series 90 power supplies is that they are 66% efficient.  Another way of stating this

is that the power supply dissipates 1 watt of power in the form of heat for every 2 watts of power it

delivers to the PLC.  Therefore, you can calculate the total power requirement for all of the

modules in the rack served by a particular power supply using the method in Step 1 above, then

divide that figure by 2 to arrive at the power supply dissipation value.  You cannot simply use the

rating of the power supply (such as 30 watts) for this calculation because the application may not

require the full capacity of the power supply.  If you are using the +24VDC output on the power

supply’s terminal strip, you should calculate the power drawn, divide the value by 2, and add it to

the total for the power supply.  Since each Series 90-30 rack has its own power supply, each rack

should be calculated on an individual basis.

Step 3:  Output Calculations for Discrete Output Modules

Discrete solid state Output modules require two calculations, one for the module’s signal-level

circuits, which was already done in Step 1, and one for the output circuits.  (This output circuit

calculation is not required for the Relay Output modules.)  Since the solid state output switching

devices in these modules will drop a measurable amount of voltage, their power dissipation can be

calculated.  Note that the power dissipated by the output circuits comes from a separate power

source, so it is not included in the figure used to calculate PLC power supply dissipation in Step 2.

To calculate output circuit power dissipation:

 In the Series 90-30 I/O Module Specifications Manual, GFK-0898, find the value for the

Output Voltage Drop for your particular module.

 Obtain the required current value for each device (such as a relay, pilot light, solenoid,

etc.) connected to an output point on the module and estimate its percent of “on-time.”  To

obtain the current values, check the device manufacturer’s documentation or an

electronics catalog.  The percent of on-time can be estimated by someone familiar with

how the equipment operates or will operate.

 Multiply the Output Voltage Drop times the current value times the estimated percent of

on-time to arrive at average power dissipation for that output.

 Repeat for all outputs on the module.  To save time, you could determine if several

outputs were similar in current draw and on-time so that you would only have to make

their calculation once.

 Repeat these calculations for all Discrete Output modules in the rack.

Discrete Output Module Example:

The Series 90-30 PLC I/O Module Specifications Manual, GFK-0898, lists the following for the

IC693MDL340 16-Point Discrete 120VAC Output Module:

Output Voltage Drop: 1.5 Volts maximum

Use that value for all of the calculations for this module.

In this example, two of the Output module’s output points drive solenoids that control the advance

and retract travel of a hydraulic cylinder.  The solenoid manufacturer’s data sheet shows that each
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solenoid draws 1.0 Amp.  The cylinder advances and retracts once every 60 seconds that the

machine is cycling.  It takes 6 seconds to advance and 6 seconds to retract.

Since the cylinder takes equal time to advance and retract, both solenoids are on for equal lengths

of time: 6 seconds out of every 60 seconds, which is 10% of the time.  Therefore, since both

solenoids have equal current draws and on-times, our single calculation can be applied to both

outputs.

Use the formula Average Power Dissipation = Voltage Drop x Current Draw (in Amps) x Percent

(expressed as a decimal) of on-time:

1.5   x  1.0  x  0.10  =  0.15 watts per solenoid

Then multiply this result by 2 since we have two identical solenoids:

0.15 watts  x  2 Solenoids  =  0.30 watts total for the two solenoids

Also in this example, the other 14 output points on this 16-point module operate pilot lights on an

operator’s panel.  Each pilot light requires .05 Amps of current.  Seven of the pilot lights are on

100% of the time and seven are on an estimated 40%.

For the 7 lights that are on 100% of the time:

1.5   x  .05  x  1.00  =  0.075 watts per light

Then multiply this value by 7:

0.075 watts x  7 lights =  0.525watts total dissipation for the first 7 lights

For the 7 lights that are on 40% of the time:

1.5   x  .05  x  0.40  =  .03 watts per light

Then multiply this value by 7:

0.03 watts  x  7 lights  =  0.21 watts total dissipation for the other 7 lights

Adding up the individual calculations, we get:

0.30  +  0.525  +  0.21  =  1.035  watts for the module’s total output calculation

Step 4: Input Calculations for Discrete Input Modules

A Discrete Input Module requires two calculations, one for the module’s signal-level circuits,

which was already done in Step 1, and one for the input circuits.  Note that the power dissipated by

the input circuits comes from a separate power source, so are not included in the figure used to

calculate PLC power supply dissipation in Step 2.  We will assume that all input circuit power

delivered to these modules is eventually dissipated as heat.  The procedure is:

 Find the value for the Input Current in the “Specifications” table for your input module in

the Series 90-30 I/O Module Specifications Manual, GFK-0898.

 Multiply the input voltage times the current value times the estimated percent of on-time

to arrive at average power dissipation for that input.
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 Repeat for all inputs on the module.  To save time, you could determine if several inputs

were similar in current draw and on-time so that you would only have to make their

calculation once.

 Repeat these calculations for all Discrete Input modules in the rack.

Discrete Input Module Example:

The “Specifications” table for the IC693MDL240 16-Point Discrete 120 VAC Input Module in the

Series 90-30 PLC I/O Module Specification Manual, GFK-0898, gives the following information:

Input Current:  12 mA (typical) at rated voltage

Use this value for all of the input calculations for this module.

In this example, eight of the Input Module’s points are used for switches that, for normal operation,

stay on (closed) 100% of the time.  These include the Emergency Stop, Over Temperature, Lube

Pressure OK, and similar switches.

Use the formula Average Power Dissipation = Input Voltage x Input Current (in Amps)  x Percent

(expressed as a decimal) of on-time:

120   x  .012  x  1.0  =  1.44 watts per input

Then multiply this result by 8:

1.44 watts  x  8 inputs  =  11.52 watts total for the 8 inputs

Also in this example, two input points on this 16-point module are for the Control On and Pump

Start pushbuttons.  Under normal conditions, these pushbuttons are only pressed once per day for

about one second – just long enough to start up the control and pump.  Therefore, their effect on

our power calculation is negligible and we will assume a power dissipation of zero for them:

0.0 watts total for 2 inputs

For the remaining six inputs of our sixteen point module, it is estimated that they will be on for an

average of 20% of the time.  So the following calculation is made for these six inputs:

Using the formula of Average Power Dissipation = Input Voltage x Input Current (in Amps)  x

Percent (expressed as a decimal) of on-time:

120  x  .012  x  0.20  =  0.288 watts per input

Then multiply this result by 6:

0.288 watts  x  6 inputs  =  1.728 watts total for the 6 inputs

Finally, adding up the individual calculations, we get:

11.52  +  0.0  +  1.728  =  13.248  watts for the module’s total input calculation
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Step 5: Final Calculation

Once the individual power dissipations have been calculated, add them all to obtain total PLC heat

dissipation.  Note that the PLC baseplate, analog input modules, and analog output modules have

been ignored in this procedure because their power dissipation values are negligible when

compared with the total.  Also, since each Series 90-30 rack has its own power supply, each rack

should be calculated on an individual basis.  The following table summarizes the final calculation:

Series 90-30 Rack Heat Dissipation Calculation Summary

Step Description Value (Watts)

1 Calculate total of dissipation values for all modules in the rack

2 Divide value obtained in Step 1 by 2 to obtain Power Supply value

3 Calculate total of all Output modules’ output dissipation values

4 Calculate total of all Input modules’ input dissipation values

5 Add the above four values to obtain the total dissipation of the rack

Other Information Related to Enclosure Sizing

The “Baseplates” chapter of this manual contains rack dimensions and minimum ventilation

clearance distances required around the racks.  The “Cables” chapter contains clearance dimensions

for cables that mount on the front of modules.
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Catalog Number to Publication Cross-Reference

Manuals are not shipped with many of the Series 90-30 products; they must be ordered separately.

This appendix can help you identify the correct documentation to order and use.  Products are arranged

in this appendix by categories such as Analog I/O Modules, Baseplates, Communications Modules,

etc.  The category headings are listed in alphabetical order.  Modules that share common

documentation are grouped under a generic catalog number, such as IC693ALGxxx for the Analog I/O

modules.

Note that you may not need every publication listed for a particular product.  Your need for some of

the publications depends on your application.  For example, if you intend to use Logicmaster

programming software to configure and program your PLC, you will not need manuals for the other

programming software products or the Hand Held Programmer.  Or, if you are going to program your

Programmable Coprocessor module using the C computer language, you will not need the MegaBasic

language manual.  A list of publication titles is included at the end of this data sheet.

Abbreviations Used

HHP — Hand-Held Programmer

LM90 — Logicmaster, a DOS-based programming and configuration software

SFC — Sequential Function Chart

G
Appendix
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General System Information

90-30 PLC System Installation:  GFK-0356

Installation for Conformance to Standards:  GFK-1179

Configuration Options:

Configuration (HHP):  GFK-0402

Configuration (LM90):  GFK-0466

Configuration (Control):  GFK-1295

Configuration (VersaPro):  GFK-1670

Configuration (CIMPLICITY Machine Edition Logic Developer-
PLC:  GFK-1868

Analog I/O Modules

Catalog Number Task:  Publication Number

All Analog Input, Output, and
Combination. Modules
(IC693ALGxxx)

Installation, Configuration, Specifications:  GFK-0898

Baseplates

All Series 90-30 Baseplates
(IC693CHSxxx)

Installation:  GFK-0356

Configuration Options:

Configuration (HHP):  GFK-0402

Configuration (LM90):  GFK-0466

Configuration (Control):  GFK-1295

Configuration (VersaPro):  GFK-1670

Configuration (CIMPLICITY Machine Edition Logic Developer-PLC:
GFK-1868
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Communications Modules

IC693BEM320

I/O Link Interface Module
(slave)

Installation, Configuration, User’s Guide: GFK-0631

IC693BEM321

I/O Link Master Module

Installation, Configuration, User’s Guide:  GFK-0823

IC693BEM330

FIP Remote I/O Scanner
Module

Installation, Configuration, User’s Guide:  GFK-1037

Related Publications:

Interfacing to Series 90-70:  GFK-1038

Hand Held Programmer User’s Manual:  GFK-0402

FIP Bus Controller User’s Manual:  GFK-1213

IC693BEM340

FIP Bus Controller Module

Installation, Configuration, User’s Guide:  GFK-1213

Related Publications:

Hand Held Programmer User’s Manual:  GFK-0402

FIP Bus Interface Unit:  GFK-1175

FIP Remote I/O Scanner:  GFK-1037

IC693CMM311

Comm. Coprocessor Module

Installation, Configuration, User’s Guide:  GFK-0582

IC693CMM321

Ethernet Module

Installation, Configuration, User’s Guide:  GFK-1541

Programming Options:

Ethernet Station Manager:  GFK-1186

Host Communications Toolkit, C/C++:  GFK-0870

Host Communications Drivers, MS Windows:  GFK-1026

Host Communications Toolkit, Visual Basic:  GFK-1063

CPU Modules, CPU311-CPU341

Series 90-30 CPUs

(IC693CPU311 -
IC693CPU341)

Installation:  GFK-0356

Configuration and Programming Options:

Configuration and Programming (HHP):  GFK-0402

Configuration (LM90):  GFK-0466

Programming (LM90):  GFK-0467

SFC Programming (LM90):  GFK-0854

Configuration / Programming (VersaPro):  GFK-1670

Configuration (CIMPLICITY Machine Edition Logic Developer-
PLC:  GFK-1868
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CPU Modules, CPU350 - CPU374

IC693CPU350

CPU Module

Installation:  GFK-0356

Configuration and Programming Options:

Configuration / Programming (HHP):  GFK-0402

Configuration (Control):  GFK-1295

Programming (Control):  GFK-1411

SFC Programming (Control):  GFK-1385

Configuration (LM90):  GFK-0466

Programming (LM90):  GFK-0467

SFC Programming (LM90):  GFK-0854

Configuration / Programming (VersaPro):  GFK-1670

Configuration/Programming CIMPLICITY Machine Edition Logic 
Developer-PLC:  GFK-1868

IC693CPU351

IC693CPU352

CPU Modules

Installation:  GFK-0356

Serial Communications:  GFK-0582

Configuration and Programming Options:

Configuration / Programming (HHP):  GFK-0402

Configuration (Control):  GFK-1295

Programming (Control):  GFK-1411

SFC Programming (Control):  GFK-1385

Configuration (LM90):  GFK-0466

Programming (LM90):  GFK-0467

SFC Programming (LM90):  GFK-0854

Configuration / Programming (VersaPro):  GFK-1670

Configuration/Programming (CIMPLICITY Machine Edition Logic 
Developer-PLC:  GFK-1868

IC693CPU360

CPU modules

Installation:  GFK-0356

Configuration and Programming Options:

Configuration / Programming (HHP):  GFK-0402

Configuration (Control):  GFK-1295

Programming (Control):  GFK-1411

SFC Programming (Control):  GFK-1385

Configuration (LM90):  GFK-0466

Programming (LM90):  GFK-0467

SFC Programming (LM90):  GFK-0854

Configuration / Programming (VersaPro):  GFK-1670

Configuration/Programming (CIMPLICITY Machine Edition Logic 
Developer- PLC:  GFK-1868
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IC693CPU363

CPU Module

Installation:  GFK-0356P or later

Configuration and Programming Options:

Configuration and Programming (HHP):  GFK-0402

Configuration/Programming (Control):  GFK-1295

SFC Programming (Control):  GFK-1385

Configuration (LM90):  GFK-0466

Programming (LM90):  GFK-0467

SFC Programming (LM90):  GFK-0854

Configuration / Programming (VersaPro):  GFK-1670

Configuration/Programming (CIMPLICITY Machine Edition Logic 
Developer-PLC:  GFK-1868

Serial Communications:  GFK-0582

IC693CPU364

IC693CPU374

CPU Module

Installation, Configuration, User’s Guide:  GFK-1541

Specifications:  GFK-0356

Configuration and Programming Options:

Configuration (Control):  GFK-1295

Programming (Control):  GFK-1411

SFC Programming (Control):  GFK-1385

Configuration (LM90):  GFK-0466

Programming (LM90):  GFK-0467

SFC Programming (LM90):  GFK-0854

Configuration / Programming (VersaPro):  GFK-1670

Configuration/Programming (CIMPLICITY Machine Edition Logic 
Developer-PLC:  GFK-1868

Ethernet Station Manager:  GFK-1186

Host Communications Toolkit, C/C++:  GFK-0870

Host Communications Drivers, MS Windows:     GFK-1026

Host Communications Toolkit, Visual Basic:       GFK-1063

Digital Valve Driver Module

IC693DVM300 Installation and Specifications:  GFK-0356P or later

Configuration Options:

This module does not connect to PLC backplane; therefore, it mounts
in an unconfigured slot.

