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FOREWORD 
The purpose of this manual is to provide the Installation Engineer with sound, general information for the 
installation of the generator set. Refer to the Generator Set Operator Manual (0908-0103) for additional 
information which must also be read before operating the set. 

 

This manual provides installation instructions for the generator set models listed on the front cover. This 
includes the following information:  

Mounting Recommendations - for fastening generator set to base and space requirements for 
normal operation and service.  

Mechanical and Electrical Connections - covers most aspects of the generator set installation.  

Prestart - checklist of items or procedures needed to prepare generator set for operation.  

Installation Checklist - reference checks upon completion of installation.  

This manual DOES NOT provide application information for selecting a generator set or designing the 
complete installation. If it is necessary to design the various integrated systems (fuel, exhaust, cooling, etc.), 
additional information is required. Review standard installation practices. For engineering data specific to the 
generator set, refer to the Specification and Data Sheets.  

This manual is for guidance and assistance with recommendations for correct and safe procedures. 
Cummins Power Generation Limited cannot accept any liability whatsoever for problems arising as a result 
of following recommendations in this manual. 

The information contained within the manual is based on information available at the time of going to print. In 
line with Cummins Power Generation Limited policy of continuous development and improvement, 
information may change at any time without notice. The Installers should therefore ensure that before 
commencing any work, they have the latest information available. 

Generator Set Owners are respectfully advised that it is their responsibility to employ competent persons to 
carry out any installation work in the interests of good practice and safety. Consult your Authorised 
Distributor for further information or assistance if required. It is essential that the utmost care is taken with 
the application, installation and operation of any diesel engine due to their potentially dangerous nature. 
Careful reference should also be made to other Cummins Power Generation Limited literature, in particular 
the Health and Safety Manual 0908-0110. 

Should you require further assistance contact:  

 

Cummins Power Generation Limited  
Columbus Avenue  
Manston Park  
Manston 
Ramsgate 
Kent CT12 5BF 

 

Tel. No.: +44 (0) 1843 255000 

Fax. No.: +44 (0) 1843 255902 

 

e-mail: cpgk.uk@cummins.com 

 

Web Site: www.cumminspower.com 
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Engine Specific Publications – Installation / Operator Level 
 

The relevant engine specific manual must be read in conjunction with this manual for the safe 
installation and operation of this generator set. One of the following Engine Operator’s Manuals – 
Operator Level - will be supplied with the documentation package for your generator set. 

Where appropriate the corresponding Instruction Manual(s) will also be supplied with any 
accessory that you order. 

 

Title Publication No 

Lead Acid Battery 0908-0101 

Radiator Information 0908-0107 

Health and Safety (Diesel Generator Sets) 0908-0110 

Generator Set Operator Manual 0908-0103 

Engine Operator’s Manual A030F385 

Service Manual (Controller)                                                                                               0960-0519 
   

 

If further, more detailed information is required, Engine Operation and Maintenance Manuals and 
Service Manuals are available. Contact your authorised distributor. 

 

Engine Manual       3666002 

Alternator Manual                     HC (0900-9904) 

 

 

 

McAuliffe St Redbank SPS SP343 Cummins Generator Set Parts

Q-Pulse Id TMS450 Active 27/11/2013 Page 5 of 458



Installation Manual Publication A030K389 
Generator Set Model NT855 and NTA855 Issue 1 – 12-2009 

 

Page iv                                                                                                                       

CONTENTS 
Section Title Page 

1 Safety .......................................................................................................................1 
1.1 Warning, Caution and Note Styles Used In This Manual ............................................................... 1 
1.2 General Information........................................................................................................................ 1 
1.3 Generator Plant Safety Code ......................................................................................................... 1 
1.3.1 Positioning of Generator Set.................................................................................................... 2 
1.3.2 AC Supply and Isolation .......................................................................................................... 2 
1.3.3 Spillage .................................................................................................................................... 2 
1.3.4 Fluid Containment.................................................................................................................... 2 
1.3.5 Exhaust Precautions ................................................................................................................ 2 
1.4 Earthing Rod Connection ............................................................................................................... 3 
1.5 Decommissioning and Disassembly............................................................................................... 3 

2 Generator Set Identification ...................................................................................5 
2.1 After Sales Services ....................................................................................................................... 6 
2.1.1 Maintenance ............................................................................................................................ 6 
2.1.2 Warranty .................................................................................................................................. 7 
2.1.3 Spares...................................................................................................................................... 7 
2.1.4 Overseas Support .................................................................................................................... 7 
2.1.5 Additional Literature ................................................................................................................. 7 

3 System Overview ....................................................................................................9 
3.1 Generator Components – Typical Generator Set........................................................................... 9 
3.2 Generator Rating............................................................................................................................ 9 
3.3 Engine .......................................................................................................................................... 10 
3.3.1 Fuel Changeover System (Where Fitted) .............................................................................. 10 
3.3.2 Mains Powered Battery Charger – Set Mounted (Option) ..................................................... 11 
3.3.3 Battery Isolator (Where Fitted)............................................................................................... 11 
3.3.4 Sensors.................................................................................................................................. 11 
3.3.5 Alarm Module (Option)........................................................................................................... 12 
3.4 Heaters ......................................................................................................................................... 12 
3.4.1 Heater Supply and Isolation................................................................................................... 12 

4 Installation Overview ............................................................................................13 
4.1 Application and Installation........................................................................................................... 13 
4.2 Safety Considerations .................................................................................................................. 13 
4.3 Standby Heating Devices ............................................................................................................. 13 
4.4 Product Modifications ................................................................................................................... 14 

5 Installation Instructions........................................................................................15 
5.1 Location ........................................................................................................................................ 15 
5.2 Mounting....................................................................................................................................... 15 
5.3 Access to Set................................................................................................................................ 16 
5.4 Moving the Generator Set ............................................................................................................ 17 
5.4.1 Positioning a Generator Set Using a Forklift Truck ............................................................... 18 
5.5 Transportation .............................................................................................................................. 18 

6 Mechanical Connections......................................................................................19 
6.1 Fuel System.................................................................................................................................. 19 
6.2 Fuel Return Restrictions (or Pressure) Limit ................................................................................ 19 
6.3 Fuel Lines Routing ....................................................................................................................... 19 
6.4 Engine Fuel Connections ............................................................................................................. 21 
6.5 Supply Tank.................................................................................................................................. 21 

McAuliffe St Redbank SPS SP343 Cummins Generator Set Parts

Q-Pulse Id TMS450 Active 27/11/2013 Page 6 of 458



Publication A030K389 Installation Manual 
Issue 1 – 12-2009  Generator Set Model NT855 and NTA855 

 
 

Page v 

6.6 Fuel Inlet Pressure/Restriction Limit .............................................................................................21 
6.7 Day Tank (If Used) ........................................................................................................................21 
6.8 Supply Tank Lower Than Engine..................................................................................................21 
6.9 Supply Tank Higher Than Engine .................................................................................................22 
6.10 Exhaust System ............................................................................................................................22 
6.11 Ventilation and Cooling .................................................................................................................24 
6.12 Vents and Ducts............................................................................................................................24 
6.13 Dampers........................................................................................................................................25 
6.14 Radiator Set Requirements...........................................................................................................25 

7 Control Wiring....................................................................................................... 27 
7.1 TB1 Remote Monitor / Control Connections .................................................................................27 
7.2 TB1 Wiring.....................................................................................................................................27 
7.3 TB1 Customer Inputs ....................................................................................................................28 
7.4 TB1 Customer Outputs .................................................................................................................29 
7.5 Switched B+ ..................................................................................................................................30 
7.6 Run Relays (K10, K11) .................................................................................................................30 

8 AC Electrical Connections................................................................................... 31 
8.1 Transfer Switch .............................................................................................................................32 
8.2 Generator Voltage Connections....................................................................................................32 
8.3 Load Connections .........................................................................................................................33 
8.3.1 Flexible conduit and stranded conductors must be used for connections to take up 

movement of the generator set...............................................................................................33 
8.4 Load Balancing .............................................................................................................................33 
8.5 Current Transformers....................................................................................................................33 
8.6 Grounding......................................................................................................................................33 
8.7 Coolant Heater (Optional) .............................................................................................................34 
8.8 Generator Heater (Optional) .........................................................................................................35 
8.9 Fuel Transfer Pump ......................................................................................................................36 

9 Pre-Start Preparation............................................................................................ 39 
9.1 Electrical System...........................................................................................................................39 
9.2 Battery Connections......................................................................................................................39 
9.3 Starting ..........................................................................................................................................39 

10 Installation Checklist............................................................................................ 41 
 

McAuliffe St Redbank SPS SP343 Cummins Generator Set Parts

Q-Pulse Id TMS450 Active 27/11/2013 Page 7 of 458



Installation Manual Publication A030K389 
Generator Set Model NT855 and NTA855 Issue 1 – 12-2009 

 

Page vi                                                                                                                       

 

ILLUSTRATIONS 
Figure  Title Page 
Figure 1 Typical Enclosed Generator Set Rating Plate .....................................................................................5 
Figure 2  Typical Open Generator Set Rating Plate ..........................................................................................6 
Figure 3  Typical Generator Set.........................................................................................................................9 
Figure 4  Typical External Engine Components ..............................................................................................10 
Figure 5  Alarm Module Front Panel................................................................................................................12 
Figure 6 Bolt Diagram......................................................................................................................................16 
Figure 7 Typical Fuel Supply Installation .........................................................................................................20 
Figure 8 Mounting Exhaust Thimble ................................................................................................................23 
Figure 9 Condensation Trap ............................................................................................................................24 
Figure 10 Wind Barrier.....................................................................................................................................25 
Figure 11 Typical Radiator Set Installation ......................................................................................................26 
Figure 12 Suggested Customer Wire Routing .................................................................................................29 
Figure 13 Optional Run Relays (K10, K11) .....................................................................................................30 
Figure 14 Typical Load Transfer Function .......................................................................................................32 
Figure 15 Typical System Grounding One–Line Diagrams .............................................................................34 
Figure 16 Coolant Heater.................................................................................................................................35 
Figure 17 Generator Heater.............................................................................................................................36 
Figure 18 Typical Sub-Base Installation ..........................................................................................................37 

 

 

 

McAuliffe St Redbank SPS SP343 Cummins Generator Set Parts

Q-Pulse Id TMS450 Active 27/11/2013 Page 8 of 458



Publication A030K389 Installation Manual 
Issue 1 – 12-2009  Generator Set Model NT855 and NTA855 

 
 

  Page 1 

SECTION 1 – BASIC INFORMATION AND SAFETY 

1 Safety 
1.1 Warning, Caution and Note Styles Used In This Manual 

The following safety styles found throughout this manual indicate potentially hazardous conditions 
for the operator, service personnel or the equipment. 

 

WARNING: WARNS OF A HAZARD THAT MAY RESULT IN SEVERE PERSONAL INJURY 
OR DEATH. 

 

Caution:  Warns of a hazard or an unsafe practice that can result in product or property 
damage. 

 

Note:  A short piece of text giving information that augments the current text. 

 

1.2 General Information 
This manual should form part of the documentation package supplied by Cummins Power 
Generation Limited with specific generator sets. In the event that this manual has been supplied in 
isolation please refer to other Cummins Power Generation Limited literature, in particular the 
Health and Safety Manual (0908-0110). 

Caution:  It is in the Operator’s interest to read and understand all Health and Safety 
information together with all Warnings and Cautions contained within the 
documentation relevant to the generator set, its operation and daily maintenance. 

1.3 Generator Plant Safety Code 
Before operating the generator set, read the manuals and become familiar with them and the 
equipment. Safe and efficient operation can be achieved only if the equipment is properly operated 
and maintained. Many accidents are caused by failure to follow fundamental rules and 
precautions. 

WARNING:  IMPROPER OPERATION AND MAINTENANCE CAN LEAD TO SEVERE 
PERSONAL INJURY OR LOSS OF LIFE AND PROPERTY BY FIRE, 
ELECTROCUTION, MECHANICAL BREAKDOWN OR EXHAUST GAS 
ASPHYXIATION. READ AND FOLLOW ALL SAFETY PRECAUTIONS, 
WARNINGS AND CAUTIONS THROUGHOUT THIS MANUAL AND THE HEALTH 
AND SAFETY MANUAL 0908-0110. 

WARNING: LIFTING AND REPOSITIONING ON THE GENERATOR SET MUST ONLY BE 
CARRIED OUT USING SUITABLE LIFTING EQUIPMENT, SHACKLES AND 
SPREADER BARS IN ACCORDANCE WITH LOCAL GUIDELINES AND 
LEGISLATION BY SUITABLY TRAINED AND EXPERIENCED PERSONNEL. 
INCORRECT LIFTING CAN RESULT IN SEVERE PERSONAL INJURY, DEATH 
AND/OR EQUIPMENT DAMAGE. FOR MORE INFORMATION CONTACT YOUR 
AUTHORISED DISTRIBUTOR. 
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1.3.1 Positioning of Generator Set 
The area for positioning the set should be adequate and level and the area immediately around the 
set must be free of any flammable material. 

1.3.2 AC Supply and Isolation 
It is the sole responsibility of the customer to provide the AC power supply and the means to 
isolate the AC input to the terminal box. Refer to the wiring diagram supplied with the generator 
set. 

Note:  A separate disconnecting device is required by BS EN 12601:2001. 
 

Note: The AC supply must have the correct over current and earth fault protection 
according to local electrical codes and regulations. 

The disconnecting device is not provided as part of the generator set, and Cummins Power 
Generation Limited accepts no responsibility for providing the means of isolation. 

1.3.3 Spillage 
Any spillage that occurs during fuelling or during oil top-up or oil change must be cleaned up 
before starting the generator set. 

Note: Where spillage containment is not part of Cummins supply, it is the responsibility of 
the installer to provide the necessary containment to prevent contamination of the 
environment, especially water courses/sources. 

1.3.4 Fluid Containment 
If fluid containment is incorporated into the bedframe, any liquid present should be drained out and 
disposed of in line with local health and safety regulations. (See Health and Safety manual 0908-
0110). Failure to perform this action may result in spillage of liquids which could contaminate the 
surrounding area. 

Any other fluid containment area must also be checked and emptied, as above. 

1.3.5 Exhaust Precautions 
WARNING: EXHAUST PIPES AND CHARGE AIR PIPES ARE VERY HOT AND THEY CAN 

CAUSE SEVERE PERSONAL INJURY OR DEATH FROM DIRECT CONTACT 
OR FROM FIRE HAZARD.  

WARNING:  HOT EXHAUST GAS CAN CAUSE BURNS RESULTING IN SEVERE PERSONAL 
INJURY. 

The exhaust outlet may be sited at the top of the set, or at the bottom, make sure that the exhaust 
outlet is not obstructed. Personnel using this equipment must be made aware of the exhaust 
position. 
 

WARNING : CONTAMINATED INSULATION IS A FIRE RISK WHICH CAN RESULT IN 
SEVERE PERSONAL INJURY. 

The exhaust pipes may have some insulating covers fitted. If these covers become contaminated 
by fuel or oil they must be replaced before the generator set is run. 

To minimise the risk of fire ensure the following steps are observed: 

• Ensure that the engine is allowed to cool thoroughly before topping up the oil or draining the 
fuel filters. 

• Clean the exhaust pipe thoroughly. 
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1.4 Earthing Rod Connection 
Although this generator set may be supplied with an earthing rod it will not be suitable for all local 
conditions. 

Note: The end user is responsible for ensuring that an earthing arrangement that is 
compliant with local conditions is established and tested before the equipment is 
used. 

 

1.5 Decommissioning and Disassembly 
Note: Decommissioning and disassembly of the generator set at the end of its working life 

must comply with local guidelines and legislation for disposal/recycling of 
components and contaminated fluids. This procedure must only be carried out by 
suitably trained and qualified service personnel. For more information contact your 
authorised distributor. 
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SECTION 2 - INTRODUCTION 

2 Generator Set Identification 
Each generator set is provided with a Generator Set Rating Plate similar to those shown in Figure 
1 and Figure 2. This provides information unique to the generator set. 
 

 
 

                 Figure 1 Typical Enclosed Generator Set Rating Plate 
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                     Figure 2  Typical Open Generator Set Rating Plate 
 

2.1 After Sales Services 
We offer a full range of after sales services as follows: 

• Maintenance 

• Warranty 

• Spares 

• Overseas Support 

• Additional Literature. 
 

2.1.1 Maintenance 
 

WARNING:  INCORRECT SERVICE OR PARTS REPLACEMENT CAN RESULT IN SEVERE 
PERSONAL INJURY, DEATH, AND/OR EQUIPMENT DAMAGE. SERVICE 
PERSONNEL MUST BE TRAINED AND EXPERIENCED TO PERFORM 
ELECTRICAL AND/OR MECHANICAL SERVICE. 

 

For customers who wish to have their generator sets expertly serviced at regular intervals your 
local distributor offers a complete maintenance contract package. This covers all items subject to 
routine maintenance and includes a detailed report on the condition of the generator set. In 
addition, this can be linked to a 24-hour call-out arrangement, providing assistance 365 days a 
year if necessary. Specialist engineers are available to maintain optimum performance levels from 
customer’s generator sets, and it is recommended that maintenance tasks are only undertaken by 
trained and experienced engineers provided by your authorised distributor. 
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2.1.2 Warranty 
All generator sets have a twelve months warranty from the commissioning date as standard. 
Extended warranty coverage is also available. In the event of a breakdown prompt assistance can 
normally be given by factory trained service engineers with facilities to undertake all minor and 
many major repairs to equipment on site. 

For further warranty details contact your authorised distributor. 
 

Note:  Any damage caused to the generator set as a direct result of running in the Battle 
Short mode will not be covered by the Warranty. 

 

Note: Damage to any component caused by freezing, will be rejected if the incorrect mix 
of anti-freeze has been used. Please contact your authorised Cummins distributor. 

2.1.3 Spares 
An extensive Spare Parts Department is available for any emergency breakdown and for the 
engineer who carries out his own routine maintenance. Please contact your authorised Cummins 
distributor. 

Please quote Plant Nos., Serial Nos., and Part Nos. when ordering spares. 

2.1.4 Overseas Support 
Agents and representatives in almost 100 countries throughout the world offer installation and after 
sales service for the equipment provided. We can provide the name and address of the agent for 
your specific location. 

For details on any of the above services contact your authorised distributor. 

2.1.5 Additional Literature 
Should you require further, more detailed information regarding the engine or alternator please 
contact your authorised distributor. 

Please quote Plant Nos., and Serial Nos. 

 

• Engine Manual  3666002 

• Alternator Manual  HC (0900-9904) 
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SECTION 3 – SYSTEM OVERVIEW 
3 System Overview 

3.1 Generator Components – Typical Generator Set 
The main components of a typical Generator Set are shown below, and referred to within this 
section. Refer to the specific manual for additional, generator set information, together with the 
drawings supplied with the set. 

Various options are listed although they may not be available for all models. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 3  Typical Generator Set 

 
KEY 
1. Air Cleaner 5. Forklift Points 

2. Alternator 6. Resilent Mountings 

3. Control Panel 7. Bed Frame 

4. Control Housing 8. Radiator 

 
 

3.2 Generator Rating 
For details of your generator set rating refer to the Generator Set Rating Plate. Refer to the 
operating manual for operation at temperatures or altitudes above those stated on the Rating 
Plate. 
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3.3 Engine 
For engine specific information please refer to the relevant Engine Owners Manual (3666002) 
supplied with the generator set document package. 
 

 
 

Figure 4  Typical External Engine Components 
 

KEY  

1. Exhaust 5. Sump Drain 

2. Oil Filler Cap 6. Secondary Oil Fill 

3. Water Separator 7. Fan Belt 

4. Dipstick 8. Fuel Filter 
 

3.3.1 Fuel Changeover System (Where Fitted) 
A 3-way fuel valve system is provided to enable the generator set to be fuelled directly from an 
external tank. 

Where the system comprises two valves it is essential that both valves are in the same position to 
prevent the following: 

• Fuel spillage from the generator set tank vent when fuel is drawn from the external tank and 
spill returned to the generator set tank. 

• Fuel shortage when fuel is drawn from the generator set tank and spill returned to the 
external tank. 
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WARNING:  DO NOT ATTEMPT TO OPERATE THE GENERATOR SET WITH THE VALVES 
SET TO EXTERNAL TANK SUPPLY AND WITH THE BLANKING PLUGS FITTED 
AS THIS WILL CAUSE DAMAGE TO THE ENGINE’S FUEL SYSTEM. 

Note:  Consult your authorised distributor to establish the maximum head of fuel allowable 
at the generator set fuel pump. 

3.3.2 Mains Powered Battery Charger – Set Mounted (Option) 
Optional single phase, mains powered battery charger, which is panel mounted, is available to 
maintain the battery in a charged condition when the generator set is not running. 
 

Note:  It is the sole responsibility of the Customer to provide the power supply and the 
means to isolate the supply to the charger. Cummins Power Generation Limited 
accepts no responsibility for providing the means of isolation.  

Note:  The AC supply must have the correct over current and earth fault protection 
according to local electrical codes and regulations. 

3.3.3 Battery Isolator (Where Fitted) 
A battery isolator is provided which isolates the negative feed from the battery to the engine. This 
can be used to isolate the battery to prevent battery drain through prolonged periods of generator 
set inactivity or where static battery charging is not available. 

WARNING:  THE BATTERY ISOLATOR SWITCH MUST NOT BE OPERATED WHILST THE 
GENERATOR SET IS RUNNING, AND MUST NOT BE USED TO STOP THE 
GENERATOR SET. 

3.3.4 Sensors 
Various generator set parameters are measured by sensors, and the resulting signals are applied 
to the PowerCommand display. 

Engine-mounted sensors are able to monitor the following systems: 

• Lube Oil Pressure 

• Cooling System Temp 

• Miscellaneous Areas. 
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3.3.5 Alarm Module (Option) 
The Alarm Module provides audible warning. A rocker switch provides the means to switch the 
alarm facility on or off, see Figure 5. 

Note:  If this module has been switched off after giving an audible warning it will not be 
automatically re-set from the Control Panel after correcting the fault. Ensure that 
the manual rocker switch reflects the On or Off mode that is required. 

 

 

 

 

 

 

 

 
 

 
 

             Figure 5  Alarm Module Front Panel 
. 

3.4 Heaters 
 

Caution: Heater(s) must not be energised if the coolant system has been drained. 
 

3.4.1 Heater Supply and Isolation 
A heater supply is required for the operation of the engine and alternator heaters (if fitted), see 
Sections 8.7 and 8.8. 
 

Note : This disconnecting device is not provided as part of the generator set. 
 