Discrete I/O Modules

All Discrete Input, Output,
and Combination Modules
(IC693MDLxxx)

Installation and Specifications:  GFK-0898

Configuration Options:

Configuration (HHP):  GFK-0402

Configuration (LM90):  GFK-0466

Configuration (Control):  GFK-1295

Configuration (VersaPro):  GFK-1670

Configuration (CIMPLICITY Machine Edition Logic 
Developer-PLC:  GFK-1868
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Genius Modules

IC693BEM331

Genius Bus Controller

Installation, Configuration, User Guide:  GFK-1034

Related Publication:

Genius I/O System User’s Manual:  GEK-90486-1

Genius Blocks User’s Manual:  GEK-90486-2

IC693CMM301

Genius Comm. Module

Installation, Configuration, User Guide:  GFK-0412

Related Publication:

Genius I/O System User’s Manual:  GEK-90486-1

IC693CMM302

Genius Comm. Module +
(Enhanced)

Installation, Configuration, User Guide:  GFK-0695

Related Publication:

Genius I/O System User’s Manual:  GEK-90486-1

Motion Modules

IC693APU300

High Speed Counter

Installation, Configuration, User Guide:  GFK-0293

IC693APU301

IC693APU302

Axis Positioning Modules

Installation, Configuration, User’s Guide:

Standard Mode:  GFK-0840

Follower Mode:  GFK-0781

Motion Programming:  GFK-0664

IC693DSM302

Digital Servo Module

Installation, Configuration, User’s Guide (standard and follower modes):
GFK-1464

Motion Programming:  GFK-0664

IC693DSM314

Digital Servo Module

Installation, Configuration, Local Logic, Motion Programming User’s Guide
(standard and follower modes): GFK-1742

Other Option Modules

IC693ADC311

Alphanumeric Coprocessor
Module

Installation, Configuration, User’s Guide:  GFK-0499

Programming Options:

Programming, PCOP Development Software:  GFK-0487

ADS Display System Reference Manual:  GFK-0641

IC693TCM302

Temperature Control Module

Installation, Configuration, User’s Guide:  GFK-1466

IC693APU305

I/O Processor Module

Installation, Configuration, User’s Guide:  GFK-1028
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IC693PCM300
IC693PCM301
IC693PCM311

Programmable Coprocessor
Modules

Installation, Configuration, User’s Guide:  GFK-0255

Programming Options:

Programming, PCOP Development Software:  GFK-0487

Programming, MegaBasic:  GFK-0256

Programming, C Language:  GFK-0771

PCM C Function Library Reference:  GFK-0772

PCM Quick Reference Guide:  GFK-0260

PCOP Quick Reference Guide:  GFK-0657

TERMF Quick Reference Guide:  GFK-0655

IC693PTM100

Power Transducer Module
(PTM)

(Not available until late 1999.)

Installation, configuration, user’s guide:  GFK-1734

(Not available until late 1999.)

Power Supply Modules

All Series 90-30 Power
Supply Modules

(IC693PWRxxx)

Installation:  GFK-0356

Configuration Options:

Configuration (HHP):  GFK-0402

Configuration (LM90):  GFK-0466

Configuration (Control):  GFK-1295

Configuration (VersaPro):  GFK-1670

Configuration(CIMPLICITY Machine Edition Logic 
Developer-PLC:  GFK-1868

Programming Device

IC693PRG300

Hand-Held Programmer

User’s Manual (using the HHP for configuration and programming):
GFK-0402

State Logic Products

IC693CSE311

IC693CSE313

IC693CSE323

IC693CSE331

IC693CSE340

State Logic CPUs

Installation, Configuration, User’s Guide:  GFK-1056

Programming Options:

ECLiPS English Control Language:  GFK-0732

OnTOP User’s Guide:  GFK-0747

OnTOP Troubleshooting Manual:  GFK-0750

AD693SLP300

State Logic Processor (SLP)
Module

Installation, Configuration, User’s Guide:  GFK-0726

Software Options:

ECLiPS English Control Language:  GFK-0732

OnTOP Troubleshooting Manual:  GFK-0750

AD693CMM301

State Logic Serial
Communications (SCM)
Module

Installation, Configuration, User’s Information Data Sheet: GFK-1529

See also:  GFK-1056
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Publication Revision Letters

When a GE Fanuc publication is revised, a letter is placed at the end of the publication number.  For

example, in the publication number GFK-0356Q, the letter Q at the end indicates the version of the

manual. Manuals are revised when there are changes or additions to the products or product lines

covered in the manual.  Since this is a continual process revision letters are not included in this

appendix, except in a few special cases.  Therefore, when ordering these publications, ask for the latest

version.

Note: If a publication number does not have an ending letter (suffix), such as GFK-1581, the

publication has never been revised.

Other Sources of Information

 GE Fanuc InfoLink PLC CD.  This CD contains a collection of GE Fanuc PLC manuals for

Series 90-30, Series 90-70, Genius, VersaMax, etc.

 GE Fanuc web site.  This web site, at http://www.gefanuc.com, contains recently revised

publications, product revision histories, and an online catalog.

Note: The information in this appendix is based on Data Sheet GFK-1661.
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GFK-0255 Series 90 Programmable Coprocessor Module and Support Software User’s Manual

GFK-0256 MegaBasic Language Reference and Programmer’s Guide Reference Manual

GFK-0260 Programmable Coprocessor Module Quick Reference Guide

GFK-0293 Series 90-30 PLC High Speed Counter User’s Manual

GFK-0356 Series 90-30 PLC Installation Manual

GFK-0402 Hand-Held Programmer for Series 90-30/20/Micro PLC User’s Manual

GFK-0412 Series 90-30 Genius Communications Module User’s Manual

GFK-0466 Logicmaster 90, Series 90-30/20/Micro Programming Software User’s Manual

GFK-0467 Series 90-30/20/Micro PLC Reference Manual

GFK-0487 Series 90 PCM Development Software (PCOP) User’s Manual

GFK-0499 CIMPLICITY 90-ADS Alphanumeric Display System User’s Manual

GFK-0582 Series 90 PLC Serial Communications Driver User’s Manual

GFK-0631 Series 90-30 I/O Link Slave Interface User’s Manual

GFK-0641 CIMPLICITY 90-ADS Alphanumeric Display System Reference Manual

GFK-0655 Series 90 PCM Support Software (TERMF) Quick Reference Guide

GFK-0657 Series 90 PCM Development Software (PCOP) Quick Reference Guide

GFK-0664 Series 90-30 Axis Positioning Module Programmer’s Manual

GFK-0695 Series 90-30 Enhanced Genius Communications Module User’s Manual

GFK-0726 State Logic Processor For Series 90-30 PLC User’s Guide

GFK-0732 ECLiPS English Control Language Prog. System for Series 90-30 PLC User’s Guide

GFK-0750 OnTOP for Series 90-30 Online Troubleshooting and Operator Prog. User’s Manual

GFK-0771 C Programmer’s Toolkit for Series 90 PCMs User’s Manual

GFK-0772 PCM C Function Library Reference Manual

GFK-0781 Motion Mate APM for Series 90-30 PLC Follower Mode User’s Manual

GFK-0823 Series 90-30 I/O Link Master Module User’s Guide

GFK-0840 Power Mate APM for Series 90-30 PLC Standard Mode User’s Manual

GFK-0854 Series 90 Sequential Function Chart Programming Language User’s Manual

GFK-0870 Host Communications Toolkit for C/C++ Applications User’s Manual

GFK-0898 Series 90-30 PLC I/O Module Specifications Manual

GFK-1026 Host Drivers &Comm. Config. Software for Windows Environments User’s Manual

GDK-1028 Series 90-30 I/O Processor Module User’s Manual

GFK-1034 Series 90-30 Genius Bus Controller User’s Manual

GFK-1037 Series 90-30 FIP Remote I/O Scanner User’s Manual

GFK-1038 Series 90-70 FIP Bus Controller’s User’s Manual

GFK-1056 Series 90-30 State Logic Control System User’s Manual

GFK-1063 Host Communications Toolkit for Visual Basic Applications User’s Manual

GFK-1175 Field Control Distributed I/O & Control Sys. FIP Bus Interface Unit User’s Manual

GFK-1179 Installation Requirements for Conformance to Standards

GFK-1186 TCP/IP Ethernet Communications for the Series 90 PLC Station Manager Manual

GFK-1213 Series 90-30 FIP Bus Controller User’s Manual

GFK-1295 Using GE Fanuc Control

GFK-1385 GE Fanuc Control:  Using the Sequential Function Chart Editor

GFK-1411 Series 90-30 System Manual

GFK-1464 Motion Mate DSM 302 for Series 90-30 PLCs User’s Manual
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GFK-1466 Temperature Control Module for the Series 90-30 PLC User’s Manual

GFK-1541 TCP/IP Ethernet Communications for the Series 90 PLC User’s Manual

GFK-1670 VersaPro User’s Guide

GFK-1868 CIMPLICITY Machine Edition Getting Started

GEK-90486-1 Genius I/O System and Communications User’s Manual

GEK-90486-2 Genius I/O Discrete and Analog Blocks User’s Manual
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Terminal Block Quick Connect Components

This appendix describes the optional terminal block components for Series 90-30 discrete I/O

modules.  This system is referred to as the Terminal Block Quick Connect (TBQC) system. The

advantage of this system, is that it allows the listed discrete I/O modules to be quickly connected to

TBQC terminal blocks.  In this system, the TBQC terminal block (shown below) is snapped onto a

standard DIN-rail.  Then, a factory-made cable is connected between the terminal block’s

connector and the I/O module’s connector.  An I/O module that has a terminal board instead of a

connector is converted into a connector type using an adapter faceplate.

The TBQC system is not recommended for use with Analog modules because it does not meet the

shielding recommendations for Analog module connections.  (See the Series 90-30 PLC I/O

Module Specifications Manual, GFK-0898, for Analog module wiring information.)

This appendix contains two sections, one for discrete 16-point I/O modules and one for discrete 32-

point I/O modules.

Figure H-1.  Typical TBQC Terminal Block

H
Appendix

19

20

1

2

a45586A

Connector (Male Pins)

“Box” Terminals
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Terminal Block Quick Connect Components for 16-Point Modules

Installing a 16 point module typically takes 2 1/2 hours to wire from a PLC to a terminal blocks or

strip. With the TBQC, you simply snap the terminal block onto a DIN rail, remove the I/O

module’s terminal assembly, snap in the I/O faceplate, and connect the cable. This reduces wiring

time to about two minutes, thereby reducing wiring costs and errors. A complete assembly consists

of a terminal block, an I/O Face Plate, and a cable.

Terminal Blocks

Terminal blocks have three rows of terminals, arranged in three levels, as shown in Figure H-1.

These terminal blocks feature an easy to use captive-screw, “rising cage” type connection system.

Catalog numbers for the terminal blocks and the modules they can be used with are listed below.

Table H-1.  TBQC Terminal Block Selection Table

Catalog

Number

Use With

These Modules

   Module

Description

IC693ACC329* IC693MDL240 Input, 120 VAC - 16 points

IC693MDL645 Input, 24 VDC Pos./Neg Logic- 16 points

IC693MDL646 Input, 24 VDC Pos./Neg, Logic, FAST - 16 points

IC693ACC330 IC693MDL740 Output, 12/24 VDC Pos Logic, 0.5A - 16 points

IC693MDL742 Output, 12/24 VDC Pos Logic  ESCP, 1A- 16 points

IC693ACC331 IC693MDL741 Output, 12/24 VDC Neg Logic, 0.5A- 16 points

IC693ACC332 IC693MDL940 Output, Relay, N.O. - 16 points

IC693ACC333 IC693MDL340 Output, 120 VAC, 0.5A - 16 points

* This Terminal Block may be used with most I/O modules that have up to 16 I/O points (can

not be used with 32 point modules).  Jumpers may have to be added; for details of required

wiring connections, refer to module specifications in GFK-0898.

Cable Current Rating

Each conductor in these 24-conductor cables has a current rating of 1.2 Amps.  If using these cables

with a 16-point Output module with a higher output current rating, you must use the lower value of

1.2 Amps for the maximum load current rating .  If you have field devices that require more than

1.2 Amps, do not use a TBQC assembly - use the standard Terminal Board that comes with the

module instead.
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Cable Selection and Cross-Reference

Three cables are available for connecting between the module’s faceplate connector and the

terminal block.  The only difference in these cables is their length.  These cables have right-angle

connectors on the module end to minimize the space required in front of the modules.  These three

cables replace three obsolete cables that had straight connectors.  Use the following table to select

the correct cable.

Cable Catalog

Number

Description Replaces Obsolete

Cable Number

IC693CBL330 CBL Assembly, 24-pin, 90 Deg, Right Side, 1.0 Meter
length

IC693CBL321

IC693CBL332 CBL Assembly, 24-pin, 90 Deg, Right Side, 2.0 Meter
length

IC693CBL322

IC693CBL334 CBL Assembly, 24-pin, 90 Deg, Right Side, 0.5 Meter
length

IC693CBL323

I/O Face Plate for 16-Point Modules

The I/O Face Plate (catalog number IC693ACC334) has a 24-pin connector, which provides the

connection to the applicable terminal block through a 0.5, 1, or 2 meter cable.  This face plate

replaces the standard terminal board on the listed modules.

I/O Face Plate Installation

Step 1: Install terminal block assembly on DIN rail

Place the terminal block over the desired location on the DIN rail and snap into place.

Step 2: Remove 20-pin terminal assembly from module

JACKING
LEVER

PULL
TAB

Open the plastic terminal board

Push up on the jacking lever to release

the terminal block.

Grasp pull-tab towards you until contacts

separated from module housing and hook

disengaged for full removal.

1. 2.
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Step 3: Snap I/O Face Plate assembly on module

Step 4: Connect cable to connector on terminal block

Finally, connect the selected length cable from the connector on the I/O Face Plate to the connector

on the interposing terminal block.

Module Wiring Information

Refer to GFK-0898, Series 90-30 PLC I/O Module Specifications Manual for wiring connections

for each module.

Cable Information

Data sheets for the cables are found in the “Cables” chapter of this manual.

A1 2 3 4  5 6 7 8

B1 2 3 4  5 6 7 8
F

A1 2 3 4  5 6 7 8

B1 2 3 4  5 6 7 8
F

Installing the I/O Face Plate Module with I/O Face Plate Installed

a47118
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Connector Pin Orientation and Connection to Module Terminal

Figure H-2.  TBQC Faceplate

Terminal Block Information

Terminal block data sheets are found on the next several pages.

A1 2 3 4  5 6 7 8

B1 2 3 4  5 6 7 8
F

Connector Pin Orientation

Pin A1

Pin A12

Pin B1

Pin B12

Module
Terminal #

Connector
     Pin#

1   . . . . . . . .  B1
2   . . . . . . . .  A1
3   . . . . . . . .  B2
4   . . . . . . . .  A2
5   . . . . . . . .  B3
6   . . . . . . . .  A3
7   . . . . . . . .  B4
8   . . . . . . . .  A4
9   . . . . . . . .  B5
10 . . . . . . . .  A5
     . . . . . . . .  B6 (N.C.)

     . . . . . . . .  A6 (N.C.)

     . . . . . . . .  B7 (N.C.)

     . . . . . . . .  A7 (N.C.)

11 . . . . . . . .  B8
12 . . . . . . . .  A8
13 . . . . . . . .  B9
14 . . . . . . . .  A9
15 . . . . . . . .  B10
16 . . . . . . . .  A10
17 . . . . . . . .  B11
18 . . . . . . . .  A11
19 . . . . . . . .  B12
20 . . . . . . . .  A12

a47119
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IC693ACC329 TBQC Terminal Block

Use with the following 16-point I/O modules:

IC693MDL240

IC693MDL645

IC693MDL646

Figure H-3.  IC693ACC329 TBQC Terminal Block

Note

The common row terminals (labeled with the letter C) are provided for wiring
convenience.  Their use is optional.  They are electrically isolated from the numbered
terminals.  You may use them as is, or jumper them to a numbered terminal.  Refer to
GFK-0898, Series 90-30 PLC I/O Module Specifications Manual for wiring diagrams of
the modules.

Mounting

These terminal blocks are mounted on a standard, user-supplied 35 mm DIN-rail.

19

20

1

2

C

2 4 6 8 10 12 14 16 18 20

1 3 5 7 9 11 13 15 17 19

CCCCCCCCCCCCCCCC

TERMINAL

BLOCK

a45586

(See Note 1

Below)

Maximum wire size
per terminal: one
#14 AWG (2.10 mm

2)

Width

Height (all blocks) 2.25” (57mm)
Depth (all blocks) 1.7716” (45mm)

4.44” (112mm)
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IC693ACC330 TBQC Terminal Block

Use with the following 16-point I/O modules:

IC693MDL740

IC693MDL742

Figure H-4.  IC693ACC330 TBQC Terminal Block

Note

Refer to GFK-0898, Series 90-30 PLC I/O Module Specifications Manual for required
wiring connections.

Mounting

These terminal blocks are mounted on a standard, user-supplied 35 mm DIN-rail.

C C

2 4 6 8 10 12 14 16 18 20

1 3 5 7 9 11 13 15 17 19

CCCCCCCCCCCCC C C C

TERMINAL

BLOCK

a45587

19

20

1

2

Maximum wire size
per terminal: one
#14 AWG (2.10 mm

2)

Width

Height (all blocks) 2.25” (57mm)
Depth (all blocks) 1.7716” (45mm)

4.64” (117.86mm)
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IC693ACC331 TBQC Terminal Block

Use with the following 16-point I/O module: IC693MDL741

Figure H-5.  IC693ACC331 TBQC Terminal Block

Note

Refer to GFK-0898, Series 90-30 PLC I/O Module Specifications Manual for required
wiring connections.

Mounting

These terminal blocks are mounted on a standard, user-supplied 35 mm DIN-rail.

2 4 6 8 10 12 14 16 18 20

1 3 5 7 9 11 13 15 17 19

+

TERMINAL

BLOCK

a45588

+ + + + + + + + + + + + + + + + +

19

20

1

2

Maximum wire size
per terminal: one
#14 AWG (2.10 mm

2)

Width

Height (all blocks) 2.25” (57mm)
Depth (all blocks) 1.7716” (45mm)

4.64” (117.86mm)
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IC693ACC332 TBQC Terminal Block

Use with the following 16-point I/O module: IC693MDL940

Figure H-6.  IC693ACC332 TBQC Terminal Block

Note

The common row terminals (labeled with the letter C) are provided for wiring
convenience.  Their use is optional.  They are electrically isolated from the numbered
terminals.  You may use them as is, or jumper them to a numbered terminal.  Refer to
GFK-0898, Series 90-30 PLC I/O Module Specifications Manual for wiring diagrams of
the modules.

Mounting

These terminal blocks are mounted on a standard, user-supplied 35 mm DIN-rail.

CC

2 4 6 8 10 12 14 16 18 20

1 3 5 7 9 11 13 15 17 19

C C C C C C C C C C C C C C C C C C

TERMINAL

BLOCK

a45589

19

20

1

2

(See Note 1

Below)

Maximum wire size
per terminal: one
#14 AWG (2.10 mm

2)

Width

Height (all blocks) 2.25” (57mm)
Depth (all blocks) 1.7716” (45mm)

5.04” (128mm)
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IC693ACC333 TBQC Terminal Block

Use with the following 16-point I/O module: IC693MDL340

Figure H-7.  IC693ACC333 TBQC Terminal Block

Note

The neutral row terminals (labeled with the letter N) are provided for wiring convenience.
Their use is optional.  They are electrically isolated from the numbered terminals.  You
may use them as is, or jumper them to a numbered terminal.  Refer to GFK-0898, Series
90-30 PLC I/O Module Specifications Manual for wiring diagrams of the modules.

Mounting

These terminal blocks are mounted on a standard, user-supplied 35 mm DIN-rail.

N NN

2 4 6 8 10 12 14 16 18 20

1 3 5 7 9 11 13 15 17 19

N N N N N N N N N N N N N N N

19

20

1

2

a45590

(See Note 1

Below)

Maximum wire size
per terminal: one
#14 AWG (2.10 mm

2)

Width

Height (all blocks) 2.25” (57mm)
Depth (all blocks) 1.7716” (45mm)

4.64” (117.86mm)

TERMINAL

BLOCK
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Terminal Block Quick Connect Components for 32-Point Modules

The 32-point modules do not require a new faceplate since they are equipped with a dual-connector

faceplate as a standard feature.  Since each module has two 24-pin connectors, they each require

two cables and two terminal blocks.  Also, since the modules’ two connectors are oriented

differently (see example in figure below), the two cables are different.  One is called a “right side”

cable and the other, a “left side” cable.

Note: These terminal blocks will not work with the 32-point I/O modules that have 50-pin

connectors.

Pin B1

Pin B12Pin B1

Pin B12

A1 2 3 4  5 6 7 8

B1 2 3 4  5 6 7 8
F

C1 2 3 4  5 6 7 8

D1 2 3 4  5 6 7 8

CD AB

INPUT
5/12 VDC

POS/NEG LOGIC

3.0 mA/Pt at 5VDC

8.5 mA/Pt at 12VDC

Right Side
Connector

Left Side
Connector

Figure H-8.  IC693MDL654 32-Point Module
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Terminal Block

Terminal blocks have three rows of terminals, arranged in three levels, as shown in Figure H-1.

The terminals feature an easy to use captive-screw, “rising cage” type connection system.  Catalog

numbers for the terminal block and the modules it can be used with are listed below.

Catalog

Number

Use With

These Modules

Module

Description

IC693ACC337 IC693MDL654
IC693MDL655
IC693MDL752
IC693MDL753

Input, 5/12 VDC (TTL) Pos/Neg Logic- 32 points
Input, 24 VDC Pos/Neg Logic - 32 points
Output, 5/24 VDC Neg Logic-32 points
Output, 12/24 VDC Pos Logic, 0.5A - 32 points

Cable Selection and Cross-Reference

Six cables are available for connecting between the modules’ faceplate connectors and the terminal

blocks.  These cables have right-angle connectors on the module end to minimize the space

required in front of the modules.  These six cables replace three obsolete cables that had straight

connectors.  Since the modules’ two connectors are oriented differently (see previous figure), a

right-side and left-side cable is required.  Use the following table to select the correct cables.  The

table also lists cable kits that consist of a pair of same length, right side and left side cables.

Cable Current Rating

Each conductor in these 24-conductor cables has a current rating of 1.2 Amps, which is more than

adequate to handle the current requirement of any of the 32-point I/O modules listed in the previous

table.

Catalog Number Cable Description and Length

Replaces Obsolete

Cable Number

IC693CBL329 Dual 24-pin, 90 deg. connectors, Left Side
Cable length = 1.0 Meter

IC693CBL321

IC693CBL330 Dual 24-pin, 90 deg. connectors, Right Side
Cable length = 1.0 Meter

IC693CBL321

IC693CBL331 Dual 24-pin, 90 deg. connectors, Left Side
Cable length = 2.0 Meters

IC693CBL322

IC693CBL332 Dual 24-pin, 90 deg. connectors, Right Side
Cable length = 2.0 Meters

IC693CBL322

IC693CBL333 Dual 24-pin, 90 deg. connectors, Left Side
Cable length = 0.5 Meter

IC693CBL323

IC693CBL334 Dual 24-pin, 90 deg. connectors, Right Side
Cable length = 0.5 Meter

IC693CBL323

Cable Kits

IC693CBK002 Cable Kit.  Includes both the IC693CBL329 (left side) and IC693CBL330 (right
side) cables

IC693CBK003 Cable Kit.  Includes both the IC693CBL331 (left side) and IC693CBL332 (right
side) cables

IC693CBK004 Cable Kit.  Includes both the IC693CBL333 (left side) and IC693CBL334 (right
side) cables
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Cable Data

Data sheets for these cables are found in the “Cables” chapter of this manual.

Terminal Block Data

IC693ACC337 TBQC Terminal Block

Use with the following 32-point I/O modules (2 required per module):

IC693MDL654, IC693MDL655

IC693MDL752, IC693MDL753

1

2

C

2 4 6 8 10 12 14 16 18 20

1 3 5 7 9 11 13 15 17 19

CCCCCCCCCCCCCCCC

TERMINAL

BLOCK

(See Note 1

Below)

Maximum wire size

per terminal: one

#14 AWG (2.10 mm2)

Width

Height (all blocks) 2.15” (57mm)

Depth (all blocks) 1.7716” (45mm)

4.45” (112mm)

22

21 23

24

24–Pin

Connector
B1 B2 B3 B4 B5 B6 B7 B8 B9 B10 B11 B12

A1 A2 A3 A4 A5 A6 A7 A8 A9 A10 A11 A12

24

23

Figure H-9.  IC693ACC337 TBQC Terminal Block

Note

The common row terminals (labeled with the letter C) are provided for wiring
convenience.  Their use is optional.  They are electrically isolated from the numbered
terminals.  You may use them as is, or jumper them to a numbered terminal.  Refer to
GFK-0898, Series 90-30 PLC I/O Module Specifications Manual for wiring diagrams of
the modules.

Mounting

These terminal blocks are mounted on a standard, user-supplied 35 mm DIN-rail.
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SNP Multidrop

SNP Multidrop Overview

As used in this appendix, the term “SNP Multidrop” refers to a system that allows a programmer

(called the “master or host”), such as a personal computer running GE Fanuc programming

software, to connect to two or more PLCs or intelligent Option modules (called “slaves“) via a

single connection.  In this arrangement the programmer is able to program, configure, test,

troubleshoot, etc., any one of the multidropped devices from one connection point.

Physically, a typical SNP multidrop system consists of a programmer and two or more PLCs

interconnected by a “daisy-chain“ type cabling arrangement, as shown in the figure below.  It is

necessary to assign each slave device (PLC or Option module) a unique SNP (Series Ninety

Protocol) address, using programming software such as Logicmaster, VersaPro, or Logic

Developer-PLC.  The SNP address is used by the programmer to designate which PLC it will

communicate with.  The SNP protocol uses the RS-422 communications standard.  Note that the

PLCs or Option modules do not communicate with each other over the multidrop system.  They

only communicate with the programmer.  And only one device, the one designated by the

programmer, can communicate with the programmer at a time.

IC690ACC901

Series 90-30 PLC (slave) Series 90-30 PLC (slave) Series 90-30 PLC (slave)

Multidrop Cable Multidrop Cable

Serial Cable

Multidrop Connector

 15-pin Male
Multidrop Connector
 15-pin Male

Multidrop Connector
15-pin Male

Multidrop
Connector
15-pin Female

Programmer (master)

Figure I-1.  Series 90-30 Multidrop Example

I
Appendix
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Multidrop Cables

There are two sources of multidrop cables:

 GE Fanuc cable, catalog number IC690CBL714A - This pre-made cable can be purchased

for applications where the PLCs are mounted in the same cabinet, such as in the case of

redundant systems.  The length of this cable is 40 inches (  meter).

 Custom built - For PLCs that are more than 40 inches (  meter) apart, it is necessary to build a

custom length cable.  The specifications are provide below.

Limitations

 The maximum cable length between a master (programmer) and slave device (PLC or Option

module) in a multidrop system is 4,000 feet ( ,2 9 meters).

 The maximum number of slave devices is limited to eight.

Cable and Connector Specifications

The cable assembly presents one of the most common causes of communication failure.  For best

performance, construct the cable assemblies using the  recommended connector parts and

specifications.

Table I-1.  Connector and Cable Specifications

Item Description

Series 90 PLC:  Serial (RS-422) port with metric hardware

Connectors Connector:  5-pin male, D-Subminiature Type, Cannon DA 5S (solder pot) Hood:  AMP
207470-  connector shell
Hardware Kit:  AMP 20787 -  Kit includes 2 metric screws  and 2 screw clips

Miniconverter:  For connecting to IC690ACC90  miniconverter

Connector:   5-pin female, DB 5F,
Hood:  AMP #207470-  or equivalent
M3 Latchblocks:  AMP #208 0  or equivalent

Computer grade, 24 AWG (.22 mm2), minimum with overall shield

Catalog Numbers:  Belden 9505, Belden 9306, Belden 9832

Cable These cables provide acceptable operation for data rates up to 9.2 Kbps as follows:

RS-422/RS-422: 4000 feet ( 200 meters) maximum length.  Must not exceed the 
maximum RS-422 Common Mode specification of +7V to –7V.  
Isolation at the remote end may be used to reduce or eliminate Common 
Mode voltages.

When using RS-422/RS-422, the twisted pairs should be matched so that both transmit signals
make up one twisted pair and both receive signals make up the other twisted pair.  If this is
ignored, cross-task resulting from the mismatching will affect the performance of the
communications system.

When routing communication cables outdoors, transient suppression devices can be used to
reduce the possibility of damage due to lightning or static discharge.

Care should be exercised that all connected devices are grounded to a common point.

Failure to do so could result in damage to the equipment.
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MultiDrop Cable Wiring Diagram

  DCD ( A )
  DCD ( B )
  RD ( A' )
  RD ( B' )
  SD ( A )

SD ( B )
RT

CTS ( A' )
CTS ( B' )
RTS ( A )
RTS ( B )

+5V
0V

SHLD

2
3

10
11
12
13

9
15

8
6

14
5
7
1

SD ( A )
SD ( B )
RD ( A' )
RD ( B' )
RD
RTS ( A )
RTS ( B )
CTS ( A' )
CTS ( B' )
+5V
0V
SHLD

ALSO IT IS RECOMMENDED TO MAKE ANY NECESSARY CONNECTIONS
INSIDE THE CABLE CONNECTOR TO BE MOUNTED ON THE PLC.   IT IS
NOT RECOMMENDED TO USE TERMINAL STRIPS TO  OTHER TYPES OF
CONNECTORS ALONG THE LENGTH OF THE TRANSMISSION LINE.

NOTE

WHEN WIRING RS-422 /485 MULTIDROP CABLES, REFLECTIONS ON THE
TRANSMISSION LINE CAN BE REDUCED BY CONFIGURING THE CABLE IN A
DAISY CHAIN FASHION, AS SHOWN BELOW.