Note:  It is the sole responsibility of the customer to provide the power supply and the 
means to isolate the AC input to the terminal box. Cummins Power Generation 
Limited accepts no responsibility for providing the means of isolation. 
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SECTION 4 – INSTALLATION OVERVIEW 

4 Installation Overview 
These installation recommendations apply to typical installations with standard model generator 
sets. Whenever possible, these recommendations also cover factory designed options or 
modifications. However, because of the many variables in any installation, it is not possible to 
provide specific recommendations for every situation. If there are any questions not answered by 
this manual, contact your nearest Cummins Power Generation distributor for assistance.  

4.1 Application and Installation 
A power system must be carefully planned and correctly installed for proper operation. This 
involves two essential elements.  

• Application (as it applies to generator set installations) refers to the design of the 
complete power system that usually includes power distribution equipment, transfer 
switches, ventilation equipment, mounting pads, and cooling, exhaust, and fuel systems. 
Each component must be correctly designed so the complete system will function as 
intended. Application and design is an engineering function generally done by specifying 
engineers or other trained specialists. Specifying engineers or other trained specialists are 
responsible for the design of the complete power system and for selecting the materials 
and products required.  

• Installation refers to the actual set-up and assembly of the power system. The installers 
set up and connect the various components of the system as specified in the system 
design plan. The complexity of the system normally requires the special skills of qualified 
electricians, plumbers, sheet-metal workers, etc. to complete the various segments of the 
installation. This is necessary so all components are assembled using standard methods 
and practices.  

4.2 Safety Considerations 
The generator set has been carefully designed to provide safe and efficient service when properly 
installed, maintained, and operated. However, the overall safety and reliability of the complete 
system is dependent on many factors outside the control of the generator set manufacturer. To 
avoid possible safety hazards, make all mechanical and electrical connections to the generator set 
exactly as specified in this manual. All systems external to the generator (fuel, exhaust, electrical, 
etc.) must comply with all applicable codes. Make certain all required inspections and tests have 
been completed and all code requirements have been satisfied before certifying the installation is 
complete and ready for service.  

4.3 Standby Heating Devices 
Cummins Power Generation recommends installing diesel standby generator sets (life safety 
systems) equipped with engine jacket water coolant heaters in locations where the minimum 
ambient temperature is below 40°F (4°C). Cummins Power Generation also requires that the 
engine be heated as necessary to maintain the water jacket temperature determined by the 
manufacturer for cold start and load acceptance for the type of system. Although most Cummins 
Power Generation generator sets will start in temperatures down to –25°F (–32°C) when equipped 
with engine jacket water coolant heaters, it might take more than 10 seconds to warm the engine 
before a load can be applied when ambient temperatures are below 40°F (4°C).  

On generator sets equipped with a graphic  display, the Low Coolant Temperature message, in 
conjunction with illumination of the Warning LED, is provided to meet the current requirements. 
The engine cold sensing logic initiates a warning when the engine jacket water coolant 
temperature falls below 70°F (21°C). In applications where the ambient temperature falls below 
40°F (4°C), a cold engine may be indicated even though the coolant heaters are connected and 
operating correctly. Under these conditions, although the generator set may start, it may not be 
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able to accept load within 10 seconds. When this condition occurs, check the coolant heaters for 
proper operation. If the coolant heaters are operating properly, other precautions may be 
necessary to warm the engine before applying a load.  

4.4 Product Modifications 
Agency certified products purchased from Cummins Power Generation comply only with those 
specific requirements and as noted on company product specification sheets. Subsequent 
modifications must meet commonly accepted engineering practices and/or local and national 
codes and standards. Product modifications must be submitted to the local authority having 
jurisdiction for approval.  

 

McAuliffe St Redbank SPS SP343 Cummins Generator Set Parts

Q-Pulse Id TMS450 Active 27/11/2013 Page 22 of 458



Publication A030K389 Installation Manual 
Issue 1 – 12-2009  Generator Set Model NT855 and NTA855 

 
 

                                                                                                                                                                              Page 15 
   

SECTION 5 - INSTALLING THE GENERATOR SET 

5 Installation Instructions 
Generator set installations must be engineered so the generator set will function properly under the 
expected load conditions. Use these instructions as a general guide only. Follow the instructions of 
the consulting engineer when locating or installing any components. The complete installation must 
comply with all local and state building codes, fire regulations, and other applicable regulations. 

Requirements to be considered prior to installation are: 

• Level mounting surface  

• Adequate cooling air 

• Adequate fresh induction air 

• Discharge of generator set air. 

• Non-combustible mounting surface 

• Discharge of exhaust gases 

• Electrical connections 

• Accessibility for operation and servicing 

• Noise levels 

• Vibration isolation. 
 

Caution:  Depending on your location and intended use, ensure that international, national or 
local laws and regulations regarding Air Quality Emissions have been observed and 
complied with. Be sure to consult local pollution control or air quality authorities 
before completing your construction plans. 

5.1 Location 
Generator set location is decided mainly by related systems such as ventilation, wiring, fuel, and 
exhaust. The set should be located as near as possible to the main power service entrance. 
Exhaust must not be able to enter or accumulate around inhabited areas. 

Provide a location away from extreme ambient temperatures and protect the generator set from 
adverse weather conditions. An optional housing is available for outside operation. 

WARNING:  INCORRECT INSTALLATION, SERVICE OR PARTS REPLACEMENT CAN 
RESULT IN SEVERE PERSONAL INJURY, DEATH, AND/OR EQUIPMENT 
DAMAGE. SERVICE PERSONNEL MUST BE TRAINED AND EXPERIENCED TO 
PERFORM ELECTRICAL AND MECHANICAL COMPONENT INSTALLATION.  

5.2 Mounting 
Generator sets are mounted on a steel skid that provides proper support. The engine-generator 
assembly is isolated from the skid frame by rubber mounts that provide adequate vibration 
isolation for normal installations. Where required by building codes or special isolation needs, 
generator sets may be mounted on rubber pads or mechanical spring isolators.  

WARNING: THE USE OF UNAPPROVED ISOLATORS MAY RESULT IN HARMFUL 
RESONANCES AND MAY VOID THE GENERATOR SET WARRANTY.  

Mount the generator set on a substantial and level base such as a concrete pad. A non-
combustible material must be used for the pad.  

Use 16mm (5/8 inch) anchored mounting bolts to secure the generator bedframe to the base. 
Secure the generator bedframe to the skid using flat washer and hexagonal nut for each bolt (see 
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Figure 6). The 38mm x 152mm (11/2 x 6 inch) pipe inserted over the mounting bolts allows minor 
adjustment of the bolts to align them to the holes in the bedframe.  

The fixing centres for the mounting bolts can be found on the generator set Outline Drawing 
referenced in the Data Sheet.   
 

 
 

                  Figure 6 Bolt Diagram 
 

KEY 
1. Generator Bedframe Flange 4. Mounting Base on Concrete 
2. Hexagonal Nut 5. 38mm x 152mm Pipe (11/2 inch x 6inch) 
3. Flat or Bevel Washer 6. Mounting Bolt Set in Concrete 

5.3 Access to Set 
Generally, at least 1 meter (3.3 feet) of clearance should be provided on all sides of the generator 
set for maintenance and service access. (Increase clearance by width of door if optional housing is 
used.) A raised foundation or slab of 152 mm (6 inches) or more above floor level will make 
servicing easier. Lighting should be adequate for operation, maintenance and service operations 
and should be connected on the load side of the transfer switch so that it is available at all times.  
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5.4 Moving the Generator Set 
WARNING: TRANSPORTATION AND HANDLING OF GENERATOR SETS MUST ONLY BE 

UNDERTAKEN BY SUITABLY TRAINED AND EXPERIENCED PERSONNEL. 

It is essential that there are sufficient trained and experienced personnel in attendance to ensure 
the lifting and transportation of the generator set is undertaken in a safe and appropriate manner 
and in accordance to local guidelines and legislation. 

WARNING: DO NOT LIFT THE GENERATOR SET BY ATTACHING TO THE ENGINE OR 
ALTERNATOR LIFTING POINTS. IMPROPER HANDLING OF THE GENERATOR 
SET MAY CAUSE SERIOUS DAMAGE TO THE GENERATOR SET AND ITS 
COMPONENTS AND CAN RESULT IN SEVERE PERSONAL INJURY OR 
DEATH. 

Before lifting the generator set, lifting points, angle of slings, mass, access to intended site and the 
distance of movement should all be taken into account when organising a suitable crane/hoist. 
Consult the generator set information supplied with your generator set for details of dimensions 
and mass.  

• Ensure that the crane operating area is able to support the mass of the crane and the 
generator set. 

WARNING: DO NOT USE THE GENERATOR SET AS A MEANS OF ACCESS WHEN 
ATTACHING LIFTING SHACKLES, CHAINS ETC. USE AS ACCESS MAY 
DAMAGE THE GENERATOR SET AND/OR CAN RESULT IN SEVERE 
PERSONAL INJURY OR DEATH. 

WARNING: ON AN ENCLOSED GENERATOR SET, THE CANOPY DOORS MUST BE 
LOCKED BEFORE RE-POSITIONING AND MUST REMAIN LOCKED DURING 
TRANSPORTATION AND SITING. 

• Attach the lifting device to the lifting points only, using suitable shackles, chains and 
spreader bars. 

• Slowly tighten the slings. Inspect the lifting attachments before commencing a full lift to 
ensure they are attached correctly. 

• Hoist the generator set slowly using the indicated lifting points only. 

WARNING: NEVER STAND UNDERNEATH A LIFTED GENERATOR SET. CONTACT WITH 
A LIFTED GENERATOR SET CAN RESULT IN SEVERE PERSONAL INJURY 
OR DEATH. 

• Guide the generator set with ropes at a safe distance, to prevent uncontrolled rotation 
when positioning the generator set. 

• Move the generator set to the desired location and place in position, bringing the set down 
slowly.  

• Loosen the slings, unhook and remove the shackles. 
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5.4.1 Positioning a Generator Set Using a Forklift Truck  
WARNING: TRANSPORTATION AND HANDLING OF GENERATOR SETS BY FORKLIFT 

TRUCKS MUST ONLY BE UNDERTAKEN BY SUITABLY TRAINED AND 
EXPERIENCED PERSONNEL WHO ARE FAMILIAR WITH THE TRANSPORT OF 
THESE ITEMS. 

If using a forklift truck to transport/position the generator set, the dimensions, mass and route must 
be taken into account when selecting an appropriate lifting truck.  

WARNING: DO NOT ATTEMPT TO LIFT A GENERATOR SET WITH AN UNDERSIZED 
FORKLIFT TRUCK. IMPROPER HANDLING OF THE GENERATOR SET MAY 
CAUSE SERIOUS DAMAGE TO THE GENERATOR SET AND ITS 
COMPONENTS AND CAN RESULT IN SEVERE PERSONAL INJURY OR 
DEATH. 

It is essential that there are sufficient trained and experienced personnel in attendance to ensure 
the lifting and transportation of the generator set is undertaken in a safe and appropriate manner 
and in accordance to local guidelines and legislation. 

WARNING: ON AN ENCLOSED GENERATOR SET, THE CANOPY DOORS MUST BE 
LOCKED BEFORE RE-POSITIONING AND MUST REMAIN LOCKED DURING 
TRANSPORTATION AND SITING. 

• Position the arms of the forklift under the frame or pallet, making sure the mainframe is 
resting on the arms. 

• Lift and handle the equipment slowly. 
• Set down the generator set in its final position slowly. 

5.5 Transportation 
WARNING: TRANSPORTATION AND HANDLING OF GENERATOR SETS MUST ONLY BE 

UNDERTAKEN BY SUITABLY TRAINED AND EXPERIENCED PERSONNEL 
WHO ARE FAMILIAR WITH THE TRANSPORT OF THESE ITEMS. 

WARNING: DO NOT LIFT THE GENERATOR SET BY ATTACHING TO THE ENGINE OR 
ALTERNATOR LIFTING POINTS. IMPROPER HANDLING OF THE GENERATOR 
SET MAY CAUSE SERIOUS DAMAGE TO THE GENERATOR SET AND ITS 
COMPONENTS AND CAN RESULT IN SEVERE PERSONAL INJURY OR 
DEATH. 

WARNING: ON AN ENCLOSED GENERATOR SET, THE CANOPY DOORS MUST BE 
LOCKED BEFORE RE-POSITIONING AND MUST REMAIN LOCKED DURING 
TRANSPORTATION AND SITING. 

• Ensure the generator set is prepared for transport. If necessary drain fluids and ensure 
that acid or fumes do not leak from the battery (where applicable). 

• If the generator set is transported over along distances, protect it against environmental 
influences by sealing it in a plastic cover or similar. 

• For lifting procedures see 5.4 Moving the Generator Set 
• Ensure the generator set is secured to the vehicle with suitable securing straps. Wooden 

chocks and pallets alongside the securing straps can prevent movement during 
transportation. 

• If required, attached impact indicators to the generator set. Upon delivery check these 
impact indicators and contact the transport company immediately if an impact has been 
detected. Impacts can cause serious damage to the generator set and its components. 

• Ensure that the generator set cannot turn over during transportation.  
• Do not overload the transport vehicle. Under no circumstances should the generator be 

started while inside a truck. 
• Lifting eyes where fitted are to be checked at regular intervals to ensure they are damage 

free and tight.  
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SECTION 6 - MECHANICAL CONNECTIONS 

6 Mechanical Connections 
This model is fitted with an integral fuel tank with sufficient capacity to run the generator set for 
approximately 8 hours, depending on engine load and settings.  If the generator set is to be 
supplied by an external fuel supply the following instructions must be followed. 

The generator set mechanical system installation includes connecting the fuel, exhaust, ventilation 
and cooling systems. Before starting any type of fuel installation, all pertinent state and local codes 
must be complied with and the installation must be inspected before the unit is put in service.  

6.1 Fuel System 
Cummins engines normally use a diesel fuel specified to ASTM No. 2 or BS EN 590:2000, 
Automotive fuels. They will, however, operate on alternate diesel fuels within the specifications 
shown in the Generator Set Operator Manual (0908-0103).  

In all fuel system installations, cleanliness is of the utmost importance. Make every effort to 
prevent entrance of moisture, dirt or contaminants of any kind into the fuel system. Clean all fuel 
system components before installing.  

Note : A fuel filter/strainer/water separator of 100-120 mesh or equivalent (approximately 
150 microns nominal) must be fitted between either the main tank and day tank or 
between the main tank and the engine.  

Use only compatible metal fuel lines to avoid electrolysis when fuel lines must be buried. Buried 
fuel lines must be protected from corrosion.  

Caution: Never use galvanized or copper fuel lines, fittings or fuel tanks. Condensation in the 
tank and lines combines with the sulfur in diesel fuel to produce sulfuric acid. The 
molecular structure of the copper or galvanized lines or tanks reacts with the acid 
and contaminates the fuel.  

An electric solenoid valve in the supply line is recommended for all installations and required for 
indoor automatic or remote starting installations. Connect the solenoid wires to the generator set 
“Switched B+” circuit to open the valve during generator set operation.  

Separate fuel return lines to the day tank or supply tank must be provided for each generator set in 
a multiple-set installation to prevent the return lines of idle sets from being pressurized. Fuel return 
lines must not contain a shutoff device. Engine damage will occur if the engine is run with the 
return fuel lines blocked or restricted.  

Caution: Never install shutoff device in fuel return line(s). If fuel return line(s) is blocked or 
exceeds fuel restriction limit, engine damage will occur.  

6.2 Fuel Return Restrictions (or Pressure) Limit 
Fuel return drain restriction (consisting of friction head and static head) between the engine 
injector return line connection and the fuel tank must not exceed the limit stated in the model-
specific generator set Specification Sheet.  

6.3 Fuel Lines Routing 
A flexible fuel hose(s) or section of flexible fuel hose(s) must be used between the engine’s fuel 
system and fuel supply and return line(s) to protect the fuel system from damage caused by 
vibration, expansion and contraction. Flexible lines for connecting between the engine and the 
stationary fuel lines are supplied as standard equipment.  
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WARNING: FUEL LEAKS CREATE FIRE AND EXPLOSION HAZARDS WHICH CAN 
RESULT IN SEVERE PERSONAL INJURY OR DEATH. ALWAYS USE 
FLEXIBLE TUBING BETWEEN ENGINE AND FUEL SUPPLY TO AVOID LINE 
FAILURE AND LEAKS DUE TO VIBRATION. THE FUEL SYSTEM MUST MEET 
ALL APPLICATION CODES. 

INSTALLATION OF THE FUEL HOSE MUST BE DONE ACCORDING TO ALL 
APPLICATION CODES AND STANDARDS, AND INSTALLATION 
RECOMMENDATIONS PROVIDED BY THE MANUFACTURER. THE SUPPLIED 
FLEXIBLE HOSE IS APPROVED BY THE HOSE MANUFACTURER FOR USE 
WITH THE GENERATOR SET FUEL TYPE AND PRODUCT APPLICATION.  

SUPPORT FUEL LINES TO RESTRAIN MOVEMENT AND PREVENT CHAFING 
ON CONTACT WITH SHARP EDGES, ELECTRICAL WIRING AND HOT 
EXHAUST PARTS.  

 

WARNING: SPARKS AND HOT SURFACES CAN IGNITE FUEL, LEADING TO SEVERE 
PERSONAL INJURY OR DEATH. DO NOT ROUTE FUEL LINES NEAR 
ELECTRICAL WIRING OR HOT EXHAUST PARTS.  

FUEL LINES MUST BE ROUTED AND SECURED TO MAINTAIN A 12.7 mm (1/2 
inch) MINIMUM CLEARANCE FROM ELECTRICAL WIRING AND A 51 mm (2 
inch) MINIMUM CLEARANCE FROM HOT EXHAUST PARTS.  

 

 
 

            Figure 7 Typical Fuel Supply Installation 

 
KEY 

1. Day Tank 9. Fill Pipe 

2. Engine Fuel Pump 10. Main Fuel Tank 

3. Shut Off Valve  11. Supply Line 

4. Float Switch 12. Larger Overflow Line 120 Mesh Fuel Strainer 

5. Vented Fill Cap 13. 120 Mesh Fuel Strainer 

6. Injector Fuel Return Line 14. Fuel Transfer Pump electric motor driven 

7. Connect to AC output 15. Baffle 

8. Vent Pipe 16. 25.4mm (1inch) clearance 
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6.4 Engine Fuel Connections  
Identification tags are attached to the fuel supply line and fuel return line connections. All models 
require a fuel return line from the injectors to the tank. 
 

6.5 Supply Tank  
Locate the fuel tank as close as possible to the generator set and within the restriction limitations 
of the fuel pump.  

Install a fuel tank that has sufficient capacity to supply the generator set operating continuously at 
full rated load for the planned period of operation or power outage. Refer to Specification Sheet on 
page 12 for fuel consumption data. 

If the fuel inlet restriction exceeds the defined limit due to the distance/customer-supplied plumbing 
between the generator set and the main fuel tank, a transfer tank (sometimes referred to as a day 
tank) and auxiliary pump will also be required. If an overhead main fuel tank is installed, a transfer 
tank and float valve will be required to prevent fuel head pressures from being placed on the fuel 
system components.  
 

Note : For critical start applications, where generator sets are paralleled or must satisfy 
emergency start-time requirements, it is recommended that a fuel tank or reservoir 
be located such that the lowest possible fuel level is not less than 6 inches (150 
mm) above the fuel pump inlet. This will prevent air from accumulating in the fuel 
line while the generator set is in standby, eliminating the period during startup when 
it has to be purged.  

6.6 Fuel Inlet Pressure/Restriction Limit 
Engine performance and fuel system durability will be compromised if the fuel inlet pressure or 
restriction limits are not adhered to. Fuel inlet pressure or restriction must not exceed the limits 
stated in the model-specific generator set Specification Sheet.  

6.7 Day Tank (If Used) 
Fuel day tanks are used when fuel inlet restriction limits can not be met, or the supply tank is 
overhead and presents problems of high fuel head pressure for the fuel inlet and return lines.  

6.8 Supply Tank Lower Than Engine 
With this installation, the day tank is installed near the generator set, below the fuel injection 
system and within the fuel inlet restriction limit. Install a fuel transfer pump, to pump fuel from the 
supply tank to the day tank. A float switch in the day tank controls operation of the auxiliary fuel 
pump.  

Note: The supply tank top must be below the day tank top to prevent siphoning from the 
fuel supply to the day tank.  

Provide a return line from the engine injection system return connection to the day tank. Plumb the 
return line to the bottom of day tank as shown in Figure 7. Provide a day tank overflow line to the 
supply tank in case the float switch fails to shut off the fuel transfer pump.  
 

WARNING: SPILLED FUEL PRESENTS THE HAZARD OF FIRE OR EXPLOSION WHICH 
CAN RESULT IN SEVERE PERSONAL INJURY OR DEATH. PROVIDE AN 
OVERFLOW LINE TO THE SUPPLY TANK FROM THE DAY TANK.  
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6.9 Supply Tank Higher Than Engine 
With this installation, the day tank is installed near the generator set, below the fuel injection 
system and within the fuel inlet restriction limit. Include an automatic fuel shutoff valve in the fuel 
line between the fuel supply tank and the day tank to stop fuel flow when the generator set is off.  

Provide a return line from the engine injection system return connection to the day tank. Plumb the 
return line to the bottom of day tank as shown in Figure 7.  
 

WARNING: SPILLED FUEL CAN CREATE ENVIRONMENTAL HAZARDS. CHECK LOCAL 
REQUIREMENTS FOR CONTAINMENT AND PREVENTION OF DRAINING TO 
SEWER AND GROUND WATER.  

6.10 Exhaust System 
Pipe exhaust gases to the outside of any enclosure. Locate the exhaust outlets away from any air 
inlets to avoid gases re-entering the enclosure. Exhaust installations are subject to various 
detrimental conditions such as extreme heat, infrequent operation and light loads. Regularly 
inspect the exhaust system both visually and audibly to see that the entire system remains fume 
tight and safe for operation.  
 

WARNING:  INHALATION OF EXHAUST GASSES CAN RESULT IN SEVERE PERSONAL 
INJURY OR DEATH. USE EXTREME CARE DURING INSTALLATION TO 
PROVIDE A TIGHT EXHAUST SYSTEM. TERMINATE EXHAUST PIPES AWAY 
FROM ENCLOSED OR SHELTERED AREAS, WINDOWS, DOORS AND VENTS. 

For indoor installation, the exhaust system should use sealed joint type fittings where possible to 
provide a tight exhaust system. Use of slip type fittings (secured with a muffler clamp) may allow 
leakage of exhaust gases into the building if not fitted correctly fitted.  Check there are NO exhaust 
leaks. 
 

WARNING:  INHALATION OF EXHAUST GASSES CAN RESULT IN SEVERE PERSONAL 
INJURY OR DEATH. USE EXTREME CARE DURING INSTALLATION TO 
PROVIDE A TIGHT EXHAUST SYSTEM. 

Use an approved thimble (see Figure 8) where exhaust pipes pass through wall or partitions. 
Insulated wall/roof thimbles are used where exhaust pipes pass through a combustible roof or wall. 
This includes structures, such as wood framing or insulated steel decking, etc. Uninsulated 
wall/roof thimbles are used where exhaust pipes pass through a non-combustible wall or roof, such 
as concrete. Build according to the code requirements in effect at the installation site.  
 

WARNING:  HOT EXHAUST PIPES CAN START A FIRE AND CAUSE SEVERE INJURY OR 
DEATH IF IMPROPERLY ROUTED THROUGH WALLS. USE AN APPROVED 
THIMBLE WHERE EXHAUST PIPES PASS THROUGH WALL OR PARTITIONS. 

 

WARNING: INHALATION OF EXHAUST GASES CAN RESULT IN SEVERE PERSONAL 
INJURY OR DEATH. DO NOT USE EXHAUST HEAT TO WARM A ROOM, 
COMPARTMENT OR STORAGE AREA. 

Rain caps are available for the discharge end of vertical exhaust pipes. The rain cap clamps onto 
the end of the pipe and opens due to exhaust discharge force from the generator set. When the 
generator set is stopped, the rain cap automatically closes, protecting the exhaust system from 
rain, snow, etc.  

Use a section of flexible exhaust pipe between the engine and remainder of exhaust system. 
Support the exhaust system to prevent weight from being applied to engine exhaust outlet 
elbow/turbocharger connection.  

Caution: Weight applied to the engine manifold can result in turbocharger damage. Support 
the silencer and exhaust piping so no weight or stress is applied to the engine 
exhaust elbow. 
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The exhaust system design should meet local code requirements.  

Note: Liability for injury, death, damage, and warranty expense due to use of unapproved 
mufflers or modifications to the exhaust system becomes the responsibility of the 
person installing the unapproved muffler or performing the modification. Contact a 
Cummins Power Generation distributor for approved exhaust system parts.  

 

Avoid sharp bends by using sweeping, long radius elbows and provide adequate support for 
muffler and tailpipe. Pitch a horizontal run of exhaust pipe DOWNWARD (away from engine) to 
allow any moisture condensation to drain away from the engine. If an exhaust pipe must be turned 
upward, install a condensation trap at the point where the rise begins see Figure 9.  

Shield or insulate exhaust lines if there is danger of personal contact. Allow at least 305 mm (12 
inches) of clearance if the pipes pass close to a combustible wall or partition. Before installing 
insulation on exhaust system components, check the exhaust system for leaks while operating the 
generator set under full load and correct all leaks.  

If the exhaust line must be pitched upward, construct a condensation trap at the point of rise. Avoid 
sharp bends and drain the trap periodically. 
 

WARNING: EXHAUST PIPES ARE VERY HOT AND THEY CAN CAUSE SEVERE 
PERSONAL INJURY OR DEATH FROM DIRECT CONTACT OR FROM FIRE 
HAZARD. SHIELD OR INSULATE EXHAUST PIPES IF THERE IS DANGER OF 
PERSONAL CONTACT OR WHEN ROUTED THROUGH WALLS OR NEAR 
OTHER COMBUSTIBLE MATERIALS. 

 

 
 

             Figure 8 Mounting Exhaust Thimble 

 
KEY 
1. Rain Cap 6. 230mm - 9 inches 

2. Drip Cap 7. Vertical Alignment 

3. Holes in End of Inner sleeve 8. Wall or Partition 

4. Roof 9. Horizontal Alignment 

5. 230mm - 9 inches   
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Figure 9 Condensation Trap 

6.11 Ventilation and Cooling 
Generator sets create considerable heat that must be removed by proper ventilation. Outdoor 
installations normally rely on natural air circulation but indoor installations need properly sized and 
positioned vents for required airflow.  

6.12 Vents and Ducts 
For indoor installations, locate vents so incoming air passes through the immediate area of the 
installation before exhausting. Install the air outlet higher than the air inlet to allow for convection 
air movement.  

Size the vents and ducts so they are large enough to allow the required flow rate of air. 
 

Note: The ”free area” of ducts must be as large as the exposed area of the radiator. Refer 
to the generator set Specification Sheet for the airflow requirements and allowed 
airflow restriction.  

Wind will restrict free airflow if it blows directly into the air outlet vent. Locate the outlet vent so the 
effects of wind are eliminated, or if outlet vent cannot be located as mentioned, install wind barrier, 
see Figure 10. 
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              Figure 10 Wind Barrier 
 

KEY 
1. Prevailing Wind Away from Air Outlet Vent. 

2. Prevailing Wind Towards Air Outlet Vent, Wind Barrier Installed. 

6.13 Dampers 
Dampers or louvers protect the generator set and equipment room from the outside environment. 
Their operation of opening and closing should be controlled by operation of the generator set.  

In cold climates, the radiator exhaust air can be recirculated to modulate the ambient air 
temperature in the generator set room. This will help the generator set warm up faster, and help to 
keep fuel temperatures higher than the cloud point of the fuel. If recirculation dampers are used, 
they should be designed to “fail closed”, with the main exhaust dampers open, so that the 
generator set can continue to operate when required. Designers should be aware that the 
generator set room operating temperature will be very close to the outdoor temperature, and either 
not route water piping through the generator set room, or protect it from freezing.  

6.14 Radiator Set Requirements 
Louvers and screens over air inlet and outlet openings restrict air flow and vary widely in 
performance.  

A louver assembly with narrow vanes, for example, tends to be more restrictive than one with wide 
vanes. The effective open area specified by the louver or screen manufacturer should be used.  

Radiator set cooling air is drawn past the control end of the set by a pusher fan that blows air 
through the radiator. Locate the air inlet to the rear of the set. Make the inlet vent opening 
38mm(11/2 inches) times larger than the radiator area.  

Locate the cooling air outlet directly in front of the radiator and as close as possible. The outlet 
opening must be at least as large as the radiator area. Length and shape of the air outlet duct 
should offer minimum restriction to airflow.  
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A flexible duct connector must be provided at the radiator to prevent exhaust air recirculation 
around the radiator, to take up generator set movement and vibration, and prevent transmission of 
noise. Attach the flexible duct using screws and nuts so the duct can be removed for maintenance 
purposes.

 

 
 

Figure 11 Typical Radiator Set Installation 
 

KEY 

1. Cool Air Inlet Damper 5. Flexible Duct Connector 

2. Engine Driven Fan 6. Hot Air Outlet Damper 

3. Radiator 7. Distance Should Not be Less Than Height of 
Radiator 

4. Thermostat Controlled Re-circulating Damper 8. Wind / Noise Barrier 
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SECTION 7 – DC CONTROL WIRING 

7 Control Wiring 
The generator set control box contains connection points for remote control and monitor options. 
 

Caution: Stranded copper wire must be used for all customer connections to the control 
panel. Solid copper wire may break due to the generator set vibration. 

Use flexible conduit for all wiring connections to the generator set. 
 

WARNING: HAZARDOUS VOLTAGE! TOUCHING UNINSULATED HIGH VOLTAGE PARTS 
INSIDE THE CONTROL BOX CAN RESULT IN SEVERE PERSONAL INJURY OR 
DEATH. ENSURE ALL POWER IS OFF BEFORE PERFORMING CONTROL 
WIRE INSTALLATION. 

 

WARNING: TO PREVENT ACCIDENTAL ELECTROCUTION STAND ON A CLEAN DRY 
WOODEN PLATFORM OR CLEAN RUBBER INSULATING MAT, MAKE SURE 
YOUR CLOTHING AND SHOES ARE DRY, REMOVE JEWELLERY AND USE 
TOOLS WITH INSULATED HANDLES. 

 

Route the control wiring through the bottom of the control housing, keep DC wiring away from high 
voltage AC wiring.  The wiring diagram supplied with your generator set shows the terminal blocks 
for connection and controller circuit boards.  

Use cable ties to keep control wiring away from sharp edges and AC power cables within the 
control housing.  

7.1 TB1 Remote Monitor / Control Connections 
Customer monitor/control connections are attached to terminal block TB1. Optional equipment, 
such as sensing devices used to monitor generator set operation, remote start/stop switches, etc. 
are also attached to TB1.  

Available options will vary between controller models.  

7.2 TB1 Wiring 
 

Caution: Always run control circuit wiring in separate metal conduit from AC power cables to 
avoid inducing currents that could cause problems within the control. 

 

Digital Connections: Connection points, other than relayed outputs and network are considered 
digital connections to terminal strip TB1. The type/ gauge wire to use for these connections are:  

 

 Less than 305 metres, (1000 feet) use 20 gauge stranded copper wire.  

 305 to 610 metres (1000 to 2000 feet), use 18 gauge stranded copper wire.  

 

Relay Connections: Due to the wide variety of devices that can be attached to the relay outputs 
of TB1, the electrical contractor must determine the gauge of the stranded copper wire that is used 
at this installation site.  
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7.3 TB1 Customer Inputs 
The wiring diagram supplied with your generator set identifies the connections to TB1.  

Remote Start: When the control is in Auto/Remote mode, grounding this input initiates the engine 
cranking and start sequence. This circuit must be opened to permit resetting a shutdown condition 
with the Reset input. (The remote stop is actually the removal of the remote start signal to the 
control.)  

Remote Emergency Stop: Opening this input causes an immediate shutdown. Emergency stop 
must be reset at the front panel.  

Customer Fault Inputs 1 and 2: Grounding any one of these inputs activates the corresponding 
warning or shutdown sequence.  

External sensing equipment must be connected to the designated digital input.  

The nature of the fault is an optional customer selection. Example inputs: Low Coolant Level, Low 
Fuel Pressure, Ground Fault, etc.  

Each of the two fault functions can be programmed as follows:  

 Status, Warning or Shutdown. Default = Warning.  
 

Note: The InPower Service Tool or access to the Setup Submenus is required to modify 
the customer fault inputs. Contact an authorized service center for assistance.  
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                        Figure 12 Suggested Customer Wire Routing 

KEY 

1. Control Box Assembly 6. Earth Fault Relay 

2. Front Cover Control Box 7. Controller PCB 

3. Control Assembly Display 8. PCB Assembly - System I/O Device 

4. Audible Alarm 9. Customer Connections DC 

5. Emergency Stop Actuator 10. Customer Connections AC (3 phase) 

 

7.4 TB1 Customer Outputs 
The wiring diagram supplied with your generator set identifies the connections to TB1.  

Customer Outputs 1 and 2: One set of normally open (NO) contacts, rated for 2 Amps at 30 VDC 
for each of the two output signals. The relays can be used to control small devices and indicator 
lamps.  

The nature of the customer output signal (contacts closed) is an optional customer selection. 
Example outputs: Generator set running (event), common warning, common shutdown, etc. (Refer 
to Generator Set Operator Manual 0908-0103 for the warning and shutdown code listing.  

Each relay can be independently programmed to energize by entering a code number (0 through 
255, default = 0) for the desired event.  
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Note: The InPower Service Tool or access to the Setup Submenus is required to modify 
the customer outputs. Contact an authorized service center for assistance.  

7.5 Switched B+ 
Switched B+ is fused at 15 amps. Wiring is the same as the Relay Connection description.  

Switched B+ quick connect terminal is located on TB2-12 dinrail situated in the top of the pedestal 
controller.  

7.6 Run Relays (K10, K11) 
Optional run relays (see Figure 14) are mounted inside the control box. The single-pole, double-
throw run relays are used for customer connections to control auxiliary equipment such as fans, 
pumps, and motorised air dampers. 

The run relays are energized when the generator set control receives a start signal. 

The contacts are rated: 

• 20 Amps resistive at 30VDC 

• 15 Amps inductive at 30VDC 
 

 
 

                  Figure 13 Optional Run Relays (K10, K11) 
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SECTION 8 - AC ELECTRICAL CONNECTIONS 

8 AC Electrical Connections 
This section provides the procedure that is used to connect the AC electrical system of the 
generator set.  

Before making any AC electrical connections, make certain the generator set cannot be 
accidentally started. Place the control panel run switch in the OFF position. Turn off or remove AC 
power from the battery charger and then remove the negative (–) battery cable from the set 
starting battery.  
 

WARNING: IGNITION OF EXPLOSIVE BATTERY GASES CAN CAUSE SEVERE 
PERSONAL INJURY OR DEATH.  ARCING AT BATTERY TERMINALS, LIGHT 
SWITCH OR OTHER EQUIPMENT, FLAME, PILOT LIGHTS AND SPARKS CAN 
IGNITE BATTERY GAS. DO NOT SMOKE, OR SWITCH TROUBLE LIGHT ON 
OR OFF NEAR BATTERY. DISCHARGE STATIC ELECTRICITY FROM BODY 
BEFORE TOUCHING BATTERIES BY FIRST TOUCHING A GROUNDED METAL 
SURFACE.  

 

WARNING: VENTILATE BATTERY AREA BEFORE WORKING ON OR NEAR BATTERY—
WEAR GOGGLES—STOP GENERATOR SET AND DISCONNECT CHARGER 
BEFORE DISCONNECTING BATTERY CABLES—DISCONNECT NEGATIVE (–) 
CABLE FIRST AND RECONNECT LAST.  

 

Caution: Disconnect battery charger from AC source before disconnecting battery cables. 
Otherwise, disconnecting cables can result in voltage spikes damaging to DC 
control circuits of the set.  

 

WARNING: ACCIDENTAL STARTING OF THE GENERATOR SET CAN CAUSE SEVERE 
PERSONAL INJURY OR DEATH. PREVENT ACCIDENTAL STARTING BY 
DISCONNECTING THE NEGATIVE (–) CABLE FROM THE BATTERY 
TERMINAL.  

 

WARNING: EACH OF THE OPERATIONS DESCRIBED IN THIS SECTION SHOULD BE 
DONE ONLY BY PERSONS TRAINED AND EXPERIENCED IN ELECTRICAL 
MAINTENANCE. IMPROPER PROCEDURES MAY RESULT IN PROPERTY 
DAMAGE, BODILY INJURY OR DEATH.  

 

Connecting the generator set AC electrical system involves:  

• Installation of transfer switch  

• Generator output voltage selection  

• Load cable connection  

• Standard and optional AC equipment connections (e.g., control box heater, 
coolant heater, etc.).  

Local regulations often require that wiring connections be made by a licensed electrician, and that 
the installation be inspected and approved before operation. All connections, wire sizes, materials 
used, etc. must conform to the requirements of electrical codes in effect at the installation site.  
 

WARNING: IMPROPER WIRING CAN CAUSE A FIRE OR ELECTRICAL HAZARD, 
RESULTING IN SEVERE PERSONAL INJURY OR DEATH AND/OR PROPERTY 
AND EQUIPMENT DAMAGE.  

 

McAuliffe St Redbank SPS SP343 Cummins Generator Set Parts

Q-Pulse Id TMS450 Active 27/11/2013 Page 39 of 458



Installation Manual Publication A030K389 
Generator Set Model NT855 and NTA855 Issue 1 – 12-2009 

 

Page 32                                                                                                                              

Before starting the generator set, check to make sure that all electrical connections are secure, 
and that all wiring is complete. Replace and secure any access panels that have been removed 
during installation. Check that the load cables from the generator set are properly connected.  
 

WARNING: BACKFEED TO UTILITY SYSTEM CAN CAUSE ELECTROCUTION OR 
PROPERTY DAMAGE. DO NOT CONNECT TO ANY BUILDING ELECTRICAL 
SYSTEM EXCEPT THROUGH AN APPROVED DEVICE AND AFTER BUILDING 
MAIN SWITCH IS OPENED. 

 

8.1 Transfer Switch 
If the installation is for standby service, a transfer switch must be used for switching the load from 
the normal power source to the generator set (see Figure 14). Follow the installation instructions 
provided with the transfer switch when connecting the load and control wiring. 
 

 
 

                  Figure 14 Typical Load Transfer Function 
 

8.2 Generator Voltage Connections 
The available generator output voltages and maximum current ratings are specified on the 
generator set nameplate. Line-to-neutral voltage is always the lower voltage shown and line-to-line 
voltage is the higher rating.  

These generators can be configured to the nameplate voltages as shown on the Reconnection 
Diagram decal, attached to the backside of the control box cover. Many of the voltages listed will 
require reconfiguration of the generator output leads on the connection terminal block. This 
reconfiguration must only be done by service personnel that are trained and experienced to 
perform electrical installation. The generator set was adjusted to produce a specified voltage 
during production verification testing prior to shipment. The installer must always check the stator 
lead terminal block connections and perform any necessary reconnect to obtain the voltage 
required.  

Some generator sets are capable of producing a wide range of voltages and connection 
configurations, others have specific limited capabilities. Refer to wiring diagram and generator 
voltages (from the nameplate) when reviewing the voltage connection information and use the 
wiring diagram supplied with your generator set when actually performing load connections.  
 

Caution: Reconfiguring generator sets to higher voltages can exceed the voltage capability of 
the specific generator windings and damage the generator and also decrease line 
current, rendering line circuit breakers too large. Consult with your distributor before 
performing reconnection for a different voltage. 
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Caution: Reconfiguring generator sets to lower voltages can reduce generator set ratings, 
and also increase line current, rendering line circuit breakers too small. Consult with 
your distributor before performing reconnection for a different voltage.  

 

8.3 Load Connections 

8.3.1 Flexible conduit and stranded conductors must be used for connections to 
take up movement of the generator set.  
All loads are connected to the generator by bolting stranded load wires to the appropriate terminals 
on the generator reconnection terminal block or circuit breaker lugs. The terminals are marked U, 
V, W and N to indicate the line and neutral connections. (Reference: U, V, and W correspond with 
L1, L2 and L3; and N with L0 respectively).  

8.4 Load Balancing 
When connecting loads to the generator set, balance the loads so that the current flow from each 
line terminal (L1, L2 and L3) is about the same. This is especially important if both single phase 
and three phase loads are connected. Any combination of single phase and three phase loading 
can be used as long as each line current is about the same, within 10 percent of median value and 
no line current exceeds the nameplate rating of the generator. Check the current flow from each 
line after connections by observing the control panel ammeter.  

8.5 Current Transformers 
The optional current transformers (CT’s) are used to display generator set load in kVA and 
alternator amperage. The CT’s must be installed as noted in the following CT Installation 
Requirements.  

Refer to the Reconnection Diagram to identify the generator output leads/phase that must be 
routed through each CT, and also appropriate transformer post selection for control sensing leads. 
The transformers are labelled CT1, CT2 and CT3 on the re-connection wiring diagram. (The 
Reconnection Diagram is located on the control box cover.)  

8.5.1 CT Installation Requirements:  
The CT has a dot on one side. This dot must be facing toward the generator reconnection terminal 
block (conventional current flowing into the dot). A dot is also used to indicate pin 1 of the CT.  

Route the load lead (U, V or W) through the appropriate CT (refer to Reconnection Diagram).  

The CT’s have dual secondary’s (3 pins). The CT secondary wire marked 1 is connected to pin 1 
of the CT. CT secondary wire marked 2/3 is connected to pin 3 for low voltage generator sets. 

8.6 Grounding 
The following is a brief description of system and equipment grounding of permanently installed 
AC generators within a facility wiring system. 
 

Note:  It is important to follow the requirements of the local electrical code.  
 

Figure 15 illustrates typical system grounding for a 3-pole and a 4-pole Automatic Transfer Switch 
(ATS). In the 3-pole ATS, note that the generator neutral is connected to the ATS and is NOT 
bonded to ground at the generator. In the 4-pole ATS system, a grounding electrode conductor 
and a bonding jumper are used to connect the generator neutral to ground.  

Make sure the generator set is grounded to earth in one location only. On generators without a 
circuit breaker, ground to the point indicated on the top of the generator. On generator sets with 
circuit breakers, use the ground lug provided in the circuit breaker box.  
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WARNING: ELECTRIC CURRENT CAN CAUSE SEVERE PERSONAL INJURY OR DEATH. 
BONDING AND GROUNDING MUST BE DONE PROPERLY. ALL METALLIC 
PARTS THAT COULD BECOME ENERGIZED UNDER ABNORMAL 
CONDITIONS MUST BE PROPERLY GROUNDED.  

 

 
 

                              Figure 15 Typical System Grounding One–Line Diagrams 

8.7 Coolant Heater (Optional) 
A coolant heater keeps engine coolant warm when the engine is shut down. It heats and circulates 
the coolant within the engine. This reduces startup time and lessens engine wear caused by cold 
starts. It is electrically operated and thermostatically controlled. 
 

Caution: The coolant heater must not be operated while the cooling system is empty or 
damage to the heater will occur. 

 

Figure 16 shows the heater line connection. Connect the heater to a source of power that will be 
on during the time the engine is not running. Ensure the supply voltage and circuit current is 
correct for the heater element rating. 
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             Figure 16 Coolant Heater  

 
KEY 

1. Heater – Engine Coolant 4. Mounting Bracket 

2. Heated Coolant to Engine 5. Electrical Connection 

3. Coolant from Engine  

 

8.8 Generator Heater (Optional) 
A generator heater(s) is used to help keep the generator free of condensation when the generator 
set is not running. During cool and humid conditions, condensation can form within a generator, 
creating flashing and shock hazards.  
 

WARNING: WATER OR MOISTURE INSIDE A GENERATOR INCREASES THE POSSIBILITY 
OF FLASHING AND ELECTRICAL SHOCK, WHICH CAN CAUSE EQUIPMENT 
DAMAGE AND SEVERE PERSONAL INJURY OR DEATH. DO NOT USE A 
GENERATOR WHICH IS NOT DRY INSIDE AND OUT.  

 

Figure 17 shows the installation of two heater elements. Connect the heater(s) terminals to a 
source of power that will be on during the time the engine is not running. Be sure the supply 
voltage and circuit amperage is correct for the heater element rating.  
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                     Figure 17 Generator Heater 
 

KEY 

1. Heater-Alternator-240V (UC274) 3. Heater Cartridge-Alternator-120V (HC4) 

2. Heater-Alternator-120V (UC274) 4. Heater Cartridge-Alternator-240V (HC4) 

 

8.9 Fuel Transfer Pump 
A fuel transfer pump and control are available as an option when a sub-base or in-skid day tank 
are provided. The automatic control operates the fuel pump to maintain a reservoir of fuel in the 
day tank.  
 

WARNING: DIESEL FUEL IS HIGHLY COMBUSTIBLE. IMPROPER INSTALLATION OF THIS 
KIT CAN LEAD TO SPILLAGE OF LARGE QUANTITIES OF FUEL AND LOSS 
OF LIFE AND PROPERTY IF THE FUEL IS ACCIDENTALLY IGNITED. 
INSTALLATION AND SERVICE MUST BE PERFORMED BY TRAINED AND 
EXPERIENCED PERSONS IN ACCORDANCE WITH THE APPLICABLE CODES.  
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WARNING: DO NOT SMOKE NEAR FUEL AND KEEP FLAMES, SPARKS, PILOT LIGHTS, 
ARCING SWITCHES AND EQUIPMENT, AND OTHER SOURCES OF IGNITION 
WELL AWAY.  