MINI-
CONVERTERPROGRAMMER

FIRST SLAVE
 STATION (PLC)

LAST SLAVE
STATION (PLC)

GROUND POTENTIAL:  MULTIPLE UNITS, NOT CONNECTED TO THE SAME POWER SOURCE, MUST HAVE COMMON GROUND POTENTIALS OR GROUND ISOLATION FOR PROPER
OPERATION  OF THIS SYSTEM.

TERMINATION RESISTANCE FOR THE RECEIVE DATA (RD) SIGNAL NEEDS TO BE CONNECTED ONLY ON UNITS AT THE END OF THE LINES. THIS TERMINATION IS MADE

ON THE SERIES 90 PLC PRODUCTS BY CONNECTING A JUMPER BETWEEN PIN 9 AND PIN 10 INSIDE THE 15-PIN D-SHELL WITH THE FOLLOWING EXCEPTION.  FOR SERIES

90-70 PLCs, CATALOG NUMBERS IC697CPU731 AND IC697CPU771, THE TERMINATION FOR RD AT THE PLC IS IMPLEMENTED BY A JUMPER BETWEEN PIN 9 AND PIN 11.

PLC 15-PIN CONNECTOR

SERIES 90-30 LOCATED

ON POWER SUPPLY
SERIES 90-70 LOCATED

ON THE CPU BOARD

PIN

15- PIN
MALE

*

15- PIN
FEMALE

PIN

2
3

12
13
10
11

9
6

14
15

8
5
7
1

RS-422
MAKE CONNECTIONS

INSIDE D-CONNECTORS

TO OTHER PLC's
If applicable

PIN

*

SD ( A )
SD ( B )
RD ( A' )
RD ( B' )
RD
RTS ( A )
RTS ( B )
CTS ( A' )
CTS ( B' )
+5V
0V
SHLD

*

2
3

12
13
10
11

9
6

14
15

8
5
7
1

15- PIN
MALE

To Miniconverter on
Programmer Serial
Cable

To First Slave PLC

To Second Slave PLC

Figure I-2.  Multidrop Cable Wiring Diagram
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SNP Multidrop Examples

IC690ACC90

Conn. B

Conn. A

Conn. C to APM Comm. Port

Series 90-30 PLC

IC690CBL714A Cable

Serial Cable

APMPS CPU

Figure I-3.  Connecting CPU and APM to Programmer with IC690CBL714A Cable

C
P
U

C
P
U

C
P
U

RS-232/422
Converter

PLC A PLC CPLC B

IC690CBL714A IC690CBL714A

Conn. A

Conn. B Conn. B Conn. C

Conn. C Conn. A

Figure I-4.  Multidrop Arrangement for Series 90-70 TMR Redundant System
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IC690ACC90

Conn. B

Conn. A

Conn. C

Series 90-30 PLC Series 90-30 PLC

IC690CBL714A Cable

Serial Cable

Figure I-5.  Multidrop Arrangement for Series 90-30 Redundant System

Configuring and Connecting a Programmer to a Multidrop Network

Each slave device on a multidrop system must have its own unique SNP ID (identification).  The

SNP ID assignment is made with a programmer running GE Fanuc programming software, or with

the Hand Held Programmer.  Logicmaster, Control, or Versa Pro software packages all can be used

for this purpose.  The following example uses Logicmaster.  Please see your software user’s

manual or on-line help screens for instructions.  Regardless of what software you use, the basic

steps are:

 Connect your programmer to each individual PLC or module on the multidrop system and

assign each one a unique SNP ID.

 Connect your programmer to the multidrop system and select Multidrop for the programmer’s

connection method.

 In the programming software, select the SNP ID of the PLC or module you wish to connect to.
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Assigning a PLC SNP ID to a PLC with Logicmaster

 Take your programmer to the first PLC to be assigned, and connect directly to its programmer

port.

 From the Logicmaster Main Menu, select F2, “Logicmaster 90 Configuration Package.“

 Select F2, “CPU Configuration.”

 Put the software in the ONLINE mode.

 Select F3, “Assign PLC ID.”  On the ASSIGN PLC ID screen, the CURRENT PLC ID field

will display an ID if the PLC has one.  If the PLC does not currently have an SNP ID, this field

will be blank. (In the OFFLINE mode it will display a series of asterisks.)

 Key in the new PLC ID.  For newer CPUs, it may be from one to seven alpha-numeric

characters long.  For older CPUs, it is limited to a maximum of six characters.  For example, it

could be PLC , APM00 , A , B0000 , etc.

 Press the Enter key.  The new SNP ID will be written to the PLC and the CURRENT PLC ID

field on your screen will update to show this new SNP ID.

 Repeat the above steps for each PLC  that is on the multidrop system.  If assigning an SNP ID

to a module, you must use the appropriate software.  See the user’s manual for the module for

instructions.

Connecting your Logicmaster Programmer to a PLC on a Multidrop System

 Connect your programmer to the programmer connection for the multidrop system.

 From the Logicmaster Main Menu, select F2, “Logicmaster 90 Configuration Package.”

 Select F7, “Programmer Mode and Setup.”

 Select F3, “Select PLC Connections.”

 In the SELECTED SNP ID field, enter the SNP ID of the PLC or device you wish to

communicate with.

 In the PORT CONNECTION field, select MULTIDROP.

 Press F6, “setup,” to connect to the selected PLC.  You should connect to the selected PLC

within a few seconds.  If you cannot connect, see the next section.
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SNP Multidrop Troubleshooting

If you are having trouble connecting to a PLC or module over the multidrop system, check the

following:

 Is there a problem with all PLCs or only one?  Try connecting to other PLCs over the

multidrop system.  If you cannot connect to any, check for a common problem such as a

defective cable.  If you can connect to all but one PLC, use the direct connection method

described in the next paragraph.  Also, if you only have a problem with the last PLC on the

multidrop link, the last section of cable may have a problem.  Or, perhaps you can connect to

all PLCs up to a certain point, but none beyond that point.  This would also strongly suggest

that there is a problem in a section of cable.

 SNP ID may be incorrect.  You may not be able to connect because you are specifying the

wrong SNP ID.  If you are not sure of a PLC’s correct SNP ID and would like to check it, you

can connect your programmer directly to the PLC’s programmer port and read its SNP ID from

the software’s ASSIGN PLC ID screen, (as described in “Assigning an SNP ID to a PLC with

Logicmaster,” above).  Make sure you change the programming software’s connection method

to Direct for this test.  When set for Direct connection, the software will communicate with a

directly connected PLC without regard to its SNP ID.

 Communications settings may not match.  If the PLC’s serial port communication settings

and the programming software’s communication settings do not match, they will not be able to

communicate.  These settings include such things as BAUD Rate, Parity, Stop Bits, etc.  If you

suspect this to be the problem, try connecting directly to the PLC as described above in “SNP

ID may be incorrect.”  If you cannot connect directly, there may be a communication settings

mismatch.  If so, try setting the programming software to its default communication settings.

 Multidrop may not be selected as the connection method.  The default connection method

in the programming software is Direct, which requires that you be connected directly to a PLC

or module’s programmer port.  If this default setting is not changed to Multidrop, you will not

be able to connect to a selected SNP ID over a multidrop system.

 You may have a hardware problem.  Inspect the multidrop cable; it may be wired

incorrectly, damaged, or disconnected.  A wire may be loose on one of the connectors.  Also

check the status of the PLC you are trying to connect to.  It may not be powered up; it may be

stopped; or it may have some other problem.  Eliminate the PLC itself as a possible problem

by connecting your programmer directly to the PLC’s programmer port.  You should be able to

communicate with a PLC using this direct connection even if the programming software is

configured for Multidrop, as long as the SNP IDs match.
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Ethernet Transceivers

IC649AEA102 Ethernet 10BASE-T Transceiver

•  Compliant with the IEEE 802.3 Ethernet specification for 10BASE-T.

•  Connector on transceiver body is standard RJ-45 type for connection to unshielded twisted

pair (UTP) Ethernet cable. .

•  This unit has an attached 40" (1 meter) cable with standard 14-pin AAUI connector for

connecting to a Series 90-30 Ethernet module (IC693CMM321) or CPU with Ethernet

interface (IC693CPU364/CPU374).

•  SQE option is enabled.

•  Power and Link Integrity LED indicator lights.

LI

40 inches (1 meter)

14-Pin AAUI
Connector

8-Pin RJ-45
Connector

3.5" (89 mm)
     1"
(25mm)

   1.8"
(46mm)

8 9 101112 13 14

7 6 5 4 3 2 1

Figure J-1.  IC649AEA102 Ethernet 10BASE-T Transceiver

Power Requirement

This unit draws 60 mA @ 5Vdc from the Ethernet interface via the AAUI connector.

LED Indicator Lights

These are located on the end of the unit next to the RJ-45 connector.  The one labeled LI stays on

as long as Link Integrity is maintained.  The one marked with a “jagged arrow” symbol indicates

the presence of 5Vdc power to the unit.

J
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IC649AEA103 Ethernet 10BASE2 Transceiver

Note: This transceiver replaces obsolete catalog number IC649AEA101

•  Compliant with the IEEE 802.3 Ethernet specification for 10BASE2.

•  A standard BNC connector is mounted on the body of the transceiver for connection to thin

coaxial Ethernet cable.

•  This unit has an attached 10” (254 mm) cable with standard 14-pin AAUI connector for

connecting to a Series 90-30 Ethernet module (IC693CMM321) or CPU with Ethernet

interface (IC693CPU364).

•  SQE slide switch is set to enabled position at the factory.  It must be in this position for proper

operation with GE Fanuc Ethernet products IC693CMM321 and IC693CPU364 (see figure

below).

•  Power LED indicator light.

10 inches (254mm)

14-Pin AAUI
Connector

8 9 10 11 12 13 14

7 6 5 4 3 2 1

3.2 inches (81 mm)

2 inches
(51 mm)

Green LED
Power Indicator

SQE Slide Switch (recessed in housing)

Slide Switch in this Direction to Enable SQE.

   0.9"
(23 mm)

BNC Connector

Figure J-2.  IC649AEA103 Ethernet 10BASE2 Transceiver

Power Requirement

This unit draws 400 mA @ 5Vdc from the Ethernet Interface via the AAUI connector.

LED Indicator Light

Located on the side of the unit as shown in the figure.  This green LED turns on to indicate the

presence of 5Vdc power to the unit.
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Tables and Formulas

Table K-1.  Standard ASCII (American Standard Code for Information Interchange) Codes

Char. Dec. Hex. Char. Dec. Hex. Char. Dec. Hex.
NUL
SOH
STX
ETX
EOT
ENQ
ACK
BEL
BS
HT
LF
VT
FF
CR
SO
SI

DLE
DC1
DC2
DC3
DC4
NAK
SYN
ETB
CAN
EM
SUB
ESC
FS
GS
RS
US
SP
!
”
#
$
%
&
′
(
)
*

0
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

00
01
02
03
04
05
06
07
08
09
0A
0B
0C
0D
0E
0F
10
11
12
13
14
15
16
17
18
19
1A
1B
1C
1D
1E
1F
20
21
22
23
24
25
26
27
28
29
2A

+
,
-
.
/
0
1
2
3
4
5
6
7
8
9
:
;
<
=
>
?
@
A
B
C
D
E
F
G
H
I
J
K
L
M
N
O
P
Q
R
S
T
U

43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85

2B
2C
2D
2E
2F
30
31
32
33
34
35
36
37
38
39
3A
3B
3C
3D
3E
3F
40
41
42
43
44
45
46
47
48
49
4A
4B
4C
4D
4E
4F
50
51
52
53
54
55

V
W
X
Y
Z
[
\
]
^
_
`
a
b
c
d
e
f
g
h
i
j
k
l
m
n
o
p
q
r
s
t
u
v
w
x
y
z
{
|
}
~
“

86
87
88
89
90
91
92
93
94
95
96
97
98
99

100
101
012
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127

56
57
58
59
5A
5B
5C
5D
5E
5F
60
61
62
63
64
65
66
67
68
69
6A
6B
6C
6D
6E
6F
70
71
72
73
74
75
76
77
78
79
7A
7B
7C
7D
7E
7F

K
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AWG to Metric Wire Size Conversion

Since there is not an exact correspondence between American AWG wire sizes and metric sizes,

the metric values in the following table are close approximations.  If you need greater precision,

contact your wire supplier.

Table K-2.  AWG to Metric Wire Size Conversion

AWG to Metric Wire Size Conversion

AWG Size Metric Cross Section in

square millimeters (mm2 )

1 42.4

2 33.6

4 21.2

6 13.2

8 8.37

10 5.26

12 3.31

14 2.08

16 1.31

18 0.82

20 0.52

22 0.32

24 0.21

26 0.13

28 0.081

30 0.051
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Temperature Conversion

Formulas

°C = 5/9(°F – 32)

°F = (9/5 x °C) + 32

Table K-3.  Celsius to Fahrenheit Conversion

Celsius to Fahrenheit Conversion (to nearest degree)

Degrees

Celsius

Degrees

Fahrenheit

Degrees

Celsius

Degrees

Fahrenheit

Degrees

Celsius

Degrees

Fahrenheit

-50 -58 50 122 145 293

-45 -49 55 131 150 302

-40 -40 60 140 155 311

-30 -22 65 149 160 320

-25 -13 70 158 165 329

-20 -4 75 167 170 338

-15 5 80 176 175 347

-10 14 85 185 180 356

-5 23 90 194 185 365

0 32 95 203 190 374

5 41 100 212 195 383

10 50 105 221 200 392

15 59 110 230 205 401

20 68 115 239 210 410

25 77 120 248 215 419

30 86 125 257 220 428

35 95 130 266 225 437

40 104 135 275 230 446

45 113 140 284 235 455
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Conversion Information

Table K-4.  General Conversions

1 ounce (weight) = 28.35 grams

1 pound (weight) = 453.6 grams

1 pound (weight) = 16 ounces

1 pound (force) = 4.448 newtons

1 short ton (weight)= 907.2 kilograms

1 short ton (weight)= 2,000 pounds

1 horsepower (power)= 550 foot-pounds per second

1 horsepower (power) = 746 watts of electrical power

1 kilowatt (power) = 1.341 horsepower

1 kilowatt-hour (energy or work) = 3,412.142 Btu

1 kilowatt-hour (energy or work) = 1,000 watts/hr.

1 watt (power) = 3.412 Btu/hr.

1 watt (power) = 1 joule/sec.

1 joule/sec. (power) = 1 watt

1 joule (energy)= 1 newton-meter

1 Btu = 0.293 watt

1 Btu = 778.2 foot-pounds

1 Btu = 252 gram-calories

1 Btu (energy)= 1055 joules

1 newton-meter (torque or work)  = 0.7376 pound-feet

1 newton-meter (torque or work)  = 8.851 pound-inches

1 pound-foot (torque or work) = 1.3558 newton-meters

1 pound-inch (torque or work) = 0.113 newton-meters

1 ounce-inch (torque or work) = 72 gram-centimeters

1 degree (angular) = 0.0175 radians

1 minute (angular) = 0.01667 degrees

1 radian (angular) = 57.3 degrees

1 quadrant (angular) = 90 degrees
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English and Metric Equivalents

This section is based upon information published on the World Wide Web by the U.S.

government’s National Institute of Standards and Technology (NIST).  For further information,

visit their web site at www.nist.gov.

Table K-5.  Length Equivalents

Units of Length (Underlined Figures are Exact)

Units Inches Feet Yards Millimeters Centimeters Meters

1 inch = 1 0.083 333 0.027 777 25.4 2.54 0.025 4

1 foot = 12 1 0.333 333 304.8 30.48 0.304 8

1 yard = 36 3 1 914.4 91.44 0.914 4

1 mile = 63,360 5,280 1,760 1,609,344 160,934.4 1,609.344

1 mm = 0.0393 700 0.003 280 8 0.001 093 6 1 .1 .001

1 cm = 0.393 700 8 0.032 808 0.010 936 10 1 0.01

1 meter = 39.370 08 3.280 840 1.093 613 1000 100 1

Table K-6.  Area Equivalents

Units of Area (Underlined Figures are Exact)

Units Square

Inches

Square Feet Square

Yards

Square

Centimeters

Square Meters

1 square inch = 1 0.006944 0.000 771 604 9 6.451 6 0.000 645 16

1 square foot = 144 1 0.111111 929.030 4 0.092 903 04

1 square yard = 1296 9 1 8,361.273 6 0.836 127 36

1 square mile = 4,014,489,600 27,878,400 3,097,600 25,899,881,103.36 2,589,988.110 336

1 square

centimeter =

0.155 000 3 0.001 076 391 0.0001195990 1 0.0001

1 square meter = 1,550.003 10.763 91 1.195 990 10,000 1
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Table K-7.  Volume Equivalents I

Units of Volume (Underlined Figures are Exact)

Units Cubic Inches Cubic Feet Cubic Yards

1 cubic inch = 1 0.000 578 703 7 0.000 021 433 47

1 cubic foot = 1,728 1 0.037 037 04

1 cubic yard = 46,656 27 1

1 cubic centimeter = 0.061 023 74 0.000 035 314 67 0.000 001 307 951

1 cubic decimeter = 61.023 74 0.035 314 67 0.001 307 951

1 cubic meter 61,023.74 35.314 67 1.307 951

Table K-8.  Volume Equivalents II

Units of Volume (Underlined Figures are Exact)

Units Milliliters

(Cubic Centimeters)

Liters

(Cubic Decimeters)

Cubic Meters

1 cubic Inch = 16.387 064 0.016 387 064 0.000 016 387 064

1 cubic foot = 28,316.846 592 28.316 846 592 0.028 316 846 592

1 cubic yard = 764,554.857 984 764.554 857 984 0.764 554 857 984

1 cubic centimeter = 1 0.001 0.000 001

1 cubic decimeter = 1,000 1 0.001

1 cubic meter = 1,000,000 1,000 1
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44A420084-001 EMI Line Filter

44A720084-001 Optional EMI Line Filter

Note

This product is not required on later versions of the Series 90-30 PLC.  This
information is provided as a reference for those already using this product.  This
item is still available for purchase from GE Fanuc.

Early versions of the Series 90-30 PLC and its associated hardware components were designed

primarily for use in industrial applications which are, in general,  exempted from FCC

requirements.  The AC power supply in those early PLCs may not comply with FCC  requirements

in non-industrial applications for conducted EMI on AC power lines.  In a situation where it was

desired to satisfy the FCC requirements for non-industrial applications, a line filter was used in

series with the AC power line input.  Later versions of the Series 90-30 PLC meet FCC

requirements and do not require a separate line filter.

A line filter that satisfies the FCC requirements for non-industrial applications is available from GE

Fanuc as part number 44A720084-001.  Figure L-1 provides a wiring diagram for connecting the

line filter in a Series 90-30 PLC.

L
Appendix
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L  

Figure L-1.    44A720084-001 Line Filter Connections to Series 90-30 Power Supply

The equivalent circuit for the line filter is shown below.  This is  provided in case you wish to

specify or design a line filter as an alternative  to the one mentioned above.

7.06
m H

1M .33 .0033

.33.33.33.33 .0033

L

G

N

7.06
m H

L

N

µµµµf

µµµµf
µµµµf

µµµµf

Figure L-2.  Equivalent Circuit for 44A720084-001 Line Filter
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L
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NOTE:

BLUE

BROWN H

N

G

POWER

SUPPLY

FILTER

L

N

FILTER CASE AND ENCLOSURE SHOULD ALSO

BE GROUNDED, IF POSSIBLE.
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L 

44A720084-001 Line Filter Mounting Dimensions

a45626

D

E

Oty.2 A

BLU

BRN

BLU

BRN

GRN/YEL
B

C

Dimension

2.09

53.09

A

1.84

46.74

B

1.29

32.77

C

.0102.375

.2560.32

D

2.75

69.85

E

Inches

Millimeters

Mtg. Holes

.008(2) .187

.0.20(2) 4.75

Mounting Holes

Figure L-3.  44A720084-001 Line Filter Mounting Dimensions
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1
10BASE2

Ethernet transceiver, J-2

10BASE-T
Ethernet transceiver, J-1

3
32-Point modules

figure, 7-5
installation, 2-20
installing, 2-19
TBQC, H-11
wiring, 7-6

4
44A720084-001

EMI line filter, L-1

A
AAUI

connector on CPU364, 5-24
connector on transceiver, J-2

AAUI (transceiver) port, 8-30
AC/DC high capacity power supply

illustration of, 4-4
overvoltage protection devices, 2-24
specifications, 4-5

AC/DC power supplies
overcurrent protection, 4-18
status indicators, 4-16
timing diagram, 4-18

AC/DC standard power supply
ac power source connections, 4-5
dc power source connections, 4-5
illustration of, 4-2
overvoltage protection devices, 2-24, 4-5, 4-16
specifications, 4-3

Accompany Program, 8-1
Acronyms and abbreviations

ADC, 3-12
CMM, 3-12
DIP, 2-28
GCM, 8-2
GCM+, 8-4
HHP, 11-1
HMI, 12-3
PCM, 3-12
PLC, 1-1
SLP, 9-4
TBQC, 2-18
TCM, 8-2

AD693CMM301
module drawing, 9-2

State Logic Serial Module, 9-2

AD693SLP300
State Logic processor, 9-4

Adapter bracket for 10-slot baseplate, 2-8, 3-20
ADC

Alphanumeric Display Coprocessor, 8-35
Wye cable, 10-35

Address
Memory, 5-10

Analog I/O modules
Figure, 7-9
Wiring methods, 2-21, 7-9

APM
Axis Positioning Module, 8-15
Cable data sheets, 10-45

Appendices
Ethernet transceivers, J-1
isolated repeater/converter, C-1

Axis Positioning Module
(APM), 8-15

B
Backplane

Baseplate, 3-12
Definition, 3-3

Backup
User program, 6-3

Backup battery, 4-20
Baseplate

Comparison table, 3-22
expansion dimensions, 3-18
Grounding, 2-12
Modular CPU dimensions, 3-18
mounting, 2-8
remote 10-slot, 3-9
remote 5-slot, 3-9
remote dimensions, 3-18
selecting, 12-5

Baseplate adapter bracket
for 10-slot baseplate, 2-8, 3-20
installation, 2-9, 3-20

Baseplate installation
mounting requirements, model 311/313/323, 3-
16

Baseplate, remote
figure, 3-9

Baseplates
adapter bracket, 2-8, 3-20
Common features, 3-1
dimensions for mounting, 10-slot, 3-17, 3-18
dimensions for mounting, 5-slot, 3-16, 3-17
Embedded CPU dimensions, 3-16
Expansion, 3-7
Expansion and Remote in same system, 3-11
Expansion, features, 3-7
mounting in 19, 2-9, 3-21
number in FIP Nest, 8-12
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power supply location, 4-2
Remote, features, 3-8
Serial number location, 3-2
Sizes, 3-2
Terminology, 3-3
Types, 3-1

Battery
CPU memory backup, 6-1
Date code, 6-7
Determining age, 6-7
installation

accessory kit, 6-10
Life, 6-4
Low warning, 6-4
Memory backup, 4-20
Operating without, 6-6
RAM backup path, 6-8
Replacement strategy, 6-3

Battery accessory kit
For embedded CPUs, 6-9

Blocks, Genius, 8-6
Bracket, adapter, 2-8, 3-20
Break-free SNP protocol, 5-13
Bus

connectors, 8-11

Bus controller, FIP, 8-10
Bus interface, 8-13

C
Cable

32-point I/O, 10-42, 10-49
APM, 10-45
Building 32-point, 10-59
cross-reference table, 10-1
Data sheet list, 10-7
Extension for I/O module, 10-38
HHP, 10-33
I/O bus expansion, 10-22
I/O for 32-point modules, 10-40
I/O interface, 10-54, 10-57
IC690CBL714A multidrop, 10-18
Programmer, 10-12, 10-14, 10-16
PTM interface, 10-65
WSI, 10-8
Wye port expansion, 10-35

Cable and connections for serial port, A-2
multidrop cable, I-2

Cable diagrams for isolated repeater/converter,
C-8

Cable diagrams, serial connection, A-8
Cable for Series 90-30 installations

extension cable for 32 point modules, 10-38, 10-
54, 10-62
hand-held programmer cable, 10-33
I/O cable for 32 point modules, 10-40

I/O cable for Power Mate APM to terminal
block, 10-45
I/O interface cable for 32 point I/O modules, 10-
42, 10-49, 10-57
pcm to PC-AT, 10-14
pcm to Workmaster (PC-XT), 10-12
pcm to Workmaster II (PS/2), 10-16
work station interface cable, 10-8
wye cable wiring diagram, earlier version
baseplates, 10-29
wye cables, 10-35

Cable for Series 90-30 Installations
shield treatment, 10-26

Cables
APM, 8-16
building I/O Bus Expansion, 10-22
I/O Expansion Bus, 3-10
picture, 10-65
SNP multidrop, I-2

Calculations for power supply loads
examples, 12-14

Catalog number
CPU, 5-7

Catalog number location
Baseplate, 3-2

Catalog numbers, cables
IC647CBL704, 10-8
IC693CBL304, 10-35
IC693CBL305, 10-35

CCM, 8-34
CCM communications protocol, 8-34
CCM protocol

PCM module, 8-31

Clearance requirements
PLC rack, 12-17

CMM
Comm. Coprocessor Module, 8-34
Wye cable, 10-35

CNC, 8-24
Color coding

Wires, 2-17

COM port, standard serial, 11-3
Comm. Coprocessor Module

IC693CMM311, 8-34

Communications
using datagrams, 8-6

Compatibility
User program to CPU type, 5-12

Configurable
Memory, 5-14

Conformance to standards, 2-1
Connector, serial port, 4-19, 5-3, 9-11
Converter

IC690ACC900, 11-3
IC690ACC901, 11-4

Converter board jumper configuration, B-8
Converter, RS-232/RS-485, A-7
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Converters
IC655CCM590, C-1
IC690ACC900, B-1
IC690ACC901, D-1
IC690ACC903, 11-4

CPU
350 hardware features, 5-18
350-374 features, 5-13
351 hardware features, 5-19
352 hardware features, 5-19
360 hardware features, 5-18
363 hardware features, 5-19
364 hardware features, 5-23
374 hardware features, 5-25
capacities, 5-10
Compatibility with HHP, 5-13
Data sheets contents, 5-27, 9-13
Embedded features figure, 5-2
Embedded overview, 5-1
Firmware, 5-6
Firmware upgrade, 5-6
jumpers for EPROM/EEPROM selection, model
331, 5-8
Keyswitch, 5-15
Memory size table, 5-11
Microprocessors, 5-3
Modular features figure, 5-3
Modular overview, 5-2
Revision level, 5-7
selecting, 12-4
serial port connector, 4-19, 5-3, 9-11
Serial ports, 5-15
speed, 5-10
State Logic, 9-8
state logic, model CSE 331, 9-10
state logic, model CSE 340, 9-10
Time of day clock accuracy, 5-12
Types, 5-1

CPU 350-374
features table, 5-14

CPU 351
grounding information, 2-14

CPU baseplate
Defined, 3-3
Types, 3-4

CPU baseplates
Embedded, 3-4
Modular, 3-6

CPU data sheets
CPU311, 5-28
CPU313, 5-29
CPU323, 5-30
CPU331, 5-31
CPU340, 5-32
CPU341, 5-33
CPU350, 5-34
CPU351, 5-35
CPU352, 5-36
CPU360, 5-37

CPU363, 5-38
CPU364, 5-39
CPU374, 5-40
CSE 311, 9-14
CSE 313, 9-15
CSE 323, 9-16
CSE 331, 9-17
CSE 340, 9-18

Current draw
module, 12-12

Customer service, telephone number, 2-1

D
Data, global, 8-9
Datagrams, 8-6
Date code

Battery, 6-7

DC high capacity power supply
5 vdc current derating diagram, 4-14
calculating input power requirements, 4-15
capacities, 4-13
illustration of, 4-13
output voltages to backplane, 4-17
specifications, 4-14

DC power supply
dc power connections, 4-15
input power requirements, calculating, 4-8, 4-11,
4-15
isolated +24 vdc supply connections, 4-6, 4-15
overcurrent protection, 4-18
specifications, 4-8, 4-11
status indicators, 4-16
timing diagram, 4-18

DC power supply (24/48 VDC)
illustration of, 4-7

DC power supply (48 VDC)
illustration of, 4-10

Default station address label, 8-30
Diagram, timing, 4-18
Digital Servo Module

DSM302, 8-17
DSM314, 8-20

Dimensions
19-inch  Rack Mounting w/ IC693ACC308

Adapter Bracket, 2-9
baseplates, embedded CPU, 3-16
baseplates, modular, 3-18
for 19- inch rack mounting w/ IC693ACC308

adapter bracket, 3-21
IC693ACC313 recessed mount adapter bracket,
3-21
IC693ACC313 Recessed Mount Adapter
Bracket, 2-10

Direct processing, definition, 8-27
DOIO

instruction, 13-4

Progress Rd Wacol SPS SP302 OM Manual - Equipment Manuals - Generator

Q-Pulse Id TMS541 Active 12/09/2006 Page 1418 of 1433



Index

Index-4 Series 90™-30 PLC Installation and Hardware Manual – August 2002 GFK-0356Q

 

Drops, remote, 8-6
DSM

Digital Servo Module (DSM302), 8-17
Digital Servo Module (DSM314), 8-20

E
EEPROM, 5-5
Embedded baseplates

State Logic, 9-9

Embedded CPU baseplates, 3-4
Features (figure), 3-5

EMI
filter requirement, L-1

EMI line filter
44A720084<#106>001, L-1

Enclosure, 2-1, F-1
Enhanced Genius Comm. Module, 8-4
EPROM, 5-5

Creating, 5-9

EPROM/EEPROM catalog numbers
IC693ACC305, 5-9
IC693ACC306, 5-9

Ethernet
CPU364/374 embedded, 5-17
transceiver, J-1, J-2
transceiver, obsolete, J-2