 

 
           Figure 18 Typical Sub-Base Installation 

 
 

KEY 
1. Float Switch Assembly 3. Fuel Supply Line 
2. Fuel Fill Cap 4. Fuel Flexible Return Line 
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SECTION 9 – PRE-START PROCEDURE 

9 Pre-Start Preparation 
Before attempting the initial start of the generator set, be sure to complete the installation checklist 
in Section 10.  

9.1 Electrical System 
Verify all electrical connections are secure and all wiring is complete and inspected. Replace and 
secure any access panels that may have been removed during installation.  
 

9.2 Battery Connections 
 

WARNING: ACCIDENTAL STARTING OF THE GENERATOR SET CAN CAUSE SEVERE 
PERSONAL INJURY OR DEATH. MAKE SURE THAT THE PCC IS IN THE OFF 
MODE BEFORE CONNECTING THE BATTERY CABLES.  

 

Starting the unit requires a 12 or 24 volt battery. Connect positive battery cable before connecting 
negative battery cable to prevent arcing.  

Service the batteries as necessary. If an automatic transfer switch is installed without a built-in 
charge circuit, connect a separate battery charger. Proper selection and maintenance of batteries 
and battery chargers is essential for system reliability.  

 

WARNING: IGNITION OF EXPLOSIVE BATTERY GASES CAN CAUSE SEVERE 
PERSONAL INJURY OR DEATH. ALWAYS CONNECT NEGATIVE (–) BATTERY 
CABLE LAST TO PREVENT ARCING.  

 

WARNING: VENTILATE BATTERY AREA BEFORE WORKING ON OR NEAR BATTERY. 
ARCING AT BATTERY TERMINALS, LIGHT SWITCH OR OTHER EQUIPMENT, 
FLAME, PILOT LIGHTS AND SPARKS CAN IGNITE BATTERY GAS. DO NOT 
SMOKE, OR SWITCH TROUBLE LIGHT ON OR OFF NEAR BATTERY. 
DISCHARGE STATIC ELECTRICITY FROM BODY BEFORE TOUCHING 
BATTERIES BY FIRST TOUCHING A GROUNDED METAL SURFACE.  

9.3 Starting 
Refer to the Generator Set Operator Manual (0908-0103) for important safety precautions and 
recommended procedures for starting the generator set and verifying proper operation. Start the 
generator set and verify all engine and generator menus are displaying the correct values. 

 

 

 

 

 

 

 

 

 

 

McAuliffe St Redbank SPS SP343 Cummins Generator Set Parts

Q-Pulse Id TMS450 Active 27/11/2013 Page 47 of 458



Installation Manual Publication A030K389 
Generator Set Model NT855 and NTA855 Issue 1 – 12-2009 

 

Page 40                                                                                                                              

This Page has been Intentionally Left Blank 

 

McAuliffe St Redbank SPS SP343 Cummins Generator Set Parts

Q-Pulse Id TMS450 Active 27/11/2013 Page 48 of 458



Publication A030K389 Installation Manual 
Issue 1 – 12-2009  Generator Set Model NT855 and NTA855 

 
 

                                                                                                                                                                              Page 41 
   

SECTION 10 – INSTALLATION CHECKLIST 

10 Installation Checklist 
 

TICK GENERAL ITEMS 

 Generator set wattage capacity is sufficient to handle maximum anticipated load. 

 At least 3 feet of clearance (or greater for housing door) is provided around the entire 
generator set for service and ventilation. 

 The generator set is located in an area not subject to flooding. 

 All operating personnel have read and are familiar with Generator Set Operator Manual 
0908-0103 and Health And Safety Manual 0908-0110. 

 All operators have been thoroughly briefed on preventative maintenance procedures. 

 All operators have read and understand all Important safety Instructions. 

 GENERATOR SET SUPPORT 

 Floor, roof or earth on which the generator set rests is strong enough and will not allow 
shifting or movement. Observe local codes on soil bearing capacity due to freezing and 
thawing. 

 Generator set is properly supported and retained to approved base 

 Supporting base is large enough and is of non-combustible material, extending 6 inches 
all around the generator set. 

 COOLING AIR FLOW 

 Generator set air inlet is faced into direction of strongest, prevailing winds. 

 Air inlet openings are unrestricted and at least 1 to 11/2 times larger than air outlet area. 

 Cooling air outlet is on downwind side of building (if not, wind barrier is constructed). 

 Proper ducting material (Sheet metal, canvas) is used between radiator and air outlet. 

 DIESEL FUEL SYSTEM 

 Fuel tanks meet or exceed all Local, State or National codes. 

 Fuel lines are properly installed, supported and protected against damage. 

 Approved flexible fuel line is installed between main fuel supply and generator set’s fuel 
system near the generator set, to protect it against damage caused by vibration, 
expansion and contraction. 

 Strainer or fuel screen (100 to 200 mesh) is installed in the fuel supply line to protect the 
fuel lift pump, day tank transfer pump or float valve seat from fuel tank debris. 

 Fuel supply shutoff valves are installed to prevent fuel flow in case of leaks. 

 No shutoff valves are installed on engine fuel return line. 

 External fuel pumps are connected and operational at all times (generator set started or 
shut down). 

 Fuel tanks are filled with the correct grade / type of fuel. 

 Fuel system is properly primed. 

 No fuel leaks are found in supply line or engine fuel system. 

McAuliffe St Redbank SPS SP343 Cummins Generator Set Parts

Q-Pulse Id TMS450 Active 27/11/2013 Page 49 of 458



Installation Manual Publication A030K389 
Generator Set Model NT855 and NTA855 Issue 1 – 12-2009 

 

Page 42                                                                                                                              

 
 

TICK CHECKLIST ITEM 

 EXHAUST SYSTEM 

 Operators are thoroughly briefed on the dangers of carbon monoxide gas. 

 Areas around generator set are well ventilated. No possibility of exhaust fumes entering 
building doors, windows, or intake fans. 

 Exhaust gases are piped safely outside and away from building. 

 The correct length of approved rigid pipe is connected to the generator set flexible pipe 
using approved securing methods with no weight resting on engine exhaust 
components. There are no bends in flex section. 

 Condensation drain is provided in lowest section of exhaust piping. 

 Exhaust piping is insulated to guard against burns to personnel. 

 Exhaust piping passing through walls or ceilings have approved fire-proof materials 
and are in compliance with all codes. 

 Exhaust piping is large enough in diameter to prevent excessive back pressure on 
engine. 

 AC AND DC WIRING 

 Wire sizes, insulation, conduits and connection methods all meet applicable codes. 

 AC and DC wires are separated in their own conduit to prevent electrical induction. 

 All load, line and generator connections are well made and correct. 

 Flexible conduit is used between generator and building or surrounding structure. 

 GENERATOR SET PRESTART 

 Generator set engine is properly serviced with oil and coolant. 

 Batteries are properly installed, serviced and charged. 

 Battery charger and engine coolant heater are connected and operational. 

 All generator set covers and safety shields are installed correctly. 

 All fuel and coolant shutoff valves are operational. 

 Radiator Fan and other external moving parts including drive belts are unrestricted. 
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1 Engine Overview
This section provides an overview of the engine.

1.1 Engine Data
1.1.1 Engine Identification Plate

Each engine is provided with a Data Plate as shown below. This provides information unique to
the engine.

The engine data plate shows specific information about your engine.

The Engine Serial Number (ESN) (1) and Control Parts List (CPL) (2) provide information for
ordering parts and service needs.

NOTE: The engine data plate must not be changed unless approved by Cummins
Engine Company Inc.
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1. Engine Overview 10-2009

Key Description

1. Engine Serial Number (ESN)

2. Control Parts List (CPL)

3. Model

4. Horsepower and rpm Rating

1.1.2 Engine Diagrams
The following illustrations show the locations of the major external engine components, filters,
and other service and maintenance points on a typical QSX15 engine. Some external
components will be at different locations for different engine models.
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10-2009 1. Engine Overview

1.1.2.1 Engine Views
1.1.2.1.1 Left View

Key Description

1. Oil cooler

2. Turbocharger

3. Engine water outlet (to radiator)

4. Thermostat housing

5. Exhaust manifold

6. Remote filter bypass supply

7. Engine water inlet (from radiator)

8. Coolant filter

9. Combination filter

10. Oil drain

11. Starting motor

12. Dipstick

13. Piston cooling nozzle
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1. Engine Overview 10-2009

1.1.2.1.2 Right View

Key Description

1. Fuel pump

2. Aftercooler

3. STC valve

4. Lubricating oil pump

5. Fuel filter

1.1.3 Acoustic Information
1.1.3.1 Acoustic Information (1500 rpm)

TABLE 1. ACOUSTIC DATA (1500 RPM)

Model C300 D5 C350 D5 C400 D5 C440 D5

Engine NT855G6 NT855G6 NTA855G4 NTA855G7

Enclosed Set Acoustic Data – LWA 98 98 98 98
(Based on using a standard Cummins’ canopy,
and 50 Hz set operating with doors closed) 1, 2

Open Set Acoustic Data – dB(A) at 1m 3 – SPL 105.9 107.7 108.2 107.3
(or enclosed set with doors open)

1. Doors closed figures are measured using 2000/14/EC guaranteed sound power levels
2. Based on 75% load
3. Based on 110% load
For Noise Spectrum Figures, refer also to your authorised distributor.
In line with the Cummins Power Generation policy of continuous improvement, these figures are subject to change.
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10-2009 1. Engine Overview

1.1.3.2 Acoustic Information (1800 rpm)

TABLE 2. ACOUSTIC DATA (1800 RPM)

Model C275 D6 C300 D6 C350 D6 C400 D6

Engine NT855G6 NT855G6 NTA855G3 NTA855G5

Enclosed Set Acoustic Data – LWA 101 101 102 103
(Based on using a standard Cummins’ canopy,
and 60 Hz set operating with doors closed) 1, 2

Open Set Acoustic Data – dB(A) at 1m 3 – SPL 109.6 109.4 109.6 114
(or enclosed set with doors open)

1. Doors closed figures are measured using 2000/14/EC guaranteed sound power levels
2. Based on 75% load
3. Based on 110% load
For Noise Spectrum Figures, refer also to your authorised distributor.
In line with the Cummins Power Generation policy of continuous improvement, these figures are subject to change.

1.1.4 Engine Fuel Consumption (L/hr)
Model C300 D5 C350 D5 C400 D5 C440 D5

Engine NT855G6 NT855G6 NTA855G4 NTA855G7

Engine Performance Data at 50Hz1 TBD 76 84 98

1. Standby/Full Load
Refer to Data Sheets for other applicationsIn line with the CPGK policy of continuous improvement these figures are
subject to change.

Model C275 D6 C300 D6 C350 D6 C400 D6

Engine NT855G6 NT855G6 NTA855G6 NTA855G5

Engine Performance Data at 60Hz1 TBD TBD 96 110

Refer to Data Sheets for other applicationsIn line with the CPGK policy of continuous improvement these figures are
subject to change.
1. Standby/Full Load
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2 Control System - PCC 2100

2.1 Control System Description
This manual covers the PowerCommand®Control 2100 (PCC2100) control module for single
generator sets. All indicators, control switches/buttons and digital display are located on the face
of the control panel as illustrated in Figure 1.

The main control panel and its associated equipment are located in the Control Housing, which
is mounted at the rear of the generator set. A Load Terminal Box may be mounted on either the
left or right side of the housing, as required for the site.

The PCC2100 is a microprocessor-based control for generator sets. It provides fuel control and
engine speed governing, main alternator voltage output regulation, and complete generator set
control and monitoring. The control also monitors the health of the engine, alternator and
auxiliary systems continuously, and will affect an Automatic Shutdown if a serious fault occurs.

The PCC2100 operates in conjunction with an array of sensors and senders located on the
engine, alternator and auxiliary systems. Data is passed between components over a digital da

ta link.

An important function of the control system is to continuously monitor the generator set for
faults. If a fault occurs during engine running, the control will provide an indication for the
operator and, if the fault is serious, affect an automatic, fully programmed, shutdown. There are
two fault level signals generated by the PCC2100. These two fault levels are:

1. Warning: signals an imminent or non-critical engine fault. The PCC2100 provides an
indication only for this condition.

2. Shutdown: signals a potentially critical fault for the engine. The PCC2100 will
automatically take the engine off-load and shut it down immediately, without a cool-down
run.

The control systems operate on 12 or 24VDC battery power. Data backup is taken care of by a
small rechargeable battery installed within the PCC2100 enclosure. Auxiliary equipment
operates on LV AC power.
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2. Control System - PCC 2100 10-2009

1. Home Button

2. Menu Selection Button (1 of 4)

3. Digital Display

4. Panel Lamp (1 of 3)

5. Previous Main Menu Button

6. Emergency Stop Push Button

7. Running/Remote Start/Not in Auto Indicators

8. Configurable Indicators

9. Shutdown & Warning Status Indicators

10. Fault Acknowledgement/Reset Button

11. Panel Lamp & Lamp Test Button

12. O/Manual/Auto Key Switch (Mode Switch)

13. Manual Run/Stop Button

14. Analog AC Metering Panel (Optional)

FIGURE 1. FRONT PANEL
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NORTH AMERICA EMEA, CIS ASIA PACIFIC

Cummins Power Generation Limited Cummins Power Generation Limited Cummins Power Generation Limited
1400 73rd Ave. NE Columbus Avenue 10 Toh Guan Road #07-01
Minneapolis, MN 55432 USA Manston Park TT International Tradepark

Manston, Ramsgate Singapore 608838
Kent CT12 5BF
United Kingdom

Phone 1 763 574 5000 Phone 44 1843 255000 Phone 65 6417 2388
Toll Free 1 800 888 6626 Fax 44 1843 255902 Fax 65 6417 2399
Fax 1 763 574 5298

BRAZIL CHINA INDIA

Rua Jati, 310, Cumbica 8 Wanyuan Street 35A/1/2, Erandawana
Guarulhos, SP 07180-900 Beijing Econiomic and Technological Pune 411 038

Dev. AreaBrazil India
Beijing 100176
P.R. China
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Foreword   

FOREWORD 
The purpose of this manual is to provide the users with sound, general information. It is for guidance and 
assistance with recommendations for correct and safe procedures. Cummins Power Generation Limited 
cannot accept any liability whatsoever for problems arising as a result of following recommendations in this 
manual. 

The information contained within the manual is based on information available at the time of going to print. In 
line with Cummins Power Generation Limited policy of continuous development and improvement, 
information may change at any time without notice. The users should therefore ensure that before 
commencing any work, they have the latest information available. 

Users are respectfully advised that it is their responsibility to employ competent persons to carry out any 
installation work in the interests of good practice and safety. Consult your Authorised Distributor for further 
installation information. It is essential that the utmost care is taken with the application, installation and 
operation of any diesel engine due to their potentially dangerous nature. Careful reference should also be 
made to other Cummins Power Generation Limited literature, in particular the Health and Safety Manual 
(0908-0110-00), and the engine manual. 

Should you require further assistance contact:- 
 
 
 Cummins Power Generation  

1400 73rd Avenue NE 
Minneapolis 
MN 55432  
USA 
 
 

 
Tel:+1 (763) 574-5000 
Fax:+1 (763) 574-5298 
 
e-mail:pgamail@cummins.com 

Cummins Power Generation 
Columbus Avenue 
Manston Park  
Manston 
Ramsgate 
Kent CT12 5BF 
United Kingdom 

 
Tel:+44 (0) 1843 255000 
Fax:+44 (0) 1843 255902 
 
e-mail:cpgk.uk@cummins.com 

Cummins Power Generation  
10 Toh Guan Road #07-01 
TT International Tradepark 
Singapore 608838 

 
 
 
 
Tel: (65) 6417 2388 
Fax:(65) 6417 2399 
 
e-mail: 
cpg.apmktg@cummins.com 

Web: www.cumminspower.com Web: www.cumminspower.com Web: www.cumminspower.com 

 
Cummins Power Generation 
35A/1/2, Erandawana  
Pune 411 038 
India 
 
 
Tel.: (91 020) 3024 8600 
Fax: (91 020) 6602 8090 
 
e-mail: 
cpgiservicesupport@cummins.com 

Cummins Power Generation  
Rua Jati, 310 - Cumbica 
Guarulhos –SP 
Brazil 
CEP: 07180-900 
 
Tel.: (55 11) 2186 4195 
Fax: (55 11) 2186 4729 
 
e-mail: falecom@cumminspower.com.br 

Web: www.cumminspower.com Web: www.cumminspower.com  
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SCHEDULE OF ABBREVIATIONS 
AC Alternating Current  LED Light-Emitting Diode 
ACB Air Circuit Breaker  LTP Limited Time Power Rating 
ACH Anti-Condensation Heaters  LTA Low Temperature Aftercooling 
ATS Automatic Transfer Switch  LV Low Voltage 
AVR Automatic Voltage Regulator    
   MCB Miniature Circuit Breaker 
BHP Brake Horsepower  MCCB Moulded Case Circuit Breaker 
BMS Building Management System  MF Mains Failed 
BST Busbar Sensing Transformer  MFSS Master First Start Sensor 
   MR Mains Returned 
CB  Circuit Breaker  MST Mains Sensing Transformer 
CCA Cold Cranking Amps   MSU Mains Sensing Unit 
CHP Combined Heat and Power  MV Medium Voltage 
COP Continuous Power Rating    
CT Current Transformer  NEC Neutral Earthing Contact 
     
dB(A) Unit of noise level  PCC2100 PowerCommand®Control 2100 
DC Direct Current  PF Power Factor 
DIP Dual In-line Package  PFC Power Factor Controller 
DMC Digital Master Control  PLC Programmable Logic Controller 
DMSU Demand Load Standby Unit  PMG Permanent Magnet Generator 
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EMCU Engine Monitoring and Control Unit  PSU Power Supply Unit 
EMF Electromotive Force  PTC Power Transfer Control 
EPU Engine Protection Unit  PT/CT Potential Transformer / Current Transformer 
     
FSS First Start Sensor  QCC Quadrature Current Control 
     
GCP Generator Control Panel  RFI Radio Frequency Interference 
Genset Generator Set  RMS Root Mean Square 
GKWT Global Kilowatt Transducer  RPM Revolutions Per Minute 
   RTD Resistance Temperature Detector 
HV High Voltage    
   V Volts 
IC Integrated Circuit  VAC Volts, Alternating Current 
I/O Input / Output  VCB Vacuum Circuit Breaker 
   VDC Volts, Direct Current 
kVA Apparent Power  VF Volt-free 
kVAR Reactive Power  VT Voltage Transformer 
kW Active / Real Power    
kWh Unit of electrical energy or work    
     

 

McAuliffe St Redbank SPS SP343 Cummins Generator Set Parts

Q-Pulse Id TMS450 Active 27/11/2013 Page 77 of 458



Publication 0908-0103  Generator Set Control System  
Issue 4 – 11-2009  PowerCommand®Control 2100 
 

Page ii  Schedule of Abbreviations 

This is a Blank Page  

   

McAuliffe St Redbank SPS SP343 Cummins Generator Set Parts

Q-Pulse Id TMS450 Active 27/11/2013 Page 78 of 458



Generator Set Control System  Publication 0908-0103 
PowerCommand®Control 2100  Issue 4 – 11-2009 
  

Section 1 – Preliminary and Safety  Page 1-1 

SECTION 1 – PRELIMINARY AND SAFETY 

1 Safety 
1.1 Warning, Caution and Note Styles Used In This Manual 

The following safety styles found throughout this manual indicate potentially hazardous conditions 
to the operator, service personnel or the equipment. 

WARNING: WARNS OF A HAZARD THAT MAY RESULT IN SEVERE PERSONAL 
INJURY OR DEATH. 

Caution: Warns of a hazard or an unsafe practice that can result in product or property 
damage. 

Note: A short piece of text giving information that augments the current text. 

1.2 General Information 
This manual should form part of the documentation package supplied by Cummins Power 
Generation Limited with specific generator sets. In the event that this manual has been supplied in 
isolation please refer to other Cummins Power Generation Limited literature, in particular the 
Health and Safety Manual (0908-0110-00) and the engine manual relevant to your generator set. 

Note: It is in the user’s interest to read and understand all Health and Safety information 
together with all Warnings and Cautions contained within the documentation relevant to 
the generator set and its operation and maintenance. 

1.3 Generator Plant Safety Code 
Before operating the generator set, read the Health and Safety manual (0908-0110-00) and the 
engine manual, and become familiar with them and the equipment. Safe and efficient operation 
can be achieved only if the equipment is properly operated and maintained. Many accidents are 
caused by failure to follow fundamental rules and precautions. 

WARNING: IMPROPER OPERATION AND MAINTENANCE CAN LEAD TO SEVERE 
PERSONAL INJURY OR LOSS OF LIFE AND PROPERTY BY FIRE, 
ELECTROCUTION, MECHANICAL BREAKDOWN OR EXHAUST GAS 
ASPHYXIATION. READ AND FOLLOW ALL SAFETY PRECAUTIONS, 
WARNINGS AND CAUTIONS THROUGHOUT THIS MANUAL AND THE 
HEALTH AND SAFETY MANUAL 0908-0110-00. 

 

WARNING: LIFTING AND REPOSITIONING ON THE GENERATOR SET MUST ONLY BE 
CARRIED OUT USING SUITABLE LIFTING EQUIPMENT, SHACKLES AND 
SPREADER BARS IN ACCORDANCE WITH LOCAL GUIDELINES AND 
LEGISLATION BY SUITABLY TRAINED AND EXPERIENCED PERSONNEL. 
INCORRECT LIFTING CAN RESULT IN SEVERE PERSONAL INJURY, 
DEATH AND/OR EQUIPMENT DAMAGE. FOR MORE INFORMATION 
CONTACT YOUR AUTHORISED DISTRIBUTOR. 
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SECTION 2 - INTRODUCTION 

2 Introduction 
2.1 General 

Before any attempt is made to operate the generator set, the user should take time to read this 
manual and to familiarise him or herself with the Warnings and Operating Procedures. 

A generator set must be operated and maintained properly if you are to expect safe and reliable 
operation. The manual includes a maintenance schedule and a troubleshooting guide. 

The engine manual is included with the set. Where there is conflicting information, this manual 
takes precedence over the engine manual. 

2.2 Generating Set Identification 
Each generating set is provided with a Generating Set Rating Plate as shown below. This provides 
information unique to the generator. 

Figure 2-1 Typical Generator Set Rating Plate 
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2.3 After Sales Services 
We offer a full range of after sales services as follows: 

2.3.1 Maintenance 
WARNING: INCORRECT SERVICE OR PARTS REPLACEMENT CAN RESULT IN 

SEVERE PERSONAL INJURY, DEATH, AND/OR EQUIPMENT DAMAGE. 
SERVICE PERSONNEL MUST BE TRAINED AND EXPERIENCED TO 
PERFORM ELECTRICAL AND/OR MECHANICAL SERVICE. 