Ethernet interface
restart pushbutton, 8-30

Ethernet interface module, 8-29
board indicators, 8-30

Ethernet transceiver
IC649AEA102, J-1
IC649AEA103, 8-29, J-2

Expansion
baseplates, 3-7
bus termination, 3-12, 10-25
extension cables, description of, 10-38, 10-54,
10-62
port pin assignments, 10-25

Expansion baseplate
defined, 3-3
IC693CHS392 figure, 3-8
IC693CHS398 figure, 3-7

Expansion system
example, 3-14
remote connections, 3-15, 10-31
requirements of, 12-16

Extension cables, I/O, 10-38, 10-54, 10-62
External battery module, 6-10

F
Faceplate, I/O, H-3
Fax Link system, 13-9
FBC

FIP Bus Controller, 8-10

Features of the DSM302
Easy to Use, 8-18, 8-21
High Performance, 8-18

Field control, 8-10
Field Control

using with PLC, 12-7

Field wiring
to AC/DC power supplies, 2-23

Field wiring connections
to dc input power supply, 4-15
to standard ac/dc power supply, 4-5

FIP bus, 8-12
FIP bus controller, 8-10

description, 8-11

FIP nest
description, 8-12

FIP remote I/O scanner, 8-12
connectors, 8-13
ground lug on module, 8-13
LEDs, 8-13

Firmware
CPU, 5-6
CPU table, 5-6
CPU upgrade, 5-6
CPU Version 9.0, 5-14
Upgrading 350-364 CPUs, 5-14

Firmware upgrade procedure for flash memory,
5-7

Flash
Memory protection, 5-15

Flash memory, 5-5, 5-9, 5-15
firmware upgrade procedure, 5-7

Floating neutral (IT) systems, 2-25
Floating-point math, 5-15

G
GBC

Genius Bus Controller, 8-6

GCM
Example (figure), 1-9
Genius Comm. Module, 8-2

GCM+
Enhanced Genius Comm. Module, 8-4

Genius blocks, 8-6
Genius Blocks

using with PLC, 12-7

Genius bus controller, 8-6
compatibility

hand-held monitor, 8-7
Logicmaster 90-30/20/micro software, 8-7
Series 90-30 PLC, 8-7
Series Six plc, 8-7

datagrams, 8-9
diagnostics, 8-8
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global data operation, 8-9
number in system, 8-7
status LEDs, 8-3, 8-5, 8-7

COM, 8-3, 8-5, 8-7
OK, 8-3, 8-5, 8-7

Genius bus scan, 8-8
Genius Comm. Module

(GCM), 8-2

Genius hand-held monitor, 8-6, 8-8
Genius I/O blocks, 8-8
Global data, 8-6, 8-9

receiving, 8-9
sending, 8-9

Ground bracket
CPU351, 352 figure, 2-15

Ground conductor installation, 2-11
Ground connections

equipment, 2-12
programming device, 2-13
safety and reference, 2-12
shield ground, 2-14

Ground wire
CPU363, 364 figure, 2-16

Grounding procedures, 2-11
Baseplate, 2-12
CPU shield, 2-14
Module shield, 2-14
Option modules, 2-16
Programmer, 2-13
system, 2-11

H
Hand-held monitor (Genius)

compatibility, 8-7

Hand-held monitor, Genius, 8-6
Hand-held programmer

CPU compatibility, 5-13
features of, 11-6
GBC configuration, 8-8
modes of operation, 11-6

Hand-held Programmer
function with FIP I/O nest, 8-12

Hand-Held Programmer
Cable data sheet, 10-33
general description, 11-5

Hand-held programmer cable
description of, 10-33

Hardware
load requirements, 12-12

Heat dissipation
calculating, 12-17

Help
from GE Fanuc, 13-9

HHP, 11-5
Cable data sheet, 10-33

High capacity AC/DC power supply

illustration of, 4-4
overvoltage protection devices, 2-24
specifications, 4-5

High capacity DC power supply
specifications, 4-14

High Capacity DC power supply (24 VDC)
illustration of, 4-13

High speed counter, 8-23
Horner Electric, Inc., 11-8
Host CPU, 8-12
Hotline, PLC, 2-1
HSC

High Speed Counter, 8-23

I
I/O bus expansion cable

description of, 10-22
maximum cable distance, 10-23
maximum number in system, 10-23

I/O Bus Expansion cables
Application examples, 10-31
building, 10-22
wiring diagrams, 10-28

I/O bus termination information, 10-31
I/O cables for 32-point modules, 10-40
I/O expansion

bus termination, 3-12, 10-25
system connections, 10-31

I/O Expansion Bus cables, 3-10
I/O faceplate, H-3
I/O interface cables

for 32-point modules, 10-42, 10-49, 10-57
for Power Mate APM modules, 10-45

I/O link interface module
slave, 8-24

I/O link master module, 8-25
compatibility, 8-26
restart pushbutton, 8-26
serial port, 8-26

I/O module
Figure, standard density, 7-3

I/O Module
Relay protection, 7-4

I/O modules
32-point figure, 7-5
32-point wiring figure, 7-6
basic types, 7-1
inserting a module, 2-3
installing a terminal board, 2-5
number in FIP Nest, 8-12
removing a module, 2-4
removing a terminal board, 2-6
Wiring 32-point modules, 7-6
wiring to modules, 2-18

I/O Modules
32-point features, 7-4
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50-pin, 32-point figure, 7-5
Analog features, 7-8
Standard density, 7-2
Wire routing, 7-11

I/O processor module
changing configuration parameters, 8-28
configuration

using Logicmaster 90 configurator, 8-28
using the hand-held programmer, 8-28

features, 8-28
threshold voltage, 8-28
watchdog timer circuit, 8-28

I/O Processor Module, 8-27
I/O terminal block

IC693ACC329, H-6
IC693ACC330, H-7
IC693ACC331, H-8
IC693ACC332, H-9
IC693ACC333, H-10
IC693ACC377, H-13

IBM-AT/XT serial port, A-5
IC640WMI310

WSI board, 11-2

IC640WMI320
WSI board, 11-2

IC647CBL704
Cable, WSI, 10-8

IC649AEA101
Obsolete Ethernet transceiver, J-2

IC649AEA102
Ethernet transceiver, 5-24, 8-29, 8-30, J-1

IC649AEA103
Ethernet transceiver, 5-24, 8-29, 8-30, J-2

IC655CCM590
isolated repeater/converter, C-1

IC655CMM590
Obsolete repeater/converter, 11-8

IC690ACC900
RS-232 to RS-485 Converter, 11-3

IC690ACC901
Miniconverter, 11-4

IC690ACC903
Port Isolator overview, 11-8

IC690CBL701
Cable, programmer, 10-12

IC690CBL702
Cable, programmer, 10-14
use on PCM modules, 8-32, 8-36

IC690CBL705
Cable, programmer, 10-16

IC690CBL714A
Cable, multidrop, 10-18
multidrop cable, I-2

IC693ACC301
Memory backup battery, 6-1

IC693ACC303
HHP memory card, 11-6

IC693ACC308
baseplate adapter bracket, 2-8, 3-20

IC693ACC308 Bracket
19, 2-9, 3-21

IC693ACC313 Bracket
recessed 19, 2-10, 3-21

IC693ACC315
Battery accessory kit, 6-9

IC693ACC329
TBQC, H-6

IC693ACC330
TBQC, H-7

IC693ACC331
TBQC, H-8

IC693ACC332
TBQC, H-9

IC693ACC333, H-10
IC693ACC377

TBQC, H-13

IC693ADC311
Alphanumeric Coprocessor, 8-35

IC693APU300
High Speed Counter, 8-23

IC693APU301/302
Axis Positioning Module, 8-15

IC693APU305
I/O Processor Module, 8-27

IC693BEM320
I/O link, slave, 8-24

IC693BEM321
I/O Link, master, 8-25

IC693BEM330
FIP Remote I/O Scanner, 8-12

IC693BEM331
Genius Bus Controller, 8-6

IC693BEM340
FIP Bus Controller Module, 8-10

IC693CBK002/003/004
cable kits for TBQC, 10-63

IC693CBL300
Cable, I/O Bus Expansion, 10-22

IC693CBL301
Cable, I/O Bus Expansion, 10-22

IC693CBL302
Cable, I/O Bus Expansion, 10-22

IC693CBL303
Data sheet, 10-33

IC693CBL304
Wye cable, 10-35

IC693CBL305
use on CMM module, 8-34
use on PCM modules, 8-32, 8-36
Wye cable, 10-35

IC693CBL306
Cable, 32-point I/O, 10-38

IC693CBL307
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Cable, 32-point I/O, 10-38

IC693CBL308
Cable, 32-point I/O, 10-40

IC693CBL309
Cable, 32-point I/O, 10-40

IC693CBL310
Cable, 32-point I/O, 10-42

IC693CBL311
APM cable, 8-16
Cable, APM I/O, 10-45

IC693CBL312
Cable, I/O Bus Expansion, 10-22

IC693CBL313
Cable, I/O Bus Expansion, 10-22

IC693CBL314
Cable, I/O Bus Expansion, 10-22
use with DSM302, 8-17

IC693CBL315
Cable, 32-point I/O, 10-49

IC693CBL316
use on Ethernet module, 8-30
use with DSM314, 8-20

IC693CBL317
APM cable, 8-16
Cable, APM I/O, 10-45

IC693CBL319
APM cable, 8-16
Cable, APM I/O, 10-45

IC693CBL320
APM cable, 8-16
Cable, APM I/O, 10-45

IC693CBL321
Cable, 32-point I/O, 10-54

IC693CBL322
Cable, 32-point I/O, 10-54

IC693CBL323
Cable, 32-point I/O, 10-54

IC693CBL327
Cable, 32-point I/O, 10-57

IC693CBL328
Cable, 32-point I/O, 10-57

IC693CBL329
Data sheet, 10-62

IC693CBL330
Data sheet, 10-62

IC693CBL331
Data sheet, 10-62

IC693CBL332
Data sheet, 10-62

IC693CBL333
Data sheet, 10-62

IC693CBL334
Data sheet, 10-62

IC693CBL340/341
Cable, PTM interface, 10-65
checking, 10-66
connecting, 10-65

data sheet, 10-65
lengths, 10-65
ordering information, 10-66
picture, 10-65
pin-out list, 10-66

IC693CHS392
figure, 3-8

IC693CHS393
figure, 3-9
remote baseplate, 3-9

IC693CHS398
figure, 3-7

IC693CHS399
figure, 3-9

IC693CMM302
Genius Comm. Module +, 8-4

IC693CMM311
Comm. Coprocessor, 8-34

IC693CMM321
Ethernet Interface module, 8-29

IC693CPU311
Data sheet, 5-28
figure, 3-5

IC693CPU313
Data sheet, 5-29

IC693CPU313 figure, 3-5
IC693CPU323

Data Sheet, 5-30
figure, 3-5

IC693CPU331
Data sheet, 5-31

IC693CPU340
Data sheet, 5-32

IC693CPU341
Data sheet, 5-33

IC693CPU350
Data sheet, 5-34
Hareware features, 5-18

IC693CPU351
Data sheet, 5-35
Hardware features, 5-19

IC693CPU352
Data sheet, 5-36
Hardware features, 5-19

IC693CPU360
Data sheet, 5-37
Hareware features, 5-18

IC693CPU363
Data sheet, 5-38
Hardware features, 5-19

IC693CPU364
Data sheet, 5-39
Hardware features, 5-23

IC693CPU374
Data sheet, 5-40
Hardware features, 5-25

IC693CSE311
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Data sheet, 9-14

IC693CSE311 baseplate
drawing, 9-9

IC693CSE313
Data sheet, 9-15

IC693CSE313 baseplate
drawing, 9-9

IC693CSE323
Data sheet, 9-16

IC693CSE323 baseplate
drawing, 9-9

IC693CSE331
Data sheet, 9-17
drawing, 9-10
State Logic CPU, 9-10

IC693CSE340
Data sheet, 9-18
drawing, 9-10
State Logic CPU, 9-10

IC693DSM302
Digital Servo Module, 8-17
module drawing, 8-17

IC693DSM314
Digital Servo Module, 8-20
module drawing, 8-20

IC693DVM300
connections, 7-14
module drawing, 7-12
specifications table, 7-13
valve driver module, 7-12

IC693GCM301
Genius Comm. Module, 8-2

IC693PCM300/301/311
Prog. Coprocessor, 8-31

IC693PRG300
Hand-Held Programmer, 11-5

IC693PTM100/101
Power Transducer, 8-40

IC693PWR321
power supply, 4-2

IC693PWR322
power supply, 4-7

IC693PWR328
power supply, 4-10

IC693PWR330
power supply, 4-4

IC693PWR331
power supply, 4-13

IC693SLP300
module drawing, 9-4

IC693TCM302
Temperature Contol Module, 8-37

IC693TCM302/303
module drawing, 8-37

Illustration of the DSM302 Module, 8-18
Illustration of the DSM314 Module, 8-21
Indicator lights

relating to I/O terminals, 13-1
see LED indicators also, 13-2

Inspection, new system, 2-1
Installation

32-Point modules, 2-20
baseplate adapter bracket, 2-8, 3-20
baseplate, model 311/313, 3-16
baseplate, model 323, 3-17
Basic procedure, 2-28
grounding procedures, 2-11
I/O expansion system, 10-31
load requirements for components, 12-12
multidrop configuration, 10-9
pcm to programmer cables, 10-13, 10-15, 10-17
remote expansion system, 3-15, 10-31

Installing, I/O Module Term Board, 2-5
Instructions for floating neutral (IT) systems,

2-25
Internet

GE Fanuc site, 13-9

Interposing terminal blocks, 2-19, H-2, H-12
Isolated Repeater/Conv.

overview (obsolete), 11-8

Isolated repeater/converter, 11-4
cable diagrams, C-8
complex multidrop configuration, C-6
description of, C-1
illustration of, C-2
logic diagram, C-3
pin assignments, C-4
rules for using, C-7
simple multidrop configuration, C-6
system configurations, C-5

J
Jumper strap for overvoltage protection

devices, 4-6, 4-17
Jumpers for EPROM/EEPROM selection, 5-8
Jumpers, converter board, B-7

configuration of, B-8

K
Key, CPU

replacement, 5-16, 13-7

Keyswitch
CPU, 5-15

Kits, spare parts, mechanical, 13-7

L
Layout PLC system

good layout benefits, 12-17

Layout, PLC
figure, 12-20
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Layout, PLC system
guidelines, 12-17

LED indicators
CPU, 13-2
Input modules, 13-2
Option modules, 13-2
Output modules, 13-2
P1 (CPU 351/352), 5-20
P2 (CPU 351/352), 5-20
power supplies, 4-16
relating to terminal board, 13-1
SNP (CPU 351/352), 5-20

LEDs, 8-11, 8-30
List of fuses, 13-6
Lithium battery, 4-20
Load capacity, power supply, 12-12
Load requirements

hardware components, 12-12
sample calculations, 12-14
table of, 12-12

Local expansion system
example, point-to-point wiring, 10-28

Location
of modules in racks, 12-18
rack, 12-17

Low battery warning, 4-20, 6-1

M
MAC address

for CPU374, 2-2

Machine references (% symbol), 5-10
Maintenance, preventive

table, 13-8

Making a 100% shielded cable, 10-27
Math

Floating point feature, 5-15

Maximum number of modules per system, 12-
11

Mechanical spare parts kits, 13-7
Megabasic, 8-31
Memory

Comparing PROM devices, 5-8
Configurable, 5-14
CPU table, 5-11
Flash, 5-9, 5-15
Flash, protection, 5-15
Maintaining during storage, 6-9
PROM types, 5-5
Protection strategy, 6-3
RAM, 5-5
User options, 5-8
Volatility, 5-4

Memory card
HHP, 11-6

Microprocessor types
CPU, 5-3

Miniconverter kit
cable diagrams, D-3
IC690ACC901, 11-4
RS-232 port pin assignments, D-2
RS-422 (SNP) to RS-232, D-1
RS-422 port pin assignments, D-2
specifications, D-4
system configurations, D-3

Model 331
jumpers for EPROM/EEPROM, 5-8

Module
location, 12-18

Module count, 12-7
maximum table, 12-11

Module features, 2-2
Module load requirements

table, 12-12

Module location
Defined, 3-3
figure, 12-19

Module location in baseplate
number of, valid, 12-11

Modules
replacing, 13-5

Motion Mate APM300, 8-15
Axis Postioning Module, 8-15

Motion Mate DSM
DSM302, 8-17
DSM314, 8-20

Motion Mate DSM302
Illustration of, 8-18

Motion Mate DSM314
Illustration of, 8-21

Mounting
baseplates, 2-8

Multidrop
configuring, I-5
system limitations, I-2

Multidrop cables
specification table, I-2
types, I-2

Multidrop configuration, 10-11
with converter, 10-9
with isolated repeater/converter, C-6

Multidrop connections, A-10
Multidrop, SNP

connecting, I-6
examples, I-4
overview, I-1
setting SNP ID, I-5
troubleshooting, I-7
wiring diagram, I-3

Multiple hosts, Genius, 8-6
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N
Nickname

Compared to address, 5-10

O
Operation without battery, 6-7
Operator interface terminal, 8-35
Option module

list, 8-1

Option modules
alphanumeric display coprocessor, 8-35
Comm. Coprocessor, 8-34
DSM302, 8-17
DSM314, 8-20
enhanced genius communications, 8-4
Ethernet interface, 8-29
FIP bus controller, 8-10
FIP remote I/O scanner, 8-12
Genius bus controller, 8-6
Genius communications, 8-2
high speed counter, 8-23
I/O link interface, slave, 8-24
I/O link master, 8-25
I/O processor, 8-27
Motion Mate APM300, 8-15
personal computer interface card, 11-7
Power Transducer, 8-40
programmable coprocessor modules, 8-31
state logic processor, 9-5
Temperature Control (TCM), 8-37

Output module fuses, 13-6
Overvoltage protection devices, 4-5, 4-16

jumper strap installation, 2-24

P
Parts kits, mechanical, spare, 13-7
PCIF/PCIF2

description, 11-7

PCM
Wye cable, 10-35

Personal Computer Interface
Data sheet, 11-7

Planning your system, 12-1
PLC

basics, 1-1
Customer service, 2-1
hotline, 2-1
mounting orientation, 12-21

PLC mounting
mounting orientation, 12-21

Point-to-point RS-232 connections, A-8
Point-to-point RS-422 connections, A-10

Port, 8-11
Port expansion

Cables for PCM, ADC, CMM, 10-35

Port expansion cable, 10-35
Port Isolator

overview, 11-8

Port, serial
CPU351, 352, 353, 5-22

Port, serial, Series 90, A-3
Ports, ethernet interface

AAUI, 8-30
firmware upgrade, 8-30
serial, ethernet interface, 8-30

station manager port, 8-30
Posts, terminal board, 2-7
Power supply

+24 vdc output connections, 2-27
24/48 VDC input, 4-7
48 VDC input, 4-10
AC power source connections, 2-23
AC/DC input, 4-2
Backup battery, location, 4-20
comparison table, 12-6
Feature comparison, 4-1
field wiring to DC input supply, 4-15
field wiring to standard AC/DC supply, 2-23, 4-
5
high capacity 120/240 VAC or 125 VDC, 4-4
high capacity 24 VDC input, 4-13
isolated +24 vdc supply connections, 4-6, 4-15
load calculation, 12-12
load capacity, 12-12
load ratings, 3-19
location in baseplate, 4-2
mounting orientation, 3-19
serial port connector, location of, 4-19, 5-3, 9-11
standard 120/240 VAC or 125 VDC, 4-2
temperature, 3-19, 12-21

Power Supply
DC input only, 4-7

Power supply capacities
dc supply, 4-7, 4-10, 4-13
high capacity AC/DC supply, 4-4
standard AC/DC supply, 4-2

Power supply output voltages, 4-17
Power supply rating

effect of mounting position, 12-21

Power Supply slot, 3-3
Power supply specifications

dc supply, 4-8, 4-11
high capacity ac/dc supply, 4-5
high capacity dc supply, 4-14
standard ac/dc supply, 4-3

Power Transducer
IC693PTM100/101, 8-40

Powering down
Expansion and remote racks, 3-12
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Preinstallation check, 2-1
Preventive maintenance

table, 13-8

Product support
customer service, 2-1
technical help, 2-1

Program compatibility, 5-12
Programmable coprocessor modules, 8-31
Programmer, Hand-Held

IC693PRG300, 11-5

PROM
Configuration table, 5-6
Types, 5-5
Use in Series 90-30, 5-5

PROM option
EPROM/EEPROM selection, model 331, 5-8

Protection devices, overvoltage, 2-24, 4-5, 4-16
Protocol

CMM, 8-34
RTU (Modbus), 8-34
SNP, 8-34

PTM
Power Transducer, 8-40

Q
Quick connect terminal block, H-2

R
Rack

Definition, 3-3

Rack number
Selection switch, 3-13

RAM
Memory, 5-5

RAM memory backup battery, 4-20, 6-1
Reference types, user, 5-11
References, not used, 8-7
Relay output module

Protection, 7-4

Remote
baseplates, 3-8

Remote baseplate
10-slot, 3-9
Defined, 3-3
IC693CHS399, 3-9

Remote baseplates
Features, 3-8

Remote drops, 8-6, 8-10
Remote expansion system

connections, 3-15, 10-31
example of using wye cables, 10-30
example, point-to-point wiring

applications requiring less noise
immunity, 10-28

wye cable wiring diagram, earlier version
baseplates, 10-29

Remote I/O scanner, FIP
description of, 8-12
features of, 8-12

Repeater/converter, isolated, 11-4
cable diagrams, C-8
complex multidrop configuration, C-6
description of, C-1
illustration of, C-2
logic diagram, C-3
pin assignments, C-4
rules for using, C-7
simple multidrop configuration, C-6
system configurations, C-5

Replacing modules, 13-5
Restart pushbutton

alphanumeric display coprocessor, 8-35
communications control, 8-34
ethernet interface, 8-30
I/O link master, 8-26

RS-232
converter, obsolete, 11-3

RS-232 point-to-point connections, A-8
RS-232/RS-485 converter, A-7
RS-422

cable specs., A-2
pin-out, A-4
Serial interface, A-1

RS-422 point-to-point connections, A-10
RS-422/RS-485 to RS-232 converter

cable description, B-3
features, B-1
functions, B-1
installation procedures, B-2
jumper configuration, user options, B-7
location in system, B-2
logic diagram, B-6
RS-232 interface pin assignments, B-4
RS-422/RS-485 interface assignments, B-5

RS-485
converter, obsolete, 11-3

RS-485 compatible serial port, 4-19, 5-3
RTU (Modbus) communications protocol, 8-34
RTU master protocol

PCM module, 8-31

S
Scan time

factors affecting, 12-16

SCM
State Logic Serial Module, 9-2

Sequential Event Recorder, 5-16
SER, 5-16

instruction, 13-4

Serial number
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Baseplates, 3-2
Ethernet interface module, 8-30

Serial numbers, recording, 2-1
Serial port, 8-11

351 connectors, 5-20
352 connectors, 5-20
363 connectors, 5-20
I/O link master module, 8-26
IBM-AT/XT, A-5
LED indicators, 5-20
pin-out, IBM-AT/XT, A-6
pin-out, Workmaster, A-5
Series 90, A-3
Workmaster, A-4

Serial Port
ethernet interface, 8-30

Serial port and cables
workmaster serial port, A-4

Serial port and cables, appendix A
cable and connector specifications, A-2
IBM-AT/XT serial port, A-5
multidrop connections, A-10
RS-232 point-to-point connections, A-8
RS-232/RS-485 converter, A-7
RS-422 interface, A-1
RS-422 point-to-point connection, A-10
serial cable diagrams, A-8

Serial port connector
location of, 9-11
on power supply, 4-19, 5-3
when functional, 4-19, 5-4, 9-11

Serial Port Pin Assignments
CPU351, 352, 363, 5-22

Serial ports
CPU, 5-15

Series 90-30
125 vdc supply, 4-2, 4-4
24/48 VDC supply, 4-7
48 VDC supply, 4-10
high capacity 24 VDC supply, 4-13
high capacity ac/dc supply, 4-4
power supplies, 4-2, 4-4
standard ac/dc supply, 4-2

Series 90-30 PLC
backplane, 3-12
CPU capacities, 5-10
recording serial numbers, 2-1
user references, 5-10
visual inspection of new system, 2-1

Series Six PLC, 8-7
Shield ground

CPU351, 352 figure, 2-14

Shield grounding
CPUs 351 and 352, 2-14
CPUs 363 and 364, 2-16
general information, 2-14

Shield treatment, cables, 10-26
Shielded cable, making a, 10-27

Slot number
Defined, 3-3

SLP
State Logic Processor, 9-4

SNP communications protocol, 8-34
SNP ID

for multidrop, I-5

SNP multidrop
overview, I-1

SNP port connection, 4-19, 5-3
Spare parts

kits, 13-7

Spare parts kits, mechanical, 13-7
Specifications

24 vdc high capacity power supply, 4-14
24/48 vdc power supply, 4-8
48 vdc power supply, 4-11
high capacity ac/dc power supply, 4-5
IC690ACC900 converter, B-9
serial port cables, A-2
standard ac/dc power supply, 4-3

SQE
Ethernet products, J-1, J-2

Standard AC/DC power supply
ac power source connections, 4-5
dc power source connections, 4-5
illustration of, 4-2
overvoltage protection devices, 4-5, 4-16
specifications, 4-3

Standard serial COM port, 11-3
State Logic

CPU table, 9-12
CPUs, 9-8
Processor module (SLP), 9-4
product listing, 9-1
Serial Comm. module, 9-2

Sweep time
factors, 12-15
factors affecting, 12-16

Symbol, %, use of, 5-10
System design

baseplate selection, 12-5
CPU selection, 12-4
I/O requirements, 12-1
Option module requirements, 12-2
power supply selection, 12-6

T
TBQC

cables and kits, 10-63
for 32-point modules, H-11

TCM
Temperature Control Module, 8-37

TCM comparison table, 8-39
Technical support telephone number, 2-1
Telephone numbers
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GE Fanuc help, 13-9

Terminal Block Quick Connect
32-point cables, H-12
cables, H-3
I/O face plate, H-3
installation, H-3
terminal blocks, H-2, H-12

Terminal block quick connect assembly
for 16-Point modules, 2-19

Terminal blocks, interposing, H-2, H-12
Terminal board

connecting to, 2-18
installing, 2-5
posts, 2-7
removing, 2-6
with holding screws, 2-7

Termination, I/O bus, 10-31
Third-party modules, 8-1
Time of day clock

Accuracy, 5-12

Timing diagram, 4-18
Troubleshooting

features of hardware, 13-1
multidrop problems, I-7
using software, 13-3

U
Upgrading

CPU firmware, 5-6

User PROM option
EPROM/EEPROM selection, model 331, 5-8

User references
description of, 5-10
range and size

models 311-341, 5-11
types of, 5-11

V
Version

CPU firmware, 5-7

Visual inspection of new system, 2-1
Volatility

Memory, 5-4

W
Warranty claims, 2-1
Web site

GE Fanuc, 7-2, 13-9

Web site, GE Fanuc, 8-1
Weidmuller

912263 terminal block, 2-19

Wire routing
I/O Modules, 7-11

Wire size
power supply wiring, 2-23

Wiring
Color coding, 2-17
General guidelines, 2-17
I/O module routing, 7-11
I/O modules, 2-18
Power supplies, 2-23
Routing wires, 2-17

Wiring methods
32-point modules, 7-6
Analog I/O modules, 2-21, 7-9
Standard density I/O modules, 7-4

Work station interface
board, 11-2

Workmaster computers
replacing, 11-3
WSI board, 11-3

Workmaster serial port, A-4
WSI

board, 11-2

WYE cable, 8-34
connection to PCM modules, 10-13, 10-15, 10-
17
wiring diagram, 10-35
wiring diagram for current remote baseplates,
10-30
wiring diagram for earlier version baseplates,
10-29
wiring diagram, remote system, 10-29, 10-30
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	  M       
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	MANIFOLD,INTAKE (1735)                                                          

	  N       
	NO OIL DIPSTICK (R.H.)                                                          
	NO OIL DIPSTICK (R.H.)                                                          
	NO OIL FILLER NECK (R.H.)                                                       
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	NOZZLE, INJECTION (039D&T)                                                      
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	  O       
	OIL COOLER (5901)                                                               
	OIL COOLER (5901)                                                               
	OIL COOLER (5902)                                                               
	OIL COOLER (5902)                                                               
	OIL COOLER (5904)                                                               
	OIL COOLER (5906)                                                               
	OIL DIPSTICK (4002)                                                             
	OIL DIPSTICK (4003)                                                             
	OIL DIPSTICK (4004)                                                             
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	OIL FILTER (4004)                                                               
	OIL FILTER (8801)                                                               
	OIL FILTER (8806)                                                               
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	OIL FILTER ADAPTER (8801)                                                       
	OIL FILTER ADAPTER (8802)                                                       
	OIL LINES, ADAPTER  (8801)                                                      
	OIL LINES, TURBOCHARGER (6503)                                                  
	OIL LINES, TURBOCHARGER (6522)                                                  
	OIL LINES, TURBOCHARGER (6577)                                                  
	OIL LINES, TURBOCHARGER (6578)                                                  
	OIL LINES, TURBOCHARGER (6579)                                                  
	OIL LINES, TURBOCHARGER (6592)                                                  
	OIL PAN (039D&T)                                                                
	OIL PAN (1908)                                                                  
	OIL PAN (1910)                                                                  
	OIL PAN (1910-029D)                                                             
	OIL PAN (1949)                                                                  
	OIL PAN (1949)                                                                  
	OIL PAN (1950)                                                                  
	OIL PAN (1950)                                                                  
	OIL PAN, (CONVERSION KIT) (1950)                                                
	OIL PUMP (5001-045T&H)                                                          
	OIL PUMP (5001-068T&H)                                                          
	OIL PUMP (5002-045D)                                                            
	OIL PUMP KIT (5001)                                                             