For customers who wish to have their generator sets expertly serviced at regular intervals the 
Customer Service Department offers a complete maintenance contract package. This covers all 
items subject to routine maintenance and includes a detailed report on the condition of the 
generator set. In addition, this can be linked to a 24-hour call-out arrangement, providing 
assistance 365 days a year if necessary. Specialist engineers are available to maintain optimum 
performance levels from customer’s generator sets, and it is recommended that maintenance 
tasks are only undertaken by trained and experienced engineers provided by the Customer 
Service Department. 

2.3.2 Warranty 
All generator sets have a twelve months warranty from the commissioning date as standard. 
Extended warranty coverage is also available. In the event of a breakdown prompt assistance can 
normally be given by factory trained service engineers with facilities to undertake all minor and 
many major repairs to equipment on site. 

For further warranty details contact your authorised distributor. 

2.3.3 Spares 
An extensive Spare Parts Department is available for any emergency breakdown and for the 
engineer who carries out his own routine maintenance. 

Please quote Plant Nos., Serial Nos., and Part Nos. when ordering spares. 

2.3.4 Overseas 
Agents and representatives in almost 100 countries throughout the world offer installation and after 
sales service for the equipment provided. We can provide the name and address of the agent for 
your specific location. 

For details on any of the above services contact your distributor. 

2.3.5 Additional Literature 
Should you require further, more detailed information regarding the engine or alternator please 
contact your authorised distributor. 

Please quote Plant Nos. and Serial Nos. 
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SECTION 3 – SYSTEM DESCRIPTION 

3 System Description 
3.1 Generator Components 

The main components of a typical Generator System (C40 to C250 systems) are shown below and 
referred to within this section. Refer to the engine manual for location of other components. 

Various options are listed although they may not be available for all models. 

Figure 3-1 Typical Generator Set (C40 to C250) 

 
KEY OPTIONS 

1. Radiator Batteries and Tray 
2. Engine Circuit Breaker Entrance Box 
3. Air Cleaner Electric Fuel Transfer Pump 
4. Alternator Engine Coolant Heater 
5. Control Panel Sump Drain Pump 
6. Control Housing  
7. Bed Frame  

 

 

7 

1 2 3 4 

5 

6 
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3.1.1 AC Supply and Isolation 
It is the sole responsibility of the Customer to provide the AC power supply and the means to 
isolate the AC input to the terminal box. Refer to the wiring diagram supplied with the generator 
set. 

Note: A separate disconnecting device is required by BS EN 12601:2001. 

WARNING: THE DISCONNECTING DEVICE IS NOT PROVIDED AS PART OF THE 
GENERATOR SET, AND CUMMINS POWER GENERATION LIMITED 
ACCEPTS NO RESPONSIBILITY FOR PROVIDING THE MEANS OF 
ISOLATION. 

3.1.2 Alternator 
All generator types use AC alternators of a brushless, rotating field design, which eliminates the 
maintenance associated with slip rings and brushes. Refer to the Generating Set Rating Plate for 
alternator type and rating details. 

For further information please contact your authorised distributor. 

3.1.3 Control System 
The PCC2100 is a microprocessor-based control for generator sets. It provides fuel control and 
engine speed governing, main alternator voltage output regulation, and complete generator set 
control and monitoring. The control also monitors the health of the engine, alternator and auxiliary 
systems continuously, and will affect an Automatic Shutdown if a serious fault occurs. 

The main control panel and its associated equipment are located in the Control Housing, which is 
at the rear of the generator set. See Figure 3-1. 

3.1.4 Emergency Stop Button 
The Emergency Stop Button is situated centrally in the upper half of the Control Panel. Push this 
button in for an Emergency Shutdown of the engine. If the engine is not running, pushing the 
button in will prevent the starting of the engine, regardless of the start signal source (Manual or 
Auto-remote). 

To reset: 

1. Pull, or twist and pull, the button out to unlatch it. 

2. Turn the O/Manual/Auto key switch to Off (O). 

3. Press the front panel Fault Acknowledge/Reset button. 

4. Select Manual or Auto as required. 

Caution: Do not use an emergency stop control for a normal shutdown. When an 
emergency stop is initiated all generator set load is dumped immediately, and 
the engine is stopped without a cooling down run. 

3.1.5 Engine 
All generators employ a 4-stroke, water-cooled engine and incorporate a governor control and full 
engine protection system. Refer to the Generating Set Rating Plate for engine type and rating 
details. 

For further information refer to the engine manual supplied with this generator set. 
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3.1.6 Generator Rating 
For details of your generator rating refer to the Generating Set Rating Plate. 

Refer to Section 5.4 for operation at temperatures or altitudes above those stated on the Rating 
Plate. 

3.1.7 Generator Construction 
Generator sets are constructed as a single module with the engine and alternator connected 
through a coupling chamber with resilient mountings to form one unit. The engine and alternator 
are mounted on a bedframe on resilient mountings. This results in one unit of immense strength 
and rigidity, with accurate alignment between the engine and alternator, and effective damping of 
engine vibration. 

3.2 Fuel System 
A moulded, plastic base fuel tank is provided as standard on the C40 to C250 range, although a 
steel base fuel tank can be provided as an option. The tank is fitted with a large filler cap with in-
built coarse filter, and provides a minimum of eight hours operation at a nominal 100% load. 

Free standing main tanks with stands providing 450, 900 and 1350 litre capacity are available as 
options. 

Note: Where spillage containment is not part of Cummins supply, it is the responsibility of the 
installer to provide the necessary containment to prevent contamination of the 
environment, especially water course/sources. 

3.2.1 Fuel/Water Separators 
Set-mounted fuel/water separators are fitted to provide protection for the engine fuel injection 
system where water-free fuel supplies cannot be guaranteed. 

3.3 Cooling System 
The engine cooling system consists of a radiator and pusher fan, mechanically driven water pump 
and a thermostat. The fan drives air through the radiator and removes surface heat from the 
engine and alternator. The alternator has its own internal cooling fan. 

3.4 Engine Exhaust (Option) 
Exhaust systems, which are optional and supplied in loose form, reduce engine noise to 
acceptable levels and pipe exhaust gases to an area where they will not present a hazard. 
Industrial and residential types are available as options. Flexible bellows are also available as an 
option. 

WARNING: EXHAUST PIPES AND CHARGE AIR PIPES ARE HOT AND THEY CAM 
CAUSE SEVERE PERSONAL INJURY OR DEATH FROM DIRECT CONTACT 
OR FROM FIRE HAZARD. 
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3.5 DC Electrical System 
A 12 or 24 volt battery system (determined by generator type) provides multi-attempt engine 
starting and DC power for the generator control system. 

3.5.1 DC Power 
The PCC2100 system is powered by the generator set’s battery system. The control system will 
function over a voltage range between 8 and 34VDC. 

3.5.2 Battery System 
Battery type, size and voltage are selected to suit the generator capacity and application on 
ordering. 

3.5.3 Charge Alternator 
An engine driven charge alternator is provided as standard to maintain the battery in a charged 
condition when the engine is running. 

3.5.4 Mains Powered Battery Charger (Option) 
Two styles of mains powered battery chargers are available to maintain the battery in a charged 
condition when the generator set is not running. One style is wall mounted, and the other is set 
mounted within the Bed Frame or within the Control Housing dependent on the generator set 
configuration. Refer to manuals 0908-0102-00 for the wall mounted style, or 0908-0109-00 for the 
built-in option. 

3.6 Sensors / Senders 
Various generator set parameters are measured by sensors, senders, RTDs etc. and the resulting 
signals are applied to the PCC2100. 

Engine-mounted sensors are able to monitor the following systems: 

• Fuel Options 

• Lube Oil Pressure 

• Cooling System Temperature and Level 

• Miscellaneous Areas 

Alternator-mounted sensors are able to monitor the following parameter (option): 

• Winding Temps 
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3.7 Alarm Module (Option) 
The Alarm Module provides audible warnings. The front panel has a warning horn, two indicator 
lights and one spring-loaded push-switch. The two indicator lights, Alarm and Horn Silenced, show 
respectively that the horn has been activated and that the adjacent Push-to-Silence-Horn push-
switch has been pressed. 

 

Figure 3-2 Typical Alarm Module Front Panel 
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3.8 Heaters 
Caution: Heater(s) must not be energised if the coolant system has been drained. 
 

3.8.1 Heater Supply and Isolation 
A heater supply is required for operation of the engine and alternator heaters. See Section 3.1.1. 

A separate disconnecting device is required by BS EN 12601:2001. 

Note: This disconnecting device is not provided as part of the generator set. 

Note: It is the sole responsibility of the Customer to provide the power supply and the means 
to isolate the AC input to the terminal box. Cummins Power Generation Limited accepts 
no responsibility for providing the means of isolation. 

WARNING: THE AC SUPPLY TO THE TERMINAL BOX MUST BE ISOLATED BEFORE 
ATTEMPTING TO GAIN ACCESS TO THE TERMINAL BOX. 

3.8.2 Engine Heater (Option) 
The engine heater is designed to keep the engine coolant warm when the engine is shut down. It 
heats and circulates the coolant within the engine, reducing start-up time and engine wear caused 
by cold starts. The heater is controlled by an associated thermostat, but is locked out at engine 
start. 

WARNING: ALWAYS ISOLATE THE SUPPLY TO THE ENGINE HEATER / THERMOSTAT 
BEFORE CARRYING OUT ANY MAINTENANCE ON THE ENGINE. USING 
THE CUSTOMER’S DISCONNECTING DEVICE, ALWAYS ISOLATE THE 
GENERATOR SET PRIOR TO ANY MAINTENANCE. 

 

Caution: The engine heater is in no way intended to protect the engine and cooling 
system from freezing in sub zero conditions. If there is any danger from freezing, 
then a suitable antifreeze agent must be added to the cooling system. 

3.8.3 Alternator Heater (Option) 
The alternator heater is designed to keep the alternator free of condensation when the generator 
set is not running. During cool and humid conditions, condensation can form within the alternator, 
which can result in insulation degradation, leading to failure and a possible shock hazard. The 
heater is locked out at engine start. 

WARNING: ALWAYS ISOLATE THE ALTERNATOR HEATER FROM THE AC SUPPLY 
BEFORE WORKING ON THE ALTERNATOR OR HEATER. 

3.8.4 Control Panel Heater (Option) 
The control panel heater provides a means of humidity/temperature control within the control box 
interior. It protects the components and ensures their effectiveness when the generator set is 
subjected to varying ambient air conditions during extended periods of non-use. The heater is 
locked out at engine start. 

WARNING: ALWAYS ISOLATE THE CONTROL PANEL HEATER FROM THE AC 
SUPPLY BEFORE WORKING ON THE CONTROL PANEL OR HEATER. 
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3.9 Communications Network (Option) 
The PCC2100 system includes a Generator Control Module (GCM) which provides for 
communications over the PCC2100 Communications Network. The network is suitable for local or 
remote control and monitoring functions using PCC Software for WindowsTM. 

3.10 Remote Start / Stop Scheduling (Option) 
PCC2100 Software for WindowsTM provides for remote monitoring of the generator set, or set of 
generator sets, using a laptop PC. The software provides detailed information on the status of the 
generator sets and their associated accessories. 

A remote access, single-site version of PCC2100 is provided for each site. Alternatively, one 
remote access, multi-site version of PCC2100 can be provided for a host monitoring computer. 

3.11 Earth Fault (Option) 
The Earth Fault option, which employs an earth fault unit, is designed to detect current flow in the 
neutral earth and provide a Shutdown alarm on the detection of an earth fault. 

A separate Earth Fault Reset button is provided on the control housing to allow resetting of an 
earth fault alarm. The resulting Shutdown indication on the control unit must be reset, using the 
Reset membrane switch on the front panel - see Section 4.3. 

3.12 Circuit Breakers and Change-over Contactors 

3.12.1 Circuit Breakers (Option) 
All generator sets can be equipped with optional, mechanically operated, 3 or 4-pole circuit 
breakers (MCCBs), mounted in the Load Terminal Box. The circuit breaker is used to isolate the 
generator set output from the load. 

Up to 1250 amp generator rating circuit breakers are installed in a set-mounted load box which is 
close coupled to the alternator output terminal box. Customer cables are fed to the circuit breaker 
via a bottom or side exit gland plate. 

Above 1250 amp generator rating circuit breakers are installed in a free-standing enclosure. With 
this arrangement the control panel remains set-mounted using resilient mountings to reduce 
vibration. 

3.12.2 Change-over Panel (Option) 
Change-over panels, fitted with either 3 or 4-pole contactors, are available as options. 

Up to 1250 amp generator rating change-over panels are wall mounted. 

Above 1250 amp generator rating change-over panels are free standing. 
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3.13 Starting Control System 
The PCC2100 uses a multi-function control system, which integrates fuel ramping and field 
excitation to minimise frequency and voltage overshoot, and to limit black smoke emission on 
starting. Used with electronically governed generator sets, this control system includes the 
following functions: 

1. Fuel Ramping - Upon receiving the Start signal, the digital control system energises the 
engine fuel system sufficiently to allow the engine to start. When the control system senses 
that the engine has reached start disconnect speed, it gradually increases fuel flow to ramp 
up engine speed, for controlled acceleration up to rated operating conditions. This minimises 
black smoke emission and frequency overshoot, as well as improving cold starting capability. 

2. Fail to Crank - As the Start signal is initiated, the control system checks the speed monitoring 
pick-up to check that the engine is rotating. If the engine is not rotating, the control system 
switches off the starter and then makes two further start attempts. If the final attempt fails, a 
Shutdown message is signalled on the alphanumeric display and the generator set cannot be 
started until the fault is cleared. This process helps prevent starter or ring gear damage. 

3. Temperature Dynamic Governing - A temperature dynamic adjustment capability enhances 
cold starting ability, and improves stability when the engine is cold starting, by automatically 
adjusting governing characteristics based on engine temperature. It also helps limit black 
smoke emission on cold starting. 

4. Digital Excitation Control - The generator set voltage regulation system is 3-phase sensing 
and includes torque matching to provide enhanced load pick-up capability. During starting, the 
control system ramps output voltage to rated value to minimise voltage overshoot. 

5. Cycle Cranking - The PCC2100 system includes a standard cycle cranking system, which 
allows the operator to select continuous or cycle cranking mode. The operator can select 
between one and seven cranking cycles, and adjust the crank/rest times between seven and 
twenty seconds. The standard setting is three cranking cycles, with fifteen seconds crank 
duration followed by fifteen seconds rest. 

6. Battery Monitoring System - The PCC2100 system continuously monitors the battery 
charging system for low and high DC voltage. Functions and messages include: 

• Low DC voltage - battery voltage less than 24VDC for 24V battery (12VDC for 12V 
battery). 

• High DC voltage - battery voltage greater than 32VDC for 24V battery (16VDC for 12V 
battery). 

• Weak battery - main battery droop is monitored at start-up and, if the voltage drops below 
60% of nominal for more than two seconds, the indication will be given. 

Note: On generator sets that are mechanically governed the Fuel Ramping, and Temperature 
Dynamic Governing aspects are not applicable. 
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3.13.1 Customer Connections 
Customer connections to the PCC2100 are made in the control housing. Connections are made 
via large, clearly labelled, terminal blocks. 

3.13.2 Output Contacts 
The PCC2100 provides control, alarm and status output signals, which are used to energise/de-
energise associated relays. The relays are located within the control panel and contacts are 
provided for customer use. Signals are provided for the following relays, which are all rated at  
2A, 30VDC: 

• Common Warning alarm 
• Common Shutdown alarm 
• Ready to load - Operates when the generator set reaches 90% of rated voltage and 

frequency. 
• Not in Auto 
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SECTION 4 – CONTROL SYSTEM 

4 Control System 
4.1 Control System Description 

This manual covers the PowerCommand®Control 2100 (PCC2100) control module for single 
generator sets. All indicators, control switches/buttons and digital display are located on the face of 
the control panel as illustrated in Figure 4–1. 

The main control panel and its associated equipment are located in the Control Housing, which is 
mounted at the rear of the generator set. A Load Terminal Box may be mounted on either the left 
or right side of the housing, as required for the site. 

The PCC2100 is a microprocessor-based control for generator sets. It provides fuel control and 
engine speed governing, main alternator voltage output regulation, and complete generator set 
control and monitoring. The control also monitors the health of the engine, alternator and auxiliary 
systems continuously, and will affect an Automatic Shutdown if a serious fault occurs. 

The PCC2100 operates in conjunction with an array of sensors and senders located on the engine, 
alternator and auxiliary systems. Data is passed between components over a digital data link. 

An important function of the control system is to continuously monitor the generator set for faults. If 
a fault occurs during engine running, the control will provide an indication for the operator and, if 
the fault is serious, affect an automatic, fully programmed, shutdown. There are two fault level 
signals generated by the PCC2100. These two fault levels are: 

1. Warning: signals an imminent or non-critical engine fault. The PCC2100 provides an 
indication only for this condition. 

2. Shutdown: signals a potentially critical fault for the engine. The PCC2100 will automatically 
take the engine off-load and shut it down immediately, without a cool-down run. 

The control systems operate on 12 or 24VDC battery power. Data backup is taken care of by a 
small rechargeable battery installed within the PCC2100 enclosure. Auxiliary equipment operates 
on LV AC power. 

4.2 Control Mode Definitions 
The following Control Mode Definitions are used in this manual: 
 

Control 
Mode Definition Initiating Condition / Reset Generator Set Load 

Normal 
Stop 

A stop initiated manually 
during normal generator 
set running. 

Stop with PCC2100 Manual 
Stop button.  
Manually reset any alarm at 
PCC2100 before restart. 

Auto ramping down of 
load before stopping. 

Alarm Alarm condition with 
alarm indication. 

Non critical alarm condition. 
Alarm reset at PCC2100. 

Loading maintained. 

Immediate 
Shutdown 

Critical alarm condition 
with immediate engine 
stop. Alarm indication. 

Critical alarm condition. Switch 
off & manually reset at 
PCC2100 before restart. 

All of load dumped 
with immediate engine 
shutdown. 

Lockout Engine inhibited from 
starting with alarm 
indication. 

Start inhibit due to critical fault 
condition. Reset at PCC2100 
when alarm condition is clear. 

Load previously 
removed. Engine 
stopped. 

Table 4-1 Control Mode Definitions 
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4.2.1 Control Panel On/Off Modes 
The Power On/Off modes of the control panel and operating software are Power On, Screen Saver 
and Sleep/Awake. 

Power On Mode 
In this mode, power is continuously supplied to the control panel. The control’s operating software 
and control panel LEDs/digital display will remain active until the Screen Saver mode is activated. 

Screen Saver Mode 
Power to the digital display is removed after 30 minutes (generator set running or not running). The 
30 minute timer resets and begins after each control panel action (any button or switch selection) 
or signal received by the operating software. All LEDs on the control panel operate normally during 
Screen Saver mode, indicating that the operating software is active (Awake mode). 

When a Warning signal is sensed by the PCC2100 (for example, low coolant temp), the control 
displays the Warning message. 

Sleep/Awake Mode 
In the Sleep mode, the control’s operating software is inactive and the LEDs and the digital display 
on the control panel are all off. Sleep mode is a feature used to reduce battery power consumption 
when the control is not being used and the O/Manual/Auto switch is in the Off (O) position. 

The Sleep mode is activated when all conditions are met (i.e., no unacknowledged faults, Screen 
Saver Mode is active, and O/Manual/Auto switch is in the Off (O) position). 

The operating software is initialized and the digital display and control panel LEDs are turned on in 
response to moving/pressing the following control panel switch/buttons: 

• O/Manual/Auto switch 

• Emergency Stop button 

• Fault Acknowledge/Reset button 

• Panel Lamp/Lamp Test button 

To activate the control and view the menu display without starting the generator set, press Fault 
Acknowledge, Panel Lamp button, or move the mode switch from Off (O) to Manual. 

Note: The InPower service tool is required to enable or disable the Sleep mode. When 
shipped from the factory, Sleep mode is disabled. When disabled, the operating 
software will always remain active (Awake mode). If network and/or Power Transfer 
Control (PTC) feature is installed, the sleep mode is not available. 
The InPower service tool is required to select the desired mode. Contact an authorised 
service centre for assistance. 
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4.2.2 Battle Short Mode (Optional) 
The purpose of the Battle Short mode is to satisfy local code requirements, where necessary. 

The Battle Short mode prevents the generator set from being shutdown by all but a few select, 
critical shutdown faults. 

Note: All Shutdown faults, including those overridden by Battle Short, must be acted upon 
immediately to ensure the safety and well being of the operator and the generator set. 

WARNING: USE OF THIS FEATURE CAN CAUSE A FIRE OR ELECTRICAL HAZARD, 
RESULTING IN SEVERE PERSONAL INJURY OR DEATH, AND/OR 
PROPERTY AND EQUIPMENT DAMAGE. OPERATION OF THE 
GENERATOR SET MUST BE SUPERVISED DURING BATTLE SHORT MODE 
OPERATION. 

Note: This feature should only be used during supervised, temporary, operation of the 
generator set. The faults that are overridden during Battle Short mode consist of faults 
that can affect generator performance or cause permanent engine, alternator or 
connected equipment damage. Operation may void generator set warranty if damage 
occurs that relates to fault condition. 

When Battle Short mode is enabled, the Warning status indicator is lit, along with the displayed 
fault code 1131 – Battle Short Active. 

With Battle Short mode enabled and an overridden shutdown fault occurs, the Shutdown fault is 
announced but the generator set does not shut down, and the fault code 1416 – Fail to Shut 
Down is displayed. The Fault Acknowledgement/Reset button will clear the fault message, but will 
remain in the Fault/History file with an asterisk sign (* equals active fault) as long as Battle Short 
mode is enabled. 

Battle Short is suspended and a shutdown occurs immediately if: 

• Any of the following critical shutdown faults occurs: 
 Speed Signal Lost Fault code 121 
 Overspeed  Fault code 234 
 Emergency Stop Fault code 1433 
 Remote Emergency Stop Fault code 1434 
 Excitation Fault Fault code 2335 

• Moving the Customer installed Battle Short switch to Off with an active, but overridden, 
shutdown fault or a shutdown fault that was overridden at any time. (Fault code 1123 – 
Shutdown After Battle Short will be displayed for this type of shutdown). 

A qualified service personnel is required to enable this feature. When shipped from the factory, this 
feature is disabled. An external switch (Customer supplied), which connects to one of the four 
Customer Inputs, is used by the operator to switch the generator set in/out of Battle Short mode. 

Note: The software for the Battle Short feature must be installed at the factory or ordered and 
installed by an authorised service representative. When installed, the InPower service 
tool is required to enable the Battle Short mode feature and to configure a Customer 
Input for external switch control (On/Off) of the Battle Short mode. Contact an 
authorised service centre for assistance. 
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4.3 Control Panel 
The main control panel for the generator set forms the front panel of a PCC2100 enclosure. 