	  P       
	PAINT (5601)                                                                    
	PAINT (5602)                                                                    
	PAINT (5603)                                                                    
	PAINT (5607)                                                                    
	PAN, OIL (CONVERSION KIT) (1950)                                                
	PAN, OIL (039D&T)                                                               
	PAN, OIL (1908)                                                                 
	PAN, OIL (1949)                                                                 
	PAN, OIL (1949)                                                                 
	PAN, OIL (1950)                                                                 
	PAN, OIL (1950)                                                                 
	PAN,OIL (1910)                                                                  
	PAN,OIL (1910-029D)                                                             
	PISTON (4802) (039D&T)                                                          
	PISTON (4809-029D)                                                              
	PISTON (4809-045T&H)                                                            
	PISTON (4810-068T&H)                                                            
	PISTON / LINER- KIT (029D)                                                      
	PISTON PIN (4809-029D)                                                          
	PISTON RINGS (4802) (039D&T)                                                    
	PISTON RINGS (4809-029D)                                                        
	PISTON RINGS (4809-045T&H)                                                      
	 PISTON RINGS (4810-068T&H)                                                     
	PISTON/LINER KIT (045D)                                                         
	PISTON/LINER KIT (045D)                                                         
	PISTON/LINER KIT (045TF150)                                                     
	PISTON/LINER KIT (045TF150)                                                     
	PLATE, FRONT (3601)                                                             
	PLATE, FRONT (3601) (045D,045T&H,068T&H)                                        
	PLATE, FRONT (3601) (045D,045T&H,068T&H)                                        
	PLATE, FRONT (3602)                                                             
	PLUG (OIL DIPSTICK) (4002)                                                      
	PLUG (OIL DIPSTICK) (4017)                                                      
	PULLEY, CRANKSHAFT (1301)                                                       
	PULLEY, CRANKSHAFT (1302)                                                       
	PULLEY, CRANKSHAFT (1305)                                                       
	PULLEY, CRANKSHAFT (1312)                                                       
	PULLEY, CRANKSHAFT (1317)                                                       
	PULLEY, WATER PUMP (2001)                                                       
	PULLEY, WATER PUMP (2002)                                                       
	PUMP, FUEL                                                                      
	PUMP, FUEL (3702)                                                               
	PUMP, FUEL (3704)                                                               
	PUMP, FUEL INJECTION                                                            
	PUMP, FUEL INJECTION                                                            
	PUMP, FUEL INJECTION                                                            
	PUMP, FUEL INJECTION                                                            
	PUMP, FUEL INJECTION (16EN)                                                     
	PUMP, FUEL INJECTION (16GB)                                                     
	PUMP, FUEL INJECTION (16GQ)                                                     
	PUMP, FUEL INJECTION (16GR)                                                     
	PUMP, FUEL INJECTION (16GS)                                                     
	PUMP, FUEL INJECTION (16GT)                                                     
	PUMP, FUEL INJECTION (16LV)                                                     
	PUMP, FUEL INJECTION (16LW)                                                     
	PUMP, FUEL INJECTION (16LX)                                                     
	PUMP, FUEL INJECTION (16LY)                                                     
	PUMP, FUEL INJECTION (16LZ)                                                     
	PUMP, FUEL INJECTION (16MA)                                                     
	PUMP, FUEL INJECTION (16MB)                                                     
	PUMP, FUEL INJECTION (16MC)                                                     
	PUMP, FUEL INJECTION (16MG)                                                     
	PUMP, FUEL INJECTION (16MH)                                                     
	PUMP, FUEL INJECTION (16MJ)                                                     
	PUMP, FUEL INJECTION (16MK)                                                     
	PUMP, FUEL INJECTION (16ML)                                                     
	PUMP, FUEL INJECTION (16MM)                                                     
	PUMP, FUEL INJECTION (16MT)                                                     
	PUMP, FUEL INJECTION (16MU)                                                     
	PUMP, FUEL INJECTION (16MV)                                                     
	PUMP, FUEL INJECTION (16MW)                                                     
	PUMP, FUEL INJECTION (16MX)                                                     
	PUMP, FUEL INJECTION (16MY)                                                     
	PUMP, FUEL INJECTION (16QZ)                                                     
	PUMP, FUEL INJECTION (16RA)                                                     
	PUMP, FUEL INJECTION (16RB)                                                     
	PUMP, FUEL INJECTION (16RC)                                                     
	PUMP, FUEL INJECTION (1614)                                                     
	PUMP, FUEL INJECTION (1673)                                                     
	PUMP, FUEL INJECTION (1674)                                                     
	PUMP, FUEL INJECTION (1680)                                                     
	PUMP, INJECTION- WIRING HARNESS                                                 
	PUMP, INJECTION, SOLENOID                                                       
	PUMP, OIL (5001-045T&H)                                                         
	PUMP, OIL (5001-068T&H)                                                         
	PUMP, OIL (5002-045D)                                                           
	PUMP, WATER (2026)                                                              
	PUMP, WATER (2027)                                                              
	PUMP, WATER (2034)                                                              
	PUMP, WATER (4401)                                                              
	PUMP, WATER (4403)                                                              
	PUMP,FUEL INJECTION (1635)                                                      
	PUMP,FUEL INJECTION (1644)                                                      
	PUMP,FUEL INJECTION (1645)                                                      
	PUMP,FUEL INJECTION (1648)                                                      
	PUSH ROD (4901-039D&T)                                                          
	PUSH ROD (4901-039D&T)                                                          
	PUSH ROD (4901-045D,T&H)                                                        
	PUSH ROD (4902-068T&H)                                                          
	PUSH ROD (4903)                                                                 

	  R       
	RADIATOR (2704)                                                                 
	RADIATOR (2710)                                                                 
	RADIATOR (2711)                                                                 
	RADIATOR (2712)                                                                 
	RADIATOR (2713)                                                                 
	RADIATOR (2714)                                                                 
	RADIATOR (2715)                                                                 
	RINGS, PISTON (4802) (039D&T)                                                   
	RINGS, PISTON (4809-045T&H)                                                     
	RINGS, PISTON (4810-068T&H)                                                     
	ROCKER ARM (4901-039D&T)                                                        
	ROCKER ARM (4901-039D&T)                                                        
	ROCKER ARM (4901-045D,T&H)                                                      
	ROCKER ARM (4902-068T&H)                                                        
	ROCKER ARM (4903)                                                               
	ROCKER ARM SHAFT (4901-039D&T)                                                  
	ROCKER ARM SHAFT (4901-039D&T)                                                  
	ROCKER ARM SHAFT (4901-045D,T&H)                                                
	ROCKER ARM SHAFT (4902-068T&H)                                                  
	ROCKER ARM SHAFT (4903)                                                         
	ROLLER, DRIVE BELT (8711)                                                       
	ROLLER, DRIVE BELT (8711)                                                       

	  S       
	SENSOR, INJECTION PUMP                                                          
	SENSOR, WATER TEMPERATURE (6609)                                                
	SENSOR, WATER TEMPERATURE (6610)                                                
	SENSOR, WATER TEMPERATURE (6612)                                                
	SENSOR, WATER TEMPERATURE (6612)                                                
	SENSOR, WATER TEMPERATURE(6608)                                                 
	SENSOR, WATER TEMPERATURE(6613)                                                 
	SET OF FUEL INJECTION LINES                                                     
	SHAFT, BALANCER (4501) (EARLY DESIGN)                                           
	SHAFT, BALANCER (4501) (LATE DESIGN)                                            
	SHAFT, BALANCER (4502)                                                          
	SHEAVE, FAN (8604)                                                              
	SHEAVE, FAN (8604)                                                              
	SHEAVE, FAN (8605)                                                              
	SHEAVE, FAN (8605)                                                              
	SHEAVE, FAN (8634)                                                              
	SHORT BLOCK ASSEMBLY (9718-045T&H)                                              
	SHORT BLOCK ASSEMBLY (9720) (068T&H)                                            
	SOLENOID, FUEL INJECTION PUMP                                                   
	STARTER (3008)                                                                  
	STARTER (3009)                                                                  
	STARTER (3016)                                                                  
	STARTER (3025)                                                                  
	STARTER (3026)                                                                  
	STARTER (3052)                                                                  
	STARTER (3052)                                                                  
	 STARTER (3054)                                                                 
	STARTER (3054)                                                                  
	STARTER COMPONENTS (3008)                                                       
	STARTER COMPONENTS (3009)                                                       
	STARTER COMPONENTS (3016)                                                       
	STARTER COMPONENTS (3025)                                                       
	STARTER COMPONENTS (3026)                                                       
	STARTER COMPONENTS (3052)                                                       
	STARTER COMPONENTS (3052)                                                       
	STARTER COMPONENTS (3054)                                                       
	STARTER COMPONENTS (3054)                                                       
	STARTING AID (4311)                                                             
	STARTING AID (4311)                                                             
	STARTING AID (4312)                                                             
	STARTING AID (4312)                                                             
	STARTING AID, GLOW PLUG (4302)                                                  
	STARTING AID, GLOW PLUG (4303)                                                  
	STARTING AID, GLOW PLUG (4305)                                                  
	STARTING AID, GLOW PLUG (4306)                                                  
	STARTING AID, WITHOUT (4399)                                                    
	STARTING AID, WITHOUT (4399)                                                    
	STARTING AID, WITHOUT (4399)                                                    
	STARTING AID, WITHOUT (4399)                                                    
	SWITCH (OIL) (7622)                                                             
	SWITCH (OIL) (7624)                                                             
	SWITCH (OIL) (7625)                                                             
	SWITCH (OIL) (7625)                                                             

	  T       
	TACHOMETER DRIVE, CLOSING (4499)                                                
	TAPPET (4901-039D&T)                                                            
	TAPPET (4901-039D&T)                                                            
	TAPPET (4901-045D,T&H)                                                          
	TAPPET (4902-068T&H)                                                            
	TAPPET (4903)                                                                   
	THERMOSTAT (2201)                                                               
	THERMOSTAT (2201)                                                               
	THERMOSTAT (2204)                                                               
	THERMOSTAT (2204)                                                               
	THERMOSTAT COVER (045D,T&H)                                                     
	THERMOSTAT COVER (068D,T&H)                                                     
	THERMOSTAT COVER (2109)                                                         
	THERMOSTAT COVER (2112)                                                         
	THERMOSTAT COVER (2129)                                                         
	THERMOSTAT HOUSING (3909)                                                       
	THRUST BEARING (CRANKSHAFT) (4708)                                              
	THRUST BEARING (CRANKSHAFT) (4710)                                              
	THRUST BEARINGS (4710)(029D)                                                    
	THRUST BEARINGS (9704)                                                          
	THRUST BEARINGS (9705)                                                          
	TIMING GEAR COVER (4401)                                                        
	TIMING GEAR COVER (4403)                                                        
	TIMING GEAR COVER (4499)                                                        
	TIMING GEAR COVER (9703-039D&T)                                                 
	TIMING GEAR COVER KIT (4499) (039D&T)                                           
	TORSIONAL DAMPENER (6801)                                                       
	TORSIONAL DAMPENER (6803)                                                       
	TURBOCHARGER (6503)                                                             
	TURBOCHARGER (6522)                                                             
	TURBOCHARGER (6576)                                                             
	TURBOCHARGER (6577)                                                             
	TURBOCHARGER (6578)                                                             
	TURBOCHARGER (6579)                                                             
	TURBOCHARGER (6592)                                                             
	TURBOCHARGER OIL LINES (6503)                                                   
	TURBOCHARGER OIL LINES (6522)                                                   
	TURBOCHARGER OIL LINES (6577)                                                   
	TURBOCHARGER OIL LINES (6578)                                                   
	TURBOCHARGER OIL LINES (6579)                                                   
	TURBOCHARGER OIL LINES (6592)                                                   

	  V       
	VALVE (5101)                                                                    
	VALVE (5102)                                                                    
	VALVE (5105)                                                                    
	VALVE (5107)                                                                    
	VALVE (5108)                                                                    
	VALVE COVER (1101)                                                              
	VALVE COVER (1102)                                                              
	VALVE COVER (1103)                                                              
	VALVE COVER (1104)                                                              
	VALVE ROTATOR (5101)                                                            
	VALVE ROTATOR (5102)                                                            
	VALVE ROTATOR (5105)                                                            
	VALVE ROTATOR (5107)                                                            
	VALVE ROTATOR (5108)                                                            
	VALVE SEAT (5101)                                                               
	VALVE SEAT (5102)                                                               
	VALVE SEAT (5105)                                                               
	VALVE SEAT (5107)                                                               
	VALVE SEAT (5108)                                                               
	VALVE SPRING (5101)                                                             
	VALVE SPRING (5102)                                                             
	VALVE SPRING (5105)                                                             
	VALVE SPRING (5107)                                                             
	VALVE SPRING (5108)                                                             
	VALVE, DRAIN/OIL PAN(1910-029D)                                                 

	  W       
	WATER PUMP (2026)                                                               
	WATER PUMP (2027)                                                               
	WATER PUMP (2034)                                                               
	WATER PUMP (4401)                                                               
	WATER PUMP (4403)                                                               
	WATER PUMP INLET (5701)                                                         
	WATER PUMP INLET (5702)                                                         
	WATER PUMP INLET (5702)                                                         
	WATER PUMP KIT (4401) (045D,T&H)                                                
	WATER PUMP KIT (4403) (068T&H)                                                  
	WATER PUMP KIT (9702)                                                           
	WATER PUMP KIT (9722-045T&H)                                                    
	WATER PUMP KIT (9723-068T&H)                                                    
	WATER PUMP PULLEY (2001)                                                        
	WATER PUMP PULLEY (2002)                                                        
	WATER TEMPERARURE SENSOR (6608)                                                 
	WATER TEMPERARURE SENSOR (6609)                                                 
	WATER TEMPERARURE SENSOR (6610)                                                 
	WATER TEMPERARURE SENSOR (6612)                                                 
	WATER TEMPERARURE SENSOR (6612)                                                 
	WATER TEMPERARURE SENSOR (6613)                                                 
	WIRING HARNESS, FUEL INJECTION PUMP                                             
	WITHOUT OIL FILLER NECK (1299) (3.9D)                                           
	WITHOUT SENSOR (WATER) (6699)                                                   
	WITHOUT STARTING AID (4399)                                                     
	WITHOUT STARTING AID (4399)                                                     
	WITHOUT STARTING AID (4399)                                                     
	WITHOUT STARTING AID (4399)                                                     
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