Figure 4-1 Front Panel 

1. Home Button 8. Configurable Indicators 

2. Menu Selection Button (1 of 4) 9. Shutdown & Warning Status Indicators 

3. Digital Display 10. Fault Acknowledgement/Reset Button 

4. Panel Lamp (1 of 3) 11. Panel Lamp & Lamp Test Button 

5. Previous Main Menu Button 12. O/Manual/Auto Key Switch (Mode Switch) 

6. Emergency Stop Push Button 13. Manual Run/Stop Button 

7. Running/Remote Start/Not in Auto Indicators 14. Analog AC Metering Panel (Optional) 
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Front Panel Switches and Indicators 
1. Home Button:- At any time, press this button ◄◄ to return the display to the Main Menu 1 

(also referred to as the Home Menu). Refer to the menu trees later in this 
section. 

2. Menu Selection Buttons:- Four momentary buttons, two on each side of the digital display 
window, are used to step through the various menu options and to adjust 
generator set parameters. A green triangle (  or ), arrow (↑ ↓ ← or →), 
chevron (>>), or plus/minus sign (+ or −) in the digital display adjacent to the 
button is shown when the button can be used (button is active). Refer to Menu 
Display and Buttons later in this manual. 

3. Digital Display:- This two line; 20 characters per line; alphanumeric display, is used to view 
the menus of the menu-driven operating system. Refer to the menu trees later in 
this manual. The display is also used to show Warning and Shutdown 
messages. 

4. Panel Lamp:- Three in number, providing illumination of the unit. 

5. Previous Main Menu Button:- Press this button ◄ to view the previous Main Menu. All main 
menus include both types of green triangles (  and ). Refer to the menu trees 
later in this manual. 

Note: The up and down arrows (↑ and ↓) are used to navigate between submenus. 

6. Emergency Stop Button:- Push this button in for an emergency shutdown of the generator 
set. This will stop the generator set immediately and prevent starting of the set 
from any location (local and remote).  
To reset:  
• Pull, or pull and twist, the Emergency Stop to unlatch it.  
• Turn the O/Manual/Auto switch to Off (O).  
• Press the front panel Fault Acknowledge/Reset button.  
• Select Manual or Auto, as required. 

Note: Emergency Stop shutdown can be reset only at the PCC front panel. 

7. Indicators:-Running:- This green lamp is lit whenever the generator set (local or remote) is 
running.  
Remote Start: This green lamp is lit whenever the control is receiving a remote 
start signal.  
Not in Auto: This red lamp flashes continuously when the O/Manual/Auto switch 
is not in the Auto position. 

8. Configurable Indicators:- The following configurable indicators (default values shown) can 
be changed with the InPower service tool. Contact an authorised service centre 
for assistance.  
The configurable items are:   
• Change generator event  
• Change the LED colour (green, yellow or red)  
• Change the enable/disable indicator.  
 
The default settings are as follows:-  
Low Oil Pressure Warning - This yellow lamp indicates the oil pressure is lower 
than the normal range of operation.  
High Engine Temperature Warning - This yellow lamp indicates the engine 
temperature is higher than the normal range of operation. 
Low Oil Pressure Shutdown - This red lamp indicates the engine has shut 
down because of low oil pressure.  
Overspeed Shutdown - This red lamp indicates the engine has shut down 
because of excessive speed.  
Fail to Start: This red lamp indicates the engine failed to start. 
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9. Status Indicators:- Shutdown - This red lamp is lit whenever the control detects a shutdown 
condition. The generator set cannot be started when this lamp is on. After the 
condition has been corrected, Shutdown indicators can be reset by turning the 
O/Manual/Auto switch to the Off (O) position and pressing the Fault 
Acknowledge/Reset button.  
Warning - This yellow lamp is lit whenever the control detects a warning 
condition. After the condition has been corrected, Warning indicators can be 
reset by pressing the Fault Acknowledge/Reset button. (The majority of faults 
can be reset without stopping the generator set). In Auto mode, Warning 
indicators can also be reset by cycling the remote reset input after the condition 
has been corrected.  
This lamp is also lit when Battle Short mode is enabled and an overridden 
shutdown fault occurs. 

Note: Some warnings remain active after the condition has been corrected and the control 
reset button has been pressed. This will require the generator set to be shutdown to 
reset the Warning indicator. 

10. Fault Acknowledge/Reset Button:- Press this button to acknowledge Warning and 
Shutdown messages after the fault has been corrected. Pressing this button 
clears the fault from the current fault list.  
To acknowledge a Warning message, the O/Manual/Auto switch can be in any 
position. (It is not necessary to stop the generator set to acknowledge an 
inactive Warning condition.) To acknowledge a Shutdown message with this 
button, the O/Manual/Auto switch must be in the Off (O) position. 

11. Panel Lamp and Lamp Test Button:- Press this button to turn the control panel lamps on or 
off. The lights will shut off after approximately ten minutes. Press and hold this 
button to test all front panel LEDs and meters. The meters will light one bar at a 
time. (Test can be enabled during generator set operation). 

12. O/Manual/Auto Key Switch-:  
Manual position enables the use of the Manual Run/Stop button.  
Auto position enables start/stop control of the engine from a remote location. (It 
disables the use of the Manual Run/Stop button).  
Off (O) position prevents the starting of the generator set (local or remote). If the 
switch is set to Off (O) during set operation, the engine will immediately shut 
down (cool–down timers are bypassed). This hot shutdown should be avoided, if 
possible, to help prolong the life of the engine. 

13. Manual Run/Stop Button:- This button starts and stops the generator set locally and will 
bypass Time Delay to Start and Stop sequences. The O/Manual/Auto switch 
must be in the Manual position to enable this button. 

14. Analog AC Metering Panel (Optional):- This panel simultaneously displays (in percent of 
generator set rated output):  
• 3–phase line–to–line AC current (A~)  
• Kilowatts (kW)  
• Generator output frequency in hertz (Hz)  
• 3–phase line–to–line AC volts (V~)  
• Power Factor (PF) (shown in 0.2 increments) 
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HOME 
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PREVIOUS MAIN 
MENU BUTTON

2 LINE, 20 CHARACTERS PER LINE

MENU DISPLAY

DIGITAL DISPLAY

4.4 Menu Display and Buttons 
Figure 4–2 shows the digital display and the menu selection buttons. 

4.4.1 Digital Display 
The two–line, 20-characters per line, digital display is used in the menu-driven operating system, in 
conjunction with the Menu Selection switches and the Menu switch. Refer to the menu trees later 
in this section. The display is also used to show fault messages. 

4.4.2 Display Menu Selection Buttons 
Four momentary buttons—two on each side of the digital display window—are used to step 
through the various menu options and to adjust generator set parameters. The button is active 
when a symbol adjacent to the button is displayed. The displayed symbol indicates the function of 
the button. 

Figure 4-2 Digital Display and Menu Selection Buttons 

• In the digital display for the Main Menus (Figure 4–3), the  and  symbols indicate that 
pressing the adjacent button causes the operating program to go to the selected submenu 
(e.g., Engine Menu in Figure 4–6). 

• In the digital display, the More >> symbol indicates that pressing the adjacent button causes 
the operating program to go to the next main menu, as shown in Figure 4–3. 

• In the digital display, the ↓ or ↑ symbols indicate that pressing the adjacent button causes the 
operating program to go to the next or previous submenu, as shown in the menu diagrams. 
Only the ↓ symbol is displayed in the first submenu. Only the ↑ is displayed in the last 
submenu. Both symbols are displayed in the remaining submenus. 

• In the digital display, the plus or minus symbols (+ or -) indicate that pressing the adjacent 
button can be used to change a parameter or value shown on the display. 
When there is a choice of two parameters, one parameter is associated with the + symbol 
and the other is associated with the - symbol.  
When changing values, pressing the button adjacent to the + symbol will increase the value 
and pressing the button adjacent to the - symbol will decrease the value. Only one numeric 
character of a field can be changed at a time. 
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• In the digital display, the → or ← symbols indicate that pressing the adjacent button causes 
the operating program to move the cursor to the next numeric character. The selected 
numeric character can then be changed by pressing the buttons adjacent to the + and - 
symbols. Only the → symbol is displayed when the cursor is on the first character of a field 
that can be changed. Only the ← is displayed when the cursor is on the last character. Both 
symbols are displayed when the cursor is on the remaining characters. 

• After adjusting values/parameters, pressing the  symbol results in the changes being saved. 

Note: If the Home button or Previous Main Menu button is pressed before pressing the  
symbol, the changes will not be saved. 

4.4.3 Home Button 
Press this button to view the operating system to show Main Menu 1 (Figure 4–3) in the digital 
display. 

4.4.4 Previous Main Menu Button 
Press this button to view the previous Main Menu in the digital display. All main menus include 
both types of green triangles (  and ). 

McAuliffe St Redbank SPS SP343 Cummins Generator Set Parts

Q-Pulse Id TMS450 Active 27/11/2013 Page 100 of 458



Generator Set Control System  Publication 0908-0103 
PowerCommand®Control 2100  Issue 4 – 11-2009 
  

Section 4 – Control System  Page 4-9 

4.5 Main Menus 
Figure 4–3 shows the three main menus available to the user. When viewing a submenu, pressing 
the Previous Main Menu button, at any time, will enable you to view its Main Menu. 

As shown in the illustration, each main menu can branch into one of four directions. Press the 
button next to More >> in the display to view the next Main Menu. Main Menu 1 is redisplayed 
when you press the button next to More >> in the Main Menu 3 display. 

Figure 4-3  Main Menu 

Main Menu 1

Main Menu 2

Engine 
Alternator 

Adjust
More >>

Main Menu 3

Faults
System 

History
More >>

About
Pwr Tran

Setup
More >>
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4.5.1 Main Menu 1 
Main Menu 1 is also the Home menu. When viewing any of the other Main menus or any 
submenu, pressing the Home button will reveal this menu. 

Press the button next to the word Engine in the display to view the engine parameters, such as 
coolant temperature; oil pressure; oil temperature, etc. Refer to the Engine menu Figure 4–6. 

Press the button next to the word Alternator in the display to view alternator parameters, such as 
line–to–line voltage; line–to–neutral voltage; amperage; frequency, etc. Refer to the Alternator 
menu Figure 4–7. 

Press the button next to the word Adjust in the display to view the adjust generator parameters, 
such as idle start; voltage; frequency; start delay; and stop delay. Refer to the Adjust menu 
Figure 4–8. 

Press the button next to More >> in the display to view one of the other Main menus. 

4.5.2 Main Menu 2 
Press the button next to the word Faults in the display to view the System Faults information. Up to 
twenty of the most recent/current faults can be displayed. Refer to the Faults menu Figure 4–10. 

Press the button next to the word System in the display to view network system parameters, such 
as the Automatic Transfer Switch (ATS); Master, or Generator set system. Refer to the System 
menu Figure 4–11. 

Press the button next to the word History in the display to view historical engine parameters such 
as number of starts; engine hours; control hours; kilowatt hours; and generator set duty cycle. 
Refer to the History menu Figure 4–12. 

Press the button next to More >> in the display to view one of the other Main menus. 

4.5.3 Main Menu 3 
Press the button next to the word About in the display to view parameters on the generator, such 
as model; standby rating; and software version. Refer to the About menu Figure 4–13. 

Press the button next to the words Pwr Tran in the display to view power transfer parameters, such 
as source power; frequency; generator; utility; and active transfer timer. Refer to the Power 
Transfer Menu Figure 4–14. 

Main Menu 3 also includes a link to the Setup menus. These menus can be viewed but changes to 
these menus are restricted to service personnel with the appropriate access code. 

Press the button next to More >> in the display to view one of the other Main menus. 
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4.6 Adjusting Default Settings 
The Controller Configuration Menu can be used to adjust the following default settings: 

• Language - Select from available loaded languages 

• Temperature Units - Fahrenheit or Centigrade 

• Pressure Units - kPA or PSI 

For more information on adjusting these settings, refer to the Controller Configuration menu 
Figure 4–5. 

4.7 System Messages 
A system message pop–up screen is displayed when the event it is displaying becomes active. 
These pop–up screens remain displayed until pre–empted by another pop–up screen or until any 
display button is pressed. Once a button is pressed, the previous menu is redisplayed. To return to 
an active pop–up screen from the previous menu, select the following menu: 

• Engine to redisplay Time Delay Idle 

• Faults to redisplay Faults 

• Power Transfer to redisplay PTC Timer 

Pop–up screens are displayed for the following: 

• Time Delay - Start, Stop, and Idle 

• Faults 

• Power Transfer Control timer 

An example of a Time Delay Idle pop–up screen is shown in Figure 4–4. A countdown, in seconds, 
is included in the display. 

 

Figure 4-4 Time Delay Idle Pop-Up Screen 

TD Idle            nnn Sec
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4.8 Controller Configuration Menu 
Figure 4–5 shows a block representation of the Controller Configuration menus. These menus are 
used to change the default language; temperature units; and pressure units to be displayed in the 
menus. 

To view the first Controller Configuration menu, ensure Main Menu 1 is displayed and 
simultaneously press the Home Menu and Previous Main Menu buttons. 

As shown in the diagram, the Controller Configuration menu has three submenus: 

1. Language Selected: This submenu is used to select desired language (default is English). 

2. Temperature Units: This submenu is used to select Fahrenheit or Centigrade for 
temperature readings. 

3. Pressure Units: This submenu is used to select PSI or kPA for pressure readings. 

Press the buttons next to the ↓ and ↑ symbols in the digital display to navigate between the 
menus. 

Press the button next to the  symbol in the display until the + and - symbols are displayed. 

Press the button next to the + or - symbol to select the desired option. 

After selecting the desired option, pressing the  symbol results in the changes being saved. 

Note: If the Home button or Previous Main Menu button is pressed before pressing the  
symbol, the changes will not be saved. 
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Figure 4-5 Controller Configuration Menu 
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4.9 Engine Menu 
Figure 4–6 shows a block representation of the Engine menu.. Press the button next to the word 
Engine in the display to view the first Engine submenu. 

As shown in the diagram, the Engine menu has seven submenus. The data in the submenus will 
vary according to the type and number of sensors provided with the engine. 

1. Coolant Temperature: This submenu displays the engine coolant temperature which can be 
viewed in degrees Fahrenheit or Centigrade (see Controller Configuration Menu Figure 4-5 in 
this section). 

2. Oil Pressure: This submenu displays the engine oil pressure which can be viewed in PSI or 
kPA (see Controller Configuration Menu Figure 4-5 in this section). 

3. Oil Temperature (only available on QSX15 models): This submenu displays the engine oil 
temperature which can be viewed in degrees Fahrenheit or Centigrade (see Controller 
Configuration Menu Figure 4-5 in this section). 

4. Engine Speed: This submenu displays the engine RPM. 

5. Battery Voltage: This submenu displays the engine battery voltage. 

6. Governor Duty Cycle: This submenu displays the governor duty cycle (drive) levels in 
percentage of maximum. 

7. Active Time Delay: This submenu displays the time delay that is currently active: warm-up, 
cool down, start or stop delays. 

Press the buttons next to the ↓ and ↑ symbols in the digital display to navigate between the 
menus. Press the Home button or the Previous Main Menu button to return to Main Menu 1. 
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Figure 4-6 Engine Menu (excluding the C450 to C550 range [QSX15 with CAN Link]) 
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4.10 Alternator Menu 
Figure 4–7 shows a block representation of the Alternator menu. Pressing the button next to the 
word Alternator in the display causes the first Alternator submenu to be displayed. 

As shown in the diagram, the Alternator menu has eleven submenus: 

1. Line–to–Line Voltage: The voltages Line–to–Line (L1, L2 and L3) are measured between L1 
to L2, L2 to L3 and L3 to L1, respectively. (Single phase - L1 and L2 only). 

2. Line–to–Neutral Voltage: Note that the Line–to–Neutral menu will not be displayed for a 3-
phase/3-wire system. Single phase – L1 to N and L2 to N. 

3. Amps: All phases. (Single phase - L1 and L2 only). 

4. Frequency: Generator set output frequency. 

5. Total Real Power: This submenu displays the total amount of real power output, in kilowatts 
(kW). 

6. Real Power: This submenu displays the amount of real power output for L1, L2, and L3, in 
kilowatts (kW). (Single phase - L1 and L2 only). 

7. Total Apparent Power: This submenu displays the total amount of apparent power output, in 
kilovolt amps (kVA). 

8. Apparent Power: This submenu displays the amount of apparent power output for L1, L2, 
and L3, in kilovolt amps (kVA). (Single phase - L1 and L2 only). 

9. Total Power Factor: This submenu displays the power factor with leading/lagging indication. 
The PF reading will contain an asterisk if the power factor is leading (for example, Total PF 
0.9 *). 

10. Power Factor: This submenu displays a power factor value for L1, L2, and L3. (Single phase 
- L1 and L2 only).  
The PF reading will contain an asterisk if the power factor is leading (for example, PF L1 
0.9*). 

11. AVR Duty Cycle: This submenu displays the voltage regulator (drive) level in percentage of 
maximum. (Where maximum is 100% Duty Cycle, software clamps Duty Cycle maximum to 
60% for PMG and 90% for shunt). 

Press the buttons next to the ↓ and ↑ symbols in the digital display to navigate between the 
menus. Press the Home button or the Previous Main Menu button to return to Main Menu 1. 
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Figure 4-7 Alternator Menu 
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4.11 Adjust Menu 
Figure 4–8 shows a block representation of the Adjust menu. Pressing the button next to the word 
Adjust in the display causes the first Adjust submenu to be displayed. 

As shown in the diagram, the Adjust menu has five or six submenus. Each submenu includes a 
parameter or value that can be changed. 

1. Voltage Adjust: Voltage can be adjusted to ± 5% of the nominal voltage. For example, if 
generator set output voltage is 208 volts, the voltage can be adjusted between 198 and 218 
volts. 

Note: If the displayed value is greater or lesser than the allowed (5%) range, the control will 
not accept the entry and will return to the previous setting. Retry by entering a smaller 
change in one volt increments. 

2. Frequency Adjust: Frequency can be adjusted to ± 5% of the nominal frequency. For 
example, if the generator set frequency is 60.0 Hz, the frequency can be adjusted from 57.0 
to 63.0 Hz. 

3. Start Delay: Start Delay can be set from zero to 300 seconds (default is zero). (Enter 1 or 
more to enable). This function is bypassed during a manual start/stop sequence. 

4. Stop Delay: Stop Delay can be set from zero to 600 seconds (default is zero). (Enter one or 
more to enable).This function is bypassed during a manual start/stop sequence, and engine 
shutdown faults. 

5. Rated to Idle (beginning Version 2.303): Rated to Idle delay can be set from zero to ten 
seconds (default is zero). (Enter one or more to enable). Entering a non-zero delay will cause 
the generator set to delay the transition to Cooldown at Idle. 

6. Idle Start (only available on some models): Idle Start can be enabled or disabled (default is 
disabled). This function is only enabled when the generator set is started in manual mode. 
Idle Start can also be enabled while the set is running in manual mode. (Auto/remote start is 
not affected by this setting). 

Note: Enabling Idle Start will cause the generator set to run in idle mode until Idle Start is 
disabled. A warning is displayed if generator set is left in idle more than ten minutes. 
Long periods of engine idling can eventually affect engine performance and may void 
engine warranty. 

Press the buttons next to the ↓ and ↑ symbols in the digital display to navigate between the 
menus. Press the Home button or the Previous Main Menu button to return to Main Menu 1. 

4.11.1 Adjusting Values/Parameters: 
1. Press the button next to the  symbol in the display until the + and - symbols are displayed. 

2. If necessary, press the button next to the ← or → symbols to move to the numeric character 
you wish to change. 

3. Press the button next to the + symbol to increase the value or select parameter; press the 
button next to the - symbol to decrease the value or select parameter. 

4. After adjusting values/selecting parameters, pressing the  symbol results in the changes 
being saved. (When adjusting values, make sure the cursor is on the last numeric character 
before pressing the  symbol). 

Note: If the Home button or Previous Main Menu button is pressed before pressing the  
symbol, the changes will not be saved. 
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Figure 4-8 Adjust Menu 

1 

ADJUST MENU

Main Menu 1

   Engine                Adjust 
   Alternator           More >> 

Back 

   Voltage Adjust 
↓   nnn V 

↑  Frequency Adjust 
↓   nn.n Hz

+  Voltage Adjust 
-   nnn V

+  Frequency Adjust 
-   nn.n Hz

Back 

↑  Start Delay 
↓   nnn Sec +  Start Delay                    ← 

-   nnn Sec
Back 

↑  Stop Delay 
↓   nnn Sec

+  Stop Delay                    ← 
-   nnn Sec

↑  Rated to Idle Delay 
↓   nn Sec

↑  Idle Start 
    Disable

+  Rated to Idle Delay      ← 
-   nn Sec

+  Idle Start 
-    Enable

Back 

Back 

Back 
Note: 
1  Included at Version 2.303 
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4.12 Faults Menu 
Figure 4–10 shows a block representation of the Faults menu. Pressing the button next to the word 
Faults in the display, causes the Faults Main Menu submenu to be displayed. 

As shown in the diagram, the Faults menu has two submenus: 

1. History: From the Faults Main Menu, press the button next to the word History in the display 
to view up to twenty of the most recently acknowledged faults. Press the buttons next to the ↓ 
and ↑ symbols in the digital display to navigate between the menus. Press the Previous Main 
Menu button to return to the Faults Main Menu. 

2. Current Fault: From the Faults Main Menu, press the button next to the word Current in the 
display to view up to twenty of the most recently unacknowledged faults. Press the Previous 
Main Menu button to return to the Faults Main Menu. 

An example of how a fault code is displayed is shown in Figure 4–9. 

Figure 4-9  History/Current Fault Sub-Menu 

The available menus are dependent on the number of faults that have occurred. 

• No Faults: If there are no faults, the  symbol next to the word Faults is not displayed and no 
Fault menus are available. 

• More Than One Fault: If more than one fault has occurred, press the button next to the word 
Fault in the screen display to view the Faults Main Menu. As shown in the diagram, the Faults 
Main Menu has two submenus. Press the Previous Main Menu button to return to the Faults 
Main Menu. Press the Previous Main Menu button a second time to return to Main Menu 2. 

Press the Home button at any time to return to Main Menu 1. 

 

FAULT 
DESCRIPTION

W = WARNING
S = SHUTDOWN

ASTERISK = 
ACTIVE FAULT

HOUR FAULT 
OCCURRED

FAULT 
CODE

* nnnnn         @Hr  nnnnn.n 
W      XXXXXXXXXXXXXXXX 

McAuliffe St Redbank SPS SP343 Cummins Generator Set Parts

Q-Pulse Id TMS450 Active 27/11/2013 Page 112 of 458



Generator Set Control System  Publication 0908-0103 
PowerCommand®Control 2100  Issue 4 – 11-2009 
  

Section 4 – Control System  Page 4-21 

 

Figure 4-10 Faults Menu 

 

 

Faults
System

History 
More >> 

FAULTS MENU

Main Menu 2 

History 

nnnnn @Hr nnnnn.n 
W xxxxxxxxxxxxxxxxxxxx 

nnnnn @Hr nnnnn.n 
W xxxxxxxxxxxxxxxxxxxx 

nnnnn @Hr nnnnn.n 
S xxxxxxxxxxxxxxxxxxxx 

Fault 1

Fault 2

Fault 20 

Faults Main Menu

Current 

nnnnn @Hr nnnnn.n 
W xxxxxxxxxxxxxxxxxxxx

nnnnn @Hr nnnnn.n 
W xxxxxxxxxxxxxxxxxxxx

Fault 2 

Fault 20 

nnnnn @Hr nnnnn.n 
S xxxxxxxxxxxxxxxxxxxx 

Fault 1 
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4.13 System Menu 
Figure 4–11 shows a block representation of the System menu. Pressing the button next to the 
word System in the display causes the System Main Menu to be displayed. This menu is displayed 
only if the Network Communications Module (NCM) feature is installed. The System Main Menu 
allows you to view the status and load of other PCC equipment connected on a common network 
with the PCC2100 control. 

As shown in the diagram, the System Main Menu has three submenus. 

1. ATS System: From the System Main Menu, press the button next to the word ATS in the 
display to view the first of up to sixteen ATS System submenus. An ATS system must be 
available in the network to display this submenu.  
The ATS submenu allows viewing of the transfer switch name (configured with InPower); kW 
load (if monitored by the ATS system); status (e.g., not in auto); and source connected and 
availability (ON = source connected, OK = source available, or NA = source not available). 

2. Master System: From the System Main Menu, press the button next to the word Master in 
the display to view the Master System submenu. A master controller must be available in the 
network to display this submenu.  
The Master submenu allows viewing of the Master controller name (configured with InPower), 
kW load and operational state. 

3. Generator Set System: From the System Main Menu, press the button next to the word 
Genset in the display to view the first of up to sixteen Generator Set System submenus. One 
generator set must be available in the network to display this submenu. 
The Generator Set Submenu allows viewing of the generator set name (configured with 
InPower), kW load and operational state. 

Note: If a PCC2100 control generator set, in the network, contains the Power Transfer 
Control (PTC) feature, a generator set system submenu will be displayed for the 
generator set and the ATS System submenu will be displayed for the PTC feature. 

When viewing ATS and generator set system submenus, press the buttons next to the ↓ and ↑ 
symbols in the digital display to navigate between the menus. Press the Previous Main Menu 
button to return to the System Main Menu. Press the Previous Main Menu button a second time to 
return to Main Menu 2. Press the Home button to return to Main Menu 1. 
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Figure 4-11 System Menu 

 

ATS
Master

Genset

Faults
System

History
More>>

SYSTEM MENU

Main Menu 2

System Main Menu

ATSnameTag01>nnnnkW
Non Auto S1=On, S2=On

ATSnameTag02>nnnnkW
NonAut o S1=Ok, S2=NA

GensetName01>nnnnkW
Warning       Fail2Start

GensetName02>nnnnkW
NonAuto       Alarm

ATSnameTag16>nnnnkW
NonAuto  S1=Ok, S2=NA

ATS Menu 1

ATS Menu 2

ATS Menu 16

GensetName16>nnnnkW
NonAuto       Alarm

Genset Menu 1

Genset Menu 2

Genset Menu 16

Master   >nnnn kW
Shutdwn    N=On,E=NA
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4.14 History Menu 
Figure 4–12 shows a block representation of the History menu. Pressing the button next to the 
word History in the display causes the first History submenu to be displayed. 

As shown in the diagram, the History menu has five submenus. This information is stored in non–
volatile memory and will not be deleted due to loss of battery power. 

1. Number of Starts: This submenu shows the number of engine starts. 

2. Engine Hours: This submenu shows the number of operating hours for the engine. 

3. Control Hours: This submenu shows the number of operating hours for the control. 

4. Kilowatt Hours: This submenu shows the number of kilowatt (kW) or megawatt (MW) hours. 

5. Generator Set Duty Cycle: This submenu shows the percentage of generator set operating 
hours that are less than 30% of rated load, and percentage of hours that are greater than 
90%. 

Press the buttons next to the ↓ and ↑ symbols in the digital display to navigate between the 
menus. Press the Previous Main Menu button to return to Main Menu 2. Press the Home button to 
return to Main Menu 1. 

McAuliffe St Redbank SPS SP343 Cummins Generator Set Parts

Q-Pulse Id TMS450 Active 27/11/2013 Page 116 of 458



Generator Set Control System  Publication 0908-0103 
PowerCommand®Control 2100  Issue 4 – 11-2009 
  

Section 4 – Control System  Page 4-25 

 

Figure 4-12 History Menu 

 

Faults
System

History
More>>

HISTORY MENU

Main Menu 2

Number Starts
   nnnnn

Engine Hours
  nnnnn Hours

Control Hours
  nnnnn Hours

kW Hours
  nnnnn kW Hrs

Genset Duty Cycle
   Hr  <30:nn%  >90:nn%
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4.15 About Menu 
Figure 4–13 shows a block representation of the About menu. Pressing the button next to the word 
About in the display, causes the first About submenu to be displayed. 

As shown in the diagram, the About menu has three submenus: 

1. Model: This submenu shows the generator set model. 

2. Rating: This submenu shows the rating (Standby, Prime, or Base and number of kilowatts 
[kW]). 

3. Software Version: This submenu shows the software version level. This information is 
required to service the generator set. 

Press the buttons next to the ↓ and ↑ symbols in the digital display to navigate between the 
menus. Press the Previous Main Menu button to return to Main Menu 3. Press the Home button to 
return to Main Menu 1. 
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Figure 4-13 About Menu 

 

About
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Setup
More>>

ABOUT MENU

Main Menu 3

Model
   xxxxxxxxxxxxxxx

Rating
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Software Version
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4.16 Power Transfer Menu 
Figure 4–14 shows a block representation of the Power Transfer menu. Pressing the button next to 
the words Pwr Tran in the display causes the first Power Transfer submenu to be displayed. (The 
Power Transfer Control [PTC] feature must be installed to display this submenu). 

With this option installed, the PCC will monitor the utility (mains) voltage and frequency for failure, 
and control the opening and closing of the contacts (circuit breakers) for Source 1 (S1 utility) and 
Source 2 (S2 generator set). 

If S1 power fails, the PTC control will initiate the starting sequence (Figures 5-3 and 5-4), opens 
S1 and closes S2 to the load. When S1 returns, the load is returned to S1 and the control initiates 
the generator set shutdown sequence. 

As shown in the diagram, the Power Transfer menu has five submenus: 

1. S1 (Source 1): This submenu shows power transfer source voltage. The voltages Line–to–
Line (L1, L2 and L3) are measured between L1 to L2, L2 to L3 and L3 to L1, respectively. 
(Single phase - L1 to L2 only).  
 
Or 
 
S1 (L–N Source): This submenu is displayed only if the control system is configured for line-
to-neutral voltage sensing of source 1. Single phase only – L1 to N, and 
L2 to N. 

2. Frequency submenu: This menu shows power transfer frequency. 

3. Source 1 submenu: This submenu shows utility status (On, Ok, or NA). On means Source 1 
is connected and available. Ok means Source 1 is available but not connected. NA means 
Source 1 is not available. 

4. Genset submenu: This submenu shows generator status (On, Ok, or NA). On means the 
generator set is connected and available. Ok means the generator set is available but not 
connected. NA means the generator set is not available. 

5. Active Transfer Timer submenu: This submenu shows the time delay, in seconds. 

Press the buttons next to the ↓ and ↑ symbols in the digital display to navigate between the 
menus. Press the Previous Main Menu button to return to Main Menu 3. Press the Home button to 
return to Main Menu 1. 
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Figure 4-14 Power Transfer Menu 
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SECTION 5 – SYSTEM OPERATION 

5 Operation 
5.1 Safety 

Only suitably qualified and experienced personnel should carry out generator set operations. 
Before operating the system, the operator should become familiar with Section 1 of this manual – 
Preliminary and Safety instructions, together with the Health and Safety Manual (0908-0110-00). 
Observe all of the WARNINGS and CAUTIONS at all times. 

WARNING: BEFORE OPERATING THE PLANT BECOME FAMILIAR WITH THE 
EQUIPMENT AND HOW IT IS OPERATED (INCLUDING ALL CONTROLS, 
MANUALLY OPERATED VALVES AND ALARM DEVICES). SAFE AND 
EFFICIENT OPERATION CAN ONLY BE ACHIEVED IF THE PLANT IS 
OPERATED CORRECTLY. 

 

WARNING: CONTACTING HIGH VOLTAGE COMPONENTS CAN CAUSE SEVERE 
PERSONAL INJURY, OR DEATH BY ELECTROCUTION. DO NOT OPEN THE 
GENERATOR OUTPUT BOX WHILE THE GENERATOR SET IS RUNNING. 
READ AND OBSERVE ALL WARNINGS AND CAUTIONS IN YOUR 
GENERATOR SET MANUALS. 

 

Caution: Only technically qualified personnel should open the PCC2100 front panel. 
Lower level voltages (18VAC and 24VDC) are present in the PCC2100 which 
can cause electrical shock, resulting in personal injury.  
Even with power removed, improper handling of components can cause 
electrostatic discharge and damage circuit board components. 

5.2 Introduction 
This section describes the operation of the PCC2100 generator set control, covering pre-start 
checks, starting and stopping, and operating the generator set. The text should be read in 
conjunction with the System Description, Control System Description, and the engine manual. 

All indicators, control switches/buttons and graphical display are located on the face of the control 
panel as illustrated in Figure 4-1. 

5.3 Maintenance 
To secure maximum performance and reliability from your generator set it is essential that certain 
components are inspected periodically and, where necessary, maintenance procedures carried out 
as detailed in Section 6 - Maintenance. 
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5.4 Operating Recommendations 

5.4.1 Running-In 
Drain and replace the crankcase oil and filter after the first 50 hours of operation on new generator 
sets. Refer to Section 6 – Maintenance, of this manual for the recommended procedures. 

5.4.2 No-Load Operation 
Periods of no load operation should be held to a minimum. If it is necessary to keep the engine 
running for long periods of time when no electric output is required, best engine performance will 
be obtained by connecting a load bank of at least 30% of nameplate rating. Such a load could 
consist of a heater element or load bank. 

5.4.3 Exercise Period 
Generator sets on continuous standby must be able to go from a cold start to being fully 
operational in a matter of seconds. This can impose a severe burden on engine parts. 

Regular exercising keeps engine parts lubricated, prevents oxidation of electrical contacts and, in 
general, helps provide reliable engine starting. 

Exercise the generator set at least once a week for a minimum of 30 minutes, under not less than 
30% of the nameplate rating, so the engine reaches normal operating temperatures. 

5.4.4 Low Operating Temperature 
Use a coolant heater if a separate source of power is available. The optional heater, available from 
Cummins, will help provide reliable starting under adverse weather conditions. Be sure the voltage 
of the separate power source is correct for the heater element rating. 

5.4.5 High Operating Temperature 
Refer to the generator set nameplate for the maximum ambient operating temperature, if 
applicable. 
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5.4.6 Operating Conditions for Prime, Standby and Continuous Power 
Ratings 
Note: All generator sets supplied by The Company must be run under the following operating 

conditions. 

5.4.6.1 Continuous Power Rating (COP) for constant load applications 
The Continuous Power Rating is applicable to utility parallel and other non-variable load 
applications for supplying power continuously to a load of up to 100% of the continuous rating for 
an unlimited number of hours per year between the stated maintenance intervals and under stated 
ambient conditions. All maintenance must be carried out as prescribed in The Company Manuals. 
No sustained overload capability is available at this rating. This rating is applicable for utility base 
load operation. In these applications, generator sets are operated in parallel with a utility source 
and run under constant loads for extended periods of time. 

5.4.6.2 Prime Power Rating 
The Prime Power Rating is the maximum power available during a variable load sequence which 
may be run for an unlimited number of hours per year, between the stated maintenance intervals 
and under the stated ambient conditions. All maintenance must be carried out as prescribed in The 
Company Manuals. Prime Power applications fall into one of the following categories: 

a) Unlimited Time Prime Power (for variable load applications) 

Prime power is available for an unlimited number of annual operating hours in variable load 
applications. The permissible average power output under variable load shall not exceed a 
70% average of the prime power rating during any operation of 250 hours. The total operating 
time at 100% prime power shall not exceed 500 hours per year. A 10% overload capability is 
available for a period of one hour within a twelve hour period of operation, in accordance with 
ISO 3046-1. Total operating time at the 10% overload power shall not exceed 25 hours per 
year. 

b) Limited Running Time Prime Power (for constant load applications) 

Prime power is available for a limited number of hours in a non-variable load application. It is 
intended for use in situations where power outages are contracted, such as utility power 
curtailment. Generators may be operated in parallel with the public utility up to 750 hours per 
year at power levels never to exceed the prime power rating. No sustained overload capability 
is available at this rating. The customer should be aware, however, that the life of any 
generator set will be reduced by constant high load operation. Any operation exceeding 750 
hours per year at the prime power rating should use Continuous Power Rating. 

5.4.6.3 Standby Power Rating (for variable load applications) 
The Standby Power Rating is applicable for supplying emergency power for the duration of a utility 
power interruption, between the stated maintenance intervals and under the stated ambient 
conditions. All maintenance must be carried out as prescribed in The Company Manuals. No 
overload capability is available for this rating and utility parallel operation is not permitted at the 
standby power rating. For applications requiring sustained utility parallel operation the limited time 
prime power rating or continuous power rating must be utilised as applicable. 

This rating is applicable to installations served by a reliable normal utility source. Generators 
should be sized for a maximum average load factor of 80% of the standby power rating with a 
maximum of 200 hours of operation per year, which includes less than 25 hours per year at the 
standby power rating. In installations served by unreliable utility sources (outages last longer or 
occur more frequently), where operation is likely to exceed 200 hours per year, the prime power 
rating should be applied. The Standby Power rating is only applicable for emergency and standby 
applications where the generator set serves as the back-up to the normal utility source. Negotiated 
power outage are not considered as emergencies. 
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5.4.6.4 Notes Applicable to all ratings 
The following notes are applicable to all ratings, unless otherwise agreed by the Regional Sales 
Manager of The Company in writing: 

1. When determining the actual average power output of a variable power sequence in any of 
the ratings, powers of less than 30% of the emergency standby power shall be taken as 30% 
and the time at standstill shall not be counted. 

2. Variable load is calculated in accordance with methods and formulae given in ISO 8528-
1:1993. 

3. All 3-phase generator sets are rated for 0.8 power factor lag. Single-phase generator sets are 
rated for 1.0 power factor. 

4. All ratings are based on the following reference conditions: 

a) Ambient temperature – 27oC (81oF) 

b) Altitude above sea level – 150 metres (492 feet) 

c) Relative humidity – 60% 

d) Output power may be subject to de-rate if the above conditions are exceeded. 

5. If any of the above conditions are not satisfied, the operational life of the generator set may 
be reduced 

6. Short term parallel operation with the utility, for load transfer purposes only, is permitted with 
all ratings. 

5.4.7 De-Rating Factors 
For de-rating factors applicable at specific sites please contact your authorised distributor. 
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5.5 Generator Set Operation 

5.5.1 Sequence of Operation 
The generator set is run Automatically using a Remote Start signal, or Manually using the 
generator set control panel. Generator set indications are provided on the PCC2100. If a fault is 
sensed at Start-up, the engine is locked out and will not start. 

When the PCC2100 is put in the Manual mode and the Manual Run button is pressed, the 
generator set performs an automatically sequenced manual start. When the PCC2100 is put in the 
Auto mode the generator set performs an automatically sequenced start when initiated by a 
remote start signal. First, the PCC2100 initiates a starter cranking signal and verifies that the 
engine is rotating. Then it provides sufficient fuel for the engine to accelerate up to start-disconnect 
speed. 

After the initial start procedure, the control system ramps the generator set to rated speed and 
voltage. The Ready to Load output is activated when the AC voltage and frequency exceeds 90% 
of nominal. 

5.6 Starting 
WARNING: ENSURE THAT ALL PRE-START CHECKS ARE CARRIED OUT BEFORE 

STARTING THE GENERATOR SET. DO NOT ATTEMPT TO START THE 
GENERATOR SET UNTIL IT IS SAFE TO DO SO. WARN ALL OTHERS IN 
THE VICINITY THAT THE SET IS ABOUT TO START. 

Caution: One operator should be in complete charge, or working under the direction of 
someone who is. Remember that, upon starting the engine, cables and 
switchgear will become energised, possibly for the first time. Furthermore, 
equipment that does not form part of the generator set installation may become 
electrically charged. Only authorised and competent personnel should carry out 
this work. 

 

Caution: Do not use an Emergency Stop switch to shut down an engine unless a serious 
fault develops. The Emergency Stop push-switch must not be used for a normal 
shut-down, as this will prevent a cooling down run in which the lubricating oil and 
engine coolant carry heat away from the engine combustion chamber and 
bearings in a safe manner. 

 

Caution: Avoid off-load running for other than short periods. A minimum loading of 30% is 
recommended. This loading will help to prevent the build up of carbon deposits 
in the injectors, due to unburnt fuel, and reduce the risk of fuel dilution of the 
engine lubricating oil. The engine must be shut down as soon as possible after 
the appropriate functions have been checked. 

This section covers pre-start checks, starting and stopping and operating the generator set. Before 
attempting to start the generator set, the operator should read through this entire manual and 
become familiar with the engine manual. It is essential that the operator be completely familiar with 
the generator set and the PCC2100 control. 

The following sub-sections cover the systems used to start the generator set. Figures 5–1 to 5–6 
provide flow charts for all start/run/stop sequences. 

Before starting the generator set, make sure that exhaust and fuel fittings are tight and properly 
positioned, and that proper maintenance and pre-start checks have been performed. 
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5.6.1 Power Transfer Control (PTC) (Optional) 
With the optional Power Transfer Control module installed, the function and sequence of operation 
of the Start command can differ and is noted as PTC in the following paragraphs. Refer to the 
Power Transfer Menu in this section which describes the operation of the PTC feature. 

5.6.2 Pre-Start Checks 
WARNING: VOLTAGES PRESENT SPECIAL HAZARDS OF SEVERE PERSONAL 

INJURY OR DEATH. EVEN AFTER GENERATOR SET SHUTDOWN AN 
ELECTRICAL SHOCK HAZARD MAY STILL EXIST, CAUSED BY INDUCED 
OR RESIDUAL VOLTAGE WITHIN THE ALTERNATOR OR CABLES. 
SERVICE PERSONNEL MUST BE WELL TRAINED/QUALIFIED TO WORK 
WITH DISTRIBUTION VOLTAGES. 

Before starting the generator set Manually, or selecting Auto operation, be sure competent 
personnel have made the following checks to ensure that the unit is ready for operation: 

• Generator Set Grounding Procedures – This must be followed prior to performing service or 
inspection procedures that may expose personnel to conductors normally energized with 
voltages greater that 600 volts. Contact your authorised distributor. 

• Megger and Insulation Testing – This must be performed on all generator sets before initial 
start-up and after Generator Set Grounding Procedure has been completed. Insulation testing 
for low voltage (less than 600 volts) generator sets is recommended by Cummins Power 
Generation Limited. These tests are used to verify that the windings are dry before the 
generator set is operated, and to develop a base line for future test comparisons. Contact 
your authorised distributor. 

Caution: When Megger testing an alternator, failure to protect the voltage regulator, 
control and diodes could result in permanent damage to one or more of the 
electronic components. 

• Lubrication - Check the engine lubricating oil level and ensure that the level is maintained as 
detailed in the engine manual. 

Note: Generator sets may be shipped dry. They must be filled with the correct type and 
quantity of oil before use. Be sure to check the oil level before initial start. 

• Coolant - Check the engine coolant level and ensure that the level is maintained at the 
coolant expansion tank. Fill the cooling system to the bottom of the fill neck in the radiator fill 
or expansion tank. Do not check while the engine is hot. 

Note: Some radiators have two fill necks, both of which must be filled if the cooling system 
has been drained. 

Caution: Do not attempt to remove a radiator pressure cap while the generator is running, 
or is stationary but hot. Always allow it to cool before removing. 

Note: Generator sets may be shipped dry. They must be filled with the correct type and 
quantity of coolant before use, Be sure to check coolant level(s) before initial start.  

• Cooling Air Inlet/Outlets - Ensure that the cooling air inlets/outlets are unobstructed. Remove 
all loose debris from surrounding area of generator set. Air flow from the radiator fan can blow 
loose items around and into ventilation openings. 
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• Exhaust Outlet - Ensure that exhaust components are secured and not warped, and that the 
exhaust outlet is unobstructed; that no combustible materials are near the system, and gases 
are discharged away from building openings. Ensure that there are no leaks and that all 
fittings are tight. 

• Fuel Supply - Ensure that the fuel tank is filled to the normal level and that the fuel system is 
primed and all the valves required for operation are open. Ensure that there are no leaks and 
that all fittings are tight. 

• Batteries – Ensure that the batteries are charged, that the electrolyte is at the correct level 
and that all connections are correct. 

• Auxiliary AC Supplies - Ensure that all auxiliary equipment is receiving power from the Load 
Terminal Box. 

• Emergency Stop/Fire Detection Equipment - Ensure that all related equipment is fully 
operational. 

5.7 Starting at the Control Panel (Manual Mode) 
WARNING: ENSURE THAT ALL PRE-START CHECKS ARE CARRIED OUT BEFORE 

STARTING THE GENERATOR SET. DO NOT ATTEMPT TO START THE 
GENERATOR SET UNTIL IT IS SAFE TO DO SO. WARN ALL OTHERS IN 
THE VICINITY THAT THE SET IS ABOUT TO START. 

During starting, automatic checks are carried out for the integrity of various protection systems. 
The PCC2100 will not allow the generator set to continue the starting sequence if the integrity of a 
sensor is considered to be in doubt. 

The generator set can be configured for a number of starting cycles (one to seven) with set times 
for crank and rest periods for all starting modes (manual/remote). The default setting is for three 
start cycles, composed of fifteen seconds of cranking and fifteen seconds of rest. 

Note: To change the number of starting cycles, and the crank and rest times, contact an 
authorised service centre for assistance. 

Turn the O/Manual/Auto switch to the Manual position and press the Manual Run/Stop button. This 
will activate the engine control system and initiate the starting system. 

Auto Manual 

Fault Acknowledge/Reset 

Panel Lamp/Lamp Test 

Manual Run/Stop 

Shutdown 

Warning 
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The starter will begin cranking and when the engine is sensed to have achieved firing speed (a 
speed calculated to be beyond the starter motor capability), the starter will disconnect and the 
remainder of the cranking sequence will be aborted. If, at the end of the third crank period, the 
engine does not start, the starter will disengage after a specified period of time and the control will 
indicate an Overcrank Shutdown. 

To clear a Fail to Start Shutdown, place the O/Manual/Auto switch in the Off (O) position and press 
the Fault Acknowledge/Reset button. Wait a minimum of two minutes for the starter motor to cool 
and then repeat the starting procedure. If the engine does not run after a second attempt, refer to 
Section 7 - Troubleshooting. 

The run up to speed sequence is closely controlled by the PCC2100 to reduce smoke emission. 
Upon attaining correct speed (frequency), and correct output voltage, the generator set is deemed 
to be running by the PCC2100 which will continue to monitor the system to control the generator 
set and detect any abnormal conditions. 

When the switch is in the Manual position, the control will complete the Warm-up at Idle feature, if 
enabled. When the coolant reaches operating temperature or the Warm-up time at Idle delay (0-
300 seconds) is reached, whichever occurs first, the generator set will ramp to the rated speed and 
voltage. 

Note: The InPower service tool is required to enable/disable the Warm-up at Idle feature and 
to adjust the time-out. When shipped from the factory this feature is disabled. 

When the switch is in the Manual position, the generator set can be operated in the Idle mode 
(used for maintenance, troubleshooting, etc.). Refer to Adjust menu (Figure 4–8) to enable/disable 
the Idle feature. 

Caution: The generator set should not be allowed to run off-load for extended periods, 
except as absolutely necessary during maintenance or cooling cycles. 
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Figure 5-1 Starting at the Control Panel (Manual Mode) – pre 2.303 version 
 

LOCAL START 
(Manual Mode) 

CONTROL RUN 
BUTTON 

WARM-UP @ IDLE 
(0-300 sec) 1 

RATED SPEED 
& VOLTAGE 

CONTROL STOP 
BUTTON 

COOL-DOWN @ IDLE
(0-30 min) 1 

2

2

STOP 

NOTES: 
1. Warm-up/cool-down idle adjusted time-out with InPower 
2. Timer expires 

Engine Temperature 
greater than 100ΕF 

go to Rated 

EMERGENCY STOP 
BUTTON 
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Figure 5-2 Starting at the Control Panel (Manual Mode) – version 2.303 onwards 
 

LOCAL START 
(Manual Mode)

CONTROL RUN 
BUTTON

WARM-UP @ IDLE 
(0-300sec)1

Engine Temperature 
greater than 100OF 

go to Rated 

RATED SPEED 
& VOLTAGE

EMERGENCY STOP 
BUTTON 

CONTROL STOP 
BUTTON

3 RATED TO IDLE
DELAY (0-10 sec)

COOL-DOWN 
@ IDLE 

(0-30 MIN) 1

STOP 

NOTES: 
1. Warm-up/cool-down idle adjusted time-out with InPower
2. Timer expires 
3. Beginning Version 2.303 

2
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5.7.1 Starting from a Remote Location (PTC or Remote Start Signal) 
(Auto Mode) 

WARNING: ENSURE THAT ALL PRE-START CHECKS ARE CARRIED OUT BEFORE 
STARTING THE GENERATOR SET. DO NOT ATTEMPT TO START THE 
GENERATOR SET UNTIL IT IS SAFE TO DO SO. WARN ALL OTHERS IN 
THE VICINITY THAT THE SET IS ABOUT TO START. 

Place the O/Manual/Auto switch in the Auto position. This allows the generator set to be started 
from a remote switch or device (e.g. a transfer switch, or optional PTC module). 

Note: PTC – If a switch is connected to the remote start input of the control and the PTC 
module is installed, this switch will function as a Test switch. The PTC Test sequence 
is shown in Figures 5-5 and 5-6. 

In response to a Remote Start or if the control detects the loss of Source 1 (S1 utility) voltage (PTC 
option installed), the control lights the Remote Start indicator and initiates the starting sequence as 
shown in Figures 5-3 and 5-4. 

When the switch is in the Auto position, the control will complete the Time Delay to Start. 

Note: Refer to the Adjust submenu, Figure 4-8, to enable and change the time delay 
start/stop settings.  

Figure 5-3 Starting with Control in Auto Mode (PTC/Remote Start Signal) – pre 2.303 version 
 

PTC OPTION 
S1 FAILURE 1 

EMERGENCY 
START 

TIME DELAY TO 
START (0-300 sec) 

RATED SPEED 
& VOLTAGE 

TIME DELAY TO 
STOP (0-600 sec) 

COOL-DOWN 
@ IDLE 

(0-30 min) 4
3

3

STOP 

EMERGENCY 
STOP BUTTON 

NOTES: 
1. PTC feature installed 
2. PTC feature not installed 
3. Timer expires 
4. Cool-down adjusted time-out with InPower

3

REMOTE START 
removed 

PTC Module sees 
S1 Voltage OK 

REMOTE  START 
CUST. CONNECT 2 
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Figure 5-4 Starting with Control in Auto Mode (PTC/Remote Start Signal) – version 2.303 onwards 

PTC DETECTS 
S1 FAILURE 1 

EMERGENCY 
START 

TIME DELAY TO 
START (0-300 sec) 

RATED SPEED 
& VOLTAGE 

COOL-DOWN 
@ IDLE 

(0-30 min) 4

3

3

STOP 

EMERGENCY 
STOP BUTTON 

NOTES: 
1. PTC feature installed 
2. PTC feature not installed (input from transfer switch, remote start switch, etc.) 
3. Timer expires 
4. Cool-down adjusted time-out with InPower 
5. Beginning Version 2.303 

3

REMOTE START 
Removed 

REMOTE START 
CUST. CONNECT 2 

OPEN S1 
CLOSE S2 

CLOSE S1 
OPEN S2 

PTC Module sees 
S1 Voltage OK 

5 RATED TO IDLE 
DELAY (0-10 sec) 

TIME DELAY TO 
STOP (0-600 sec) 
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Figure 5-5 Starting with Control in Auto Mode (PTC Remote Test Switch) – pre 2.303 version 

 

REMOTE START 
(TEST) 1 

PTC Module sees 
S1 Voltage OK 

REMOTE START 
(TEST) removed 

TIME DELAY TO 
STOP (0-600 sec) 

COOL-DOWN 
@ IDLE 

(0-30 min) 3
2

2

STOP 

Engine Temperature 
greater than 100ΕF 

go to Rated 

EMERGENCY 
STOP BUTTON 

NOTES: 
1. Remote (exercise) start sequence with PTC feature installed 
2. Timer expires 
3. Warm-up/cool-down idle adjusted time-out with InPower 

RATED SPEED 
& VOLTAGE 

(Selectable test – 
with/without load) 

WARM-UP @ IDLE 
(0-300 sec) 3 

(Selectable test – 
with/without idle to 

rated) 

2

TIME DELAY TO 
START (0-300 sec) 

2
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Figure 5-6 PTC Feature Remote Start Test/Exercise Switch (in Auto Mode) – version 2.303 onwards 
 
 

REMOTE START 
(TEST) 1 

PTC Module sees 
S1 Voltage OK 

REMOTE START 
(TEST) removed 

TIME DELAY TO 
STOP (0-600 sec) 

COOL-DOWN 
@ IDLE 

(0-30 min) 3

2

2

STOP 

NOTES: 
1. Remote (exercise) start sequence with PTC feature installed 
2. Timer expires 
3. Warm-up/cool-down idle adjusted time-out with InPower 
4. Beginning Version 2.303 

RATED SPEED 
& VOLTAGE 

(Selectable test – 
with/without load) 

2

TIME DELAY TO 
START (0-300 sec) 

2

4 RATED TO IDLE 
DELAY (0-10 sec) 

2

Engine Temperature 
greater than 100ΕF 

go to Rated 

WARM-UP @ IDLE 
(0-300 sec) 3 

EMERGENCY 
STOP BUTTON 
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5.7.2 Cold Starting with Loads 
Cummins Power Generation recommends equipping diesel standby generator sets (life safety 
systems) with engine water jacket coolant heaters to maintain the coolant at a minimum of  
90°F (32°C) and, for most applications, to accept the emergency load in ten seconds or less. 
Although most Cummins Power Generation generator sets will start in temperatures down to  
-25°F (-32°C) when equipped with engine water jacket coolant heaters, it might take more than ten 
seconds to warm the engine up before a load can be applied when ambient temperatures are 
below 40°F (4°C). 
To advise the user of a possible delay in accepting the load, the Low Coolant Temp (Code 1435) 
message, in conjunction with illumination of the Warning LED, is provided. The engine cold 
sensing logic initiates a warning when the engine water jacket coolant temperature falls below 
70°F (21°C). In applications where the ambient temperature falls below 40°F (4°C), a cold engine 
may be indicated even though the coolant heaters are connected. Under these conditions, 
although the generator set may start, it may not be able to accept load within ten seconds. When 
this condition occurs, check the coolant heaters for proper operation. If the coolant heaters are 
operating properly, other precautions may be necessary to warm the engine before applying a 
load. 
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5.8 Stopping 
Run the generator set at no load for three to five minutes before stopping. This allows the 
lubricating oil and engine coolant to carry heat away from the combustion chamber and bearings. 

5.8.1 Emergency Stop 
The Emergency Stop Button is located near the centre of the upper part of the control panel 
(Figure 4–1). Push the button in for an emergency stop. The red Shutdown status LED is lit and 
the Emergency Stop message is displayed. 

To reset:  
1. Pull, or pull and twist, the emergency stop button to unlatch it. 
2. Turn the O/Manual/Auto key switch to Off (O). 
3. Press the front panel Fault Acknowledge/Reset button. 
4. Return the O/Manual/Auto key switch to appropriate position. 
Note: Emergency Stop Shutdown status can be reset only at the operator control panel. 

When an emergency stop is initiated all generator set load is dumped immediately, and 
the engine is stopped without a cooling down run. 

Caution: Do not use an emergency stop control for a normal stop. 

Engine 
Alternator Adjust 

More >>

Running
Remote Start
Not in Auto

Low Oil Pres. Warning
High Engine Temp Warning
Low Oil Pres. Shutdown
Overspeed Shutdown
Fail to Start

PowerCommand

Shutdown
Warning

Fault Acknowledge/Reset

Panel Lamp/Lamp Test

Manual Run/Stop

Auto Manual 
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5.8.2 Stopping at Control Panel (Manual Mode) 
If the generator set was started at the control panel (O/Manual/Auto switch in the Manual position), 
pressing the Manual Run/Stop button causes the set to complete its normal (Local Start) shutdown 
sequence (Figures 5–1 and 5-2). 

The set stops after the Cool–Down at Idle timer (0 to 30 minutes) has timed out. 

Note: The InPower service tool is required to enable/disable the Cool–Down at Idle feature. 
Contact an authorised service centre for assistance. 

Turning the O/Manual/Auto switch to the Off (O) position causes an immediate engine shutdown 
(bypasses Cool–Down at Idle). If possible, this hot shutdown should be avoided to help prolong the 
reliability of the engine. 

5.8.3 Stopping from Remote Location (PTC or Remote Stop Signal) 
(Auto Mode) 
If the control receives a remote stop signal (O/Manual/Auto switch in the Auto position), or the 
control detects the return of S1 voltage (PTC option installed) the set completes its normal 
shutdown sequence (Figures 5–3 and 5-4). (The remote stop signal is actually the removal of the 
remote start signal to the control). 

The set stops after completing the Time Delay to Stop (0 to 600 seconds) and the Cool–Down at 
Idle (0–30 minutes). 

Note: Refer to the Adjust submenu Figure 4-8 to enable and change the Time Delay to Stop 
setting. The InPower service tool is required to enable/disable the Cool–Down at Idle 
feature. Contact an authorised service centre for assistance. 
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SECTION 6 – MAINTENANCE 
 

6 Maintenance 
All maintenance tasks must be assessed for health and safety risks, the preventative measures 
identified must be actioned. Accompaniment is required for tasks where the presence of someone 
else will add significantly to the safety of the task. 

Read, understand and comply with all Caution and Warning notes in this section, those contained 
within Section 1 - Preliminary and Safety, and those contained within the Health and Safety 
Manual (0908-0110-00). Refer also to the Operator’s engine specific manual supplied as part of 
the generator set documentation pack. This latter manual will contain further information regarding 
the running and care of the generator set and also specific equipment instructions that may differ 
from the standard generator set. 

Ensure adequate lighting and staging (where required) are installed. 

Caution: Maintenance. must only be carry out by authorised and qualified maintenance 
engineers, who are familiar with the equipment and its operation. 

 

WARNING: DEPENDENT UPON THE CONTROL SYSTEM FITTED, THIS UNIT MAY 
OPERATE AUTOMATICALLY AND COULD START WITHOUT WARNING. 

 

Caution: Before carrying out any maintenance work, become familiar with the Generator 
Plant Safety Code given in Section 1 of this manual, together with the Health 
and Safety Manual (0908-0110-00). 

 

Caution: Always disconnect a battery charger from its AC source before disconnecting the 
battery leads. Failure to do so can result in voltage spikes high enough to 
damage the DC control circuits of the generator set. 
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WARNING: ACCIDENTAL STARTING OF THE GENERATOR SET WHILE WORKING ON 
IT CAN CAUSE SEVERE PERSONAL INJURY OR DEATH. PREVENT 
ACCIDENTAL STARTING BY DISCONNECTING THE STARTING BATTERY 
LEADS (NEGATIVE [-] FIRST).  
 
ENSURE BATTERY AREA HAS BEEN WELL-VENTILATED BEFORE 
SERVICING THE BATTERY. SPARKS OR ARCING CAN IGNITE EXPLOSIVE 
HYDROGEN GAS GIVEN OFF BY BATTERIES, CAUSING SEVERE 
PERSONAL INJURY. ARCING CAN OCCUR WHEN LEADS ARE REMOVED 
OR REPLACED, OR WHEN THE NEGATIVE (-) BATTERY LEAD IS 
CONNECTED AND A TOOL USED TO CONNECT OR DISCONNECT THE 
POSITIVE (+) BATTERY LEAD TOUCHES THE FRAME OR OTHER 
GROUNDED METAL PART OF THE GENERATOR SET.  
 
INSULATED TOOLS MUST BE USED WHEN WORKING IN THE VICINITY OF 
THE BATTERIES.  
ALWAYS REMOVE THE NEGATIVE (-) LEAD FIRST AND RECONNECT 
LAST. 
 
ENSURE HYDROGEN FROM THE BATTERY, ENGINE FUEL AND OTHER 
EXPLOSIVE FUMES ARE FULLY DISSIPATED. THIS IS ESPECIALLY 
IMPORTANT IF THE BATTERY HAS BEEN CONNECTED TO A BATTERY 
CHARGER. 

 

WARNING: TO COMPLETE MAINTENANCE TASKS AT HEIGHT REFER TO LOCAL 
LEGISLATIVE REQUIREMENTS. SUITABLE EQUIPMENT FOR 
PERFORMING THESE TASKS MUST BE USED IN ACCORDANCE WITH THE 
LOCAL GUIDELINES AND LEGISLATION. FAILURE TO FOLLOW THESE 
INSTRUCTIONS CAN RESULT IN SEVERE PERSONAL INJURY OR DEATH.  

 

WARNING: DO NOT USE THE SKID (BEDFRAME) OR ANY PART OF THE GENERATOR 
SET AS A MEANS OF ACCESS. USE OF THE GENERATOR SET AS 
ACCESS MAY RESULT IN SEVERE PERSONAL INJURY OR DEATH 
AND/OR PROPERTY AND EQUIPMENT DAMAGE. 

 

WARNING: BEFORE CARRYING OUT ANY MAINTENANCE WORK, LOCK OFF FOR 
SAFE WORKING:  
1. PRESS THE OFF MODE SWITCH ON THE GENERATOR SET  
CONTROL PANEL.  
2. AS AN ADDITIONAL PRECAUTION, PRESS THE EMERGENCY STOP 
 BUTTON, AND HOLD IN FOR 30 SECONDS.   
3. ISOLATE ALL SUPPLIES TO THE GENERATOR SET.  
4. ISOLATE THE BATTERY CHARGER.  
5. DISCONNECT THE BATTERY.  
6. REMOVE THE STARTER CONTROL WIRES.  
7. A SUITABLE WARNING PLATE STATING ‘MAINTENANCE IN 
 PROGRESS’ SHOULD BE DISPLAYED PROMINENTLY. 

 

WARNING: SOME PANEL INTERNAL COMPONENTS MAY HAVE LIVE EXPOSED 
TERMINATIONS EVEN IF THE GENERATOR SET IS NOT RUNNING. 
ISOLATE (LOCK AND TAG) ALL EXTERNAL ELECTRICAL SUPPLIES 
PRIOR TO ACCESS OF THE CONTROL PANEL. 
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6.1 Locking the Generator Set Out of Service 

6.1.1 Introduction 
Before any work is carried out for maintenance, etc., the plant must be immobilised. Even if the 
plant is put out of service by pressing the Off switch on the control panel, the plant cannot be 
considered safe to work on until the engine is properly immobilised as detailed in the following 
procedures. 

Caution: Refer also to the Operator’s engine specific manual included in the 
documentation package supplied with the generator set. This manual will contain 
specific equipment instructions that may differ from the standard generator set. 

 

WARNING: BEFORE CARRYING OUT ANY MAINTENANCE, ISOLATE ALL SUPPLIES 
TO THE GENERATOR SET AND ANY CONTROL PANELS. RENDER THE 
SET INOPERATIVE BY DISCONNECTING THE PLANT BATTERY.  

 

Caution: If the engine has been running recently explosive gases (given off during battery 
charging) may be present in the vicinity of the batteries. Ensure the area is well 
ventilated before disconnecting batteries. 

 

6.1.2 Immobilising the Generator Set for Safe Working 
Note: Shutdown the engine first, as described in Section 5.7 - Stopping. 

To immobilise the engine: 

1. Press the Off Mode switch on the display panel. 

2. Press the Emergency Stop Button, (and hold in for 30 seconds). This will prevent the 
starting of the generator set regardless of the Start signal source and will therefore provide 
an additional safety step for immobilising the generator set. (See also Section 5.7). 

Note: When this Stop Button is pressed the display panel will indicate the Shutdown condition 
by illuminating the red Shutdown status LED  and displaying the following message 
on the graphical LCD display: 

Fault Number: 1433 
EMERGENCY STOP 

or 
Fault Number: 1434 

REMOTE EMERGENCY STOP 

Note: This Fault will affect the Fault History memory bank. 
 

3. As an additional precaution, thoroughly ventilate the plant room before 
disconnecting any leads. 

4. Isolate and lock off the supply to the heater, where fitted. 
5.  Isolate and lock off the supply to the battery charger, where fitted. 
6. Isolate the fuel supply to the engine. 
7.  Disconnect the starting batteries and control system batteries, (if separate).  
 Disconnect the negative (-) lead first. Attach a padlock through one of the battery 

leads and tag for safe working. 
8.  Fit warning notices at each of the above points to indicate Maintenance in Progress 

- Plant Immobilised for Safe Working. 
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6.2 General 
 

The maintenance procedures covered in this manual are intended for Operator-level service only 
and must be performed at whichever interval occurs first. At each scheduled maintenance interval, 
perform all previous maintenance checks that are due for scheduled maintenance. 

Table 1 covers the recommended service intervals for a generator set on Standby service. If the 
generator set will be subjected to Prime usage or extreme operating conditions, the service 
intervals should be reduced accordingly. Consult your authorised distributor. 

Some of the factors that can affect the maintenance schedule are: 

• Use for continuous duty (prime power) 

• Extremes in ambient temperature 

• Exposure to elements 

• Exposure to salt water 

• Exposure to windblown dust or sand. 

Consult with an authorised distributor if the generator set will be subjected to any extreme 
operating conditions and determine a suitable schedule of maintenance. Use the running time 
meter to keep an accurate log of all service performed for warranty support. Perform all service at 
the time period indicated, or after the number of operating hours indicated, whichever comes first. 
Use Table 1 to determine the maintenance required and then refer to the sections that follow for 
the correct service procedures. 

Refer also to the Operator’s engine manual supplied with the generator set. 
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Table 2 Periodic Maintenance Schedule 

 

MAINTENANCE ITEMS 
Daily 

or after 8 
Hours 

Weekly 
or after 50 
Hours 7 

Monthly 
or after 100 

Hours7 

3 Months or 
after  

250 Hours 
 ■ 5, 7 

Perform maintenance tasks as specified using Daily or Hourly periods  
– whichever is the sooner 

 

Fuel tank level ■    
Fuel lines and hoses ■1    
Bedframe fluid containment (where fitted), 
drain if necessary ■8    

Engine oil level ■1 ■6   
Coolant level of radiator(s) (water jacket & 
LTA) ■4    
Coolant lines and radiator hoses for wear and 
cracks ■1    
Cooling fan blades ■    
All exhaust components, and hardware 
(fittings, clamps, fasteners, etc.) ■1    
Drive belt, condition and tension  ■2   
Air cleaner restriction indicator (where fitted) ■    
Air intake system for leaks ■    
Electrical connections 
(battery, starter motor and alternator 
connections) 

 ■   

Safety controls and alarms ■    

Check: 

Operation of Emergency Stop Button  ■   
Drain: Water from fuel pre-filter (where fitted) ■3    

Clean: Radiator matrix   ■4,5  
 
■1 – Check for oil, fuel, coolant and exhaust system leaks. Check exhaust system audibly and visually with generator set running. (Refer to Sections 6.8   
        and 6.9). 
■2 – Visually check belt for evidence of wear or slippage. Replace if hard or brittle (to be undertaken by a Service Engineer). 
■3 – Drain one cup, or more, of fuel to remove water and sediment. 
■4 – Refer to Section 6.4 of this manual and to the Radiator Information Manual 0908-0107-00 supplied with this generator set. 
■5 – To be undertaken by a Service Engineer. Please refer to your Authorised Distributor. 
■6 – Engine oil and filter must be replaced after the initial running-in period of 50 hours. Please refer to your authorised distributor. 
■7 – All maintenance checks and inspections listed at lesser maintenance intervals must also be carried out at this time. 
■8 – For generator sets with QSB7 engines refer to Engine Operators manual for that model. 
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6.3 Daily or Refuelling Maintenance Procedures 
Monitor fluid levels, oil pressure, and coolant temperature frequently. During operation, be alert for 
mechanical problems that could create unsafe or hazardous conditions. The following sections 
cover areas that must be frequently inspected for continued safe operation. 

6.3.1 General Information 
Preventative maintenance begins with day-to-day 
awareness of the condition of the generator set. 

Before starting the generator set check the oil and coolant 
levels and look for: 

• Leaks 

• Loose or damaged parts 

• Worn or damaged belts 

• Any change in engine or generator set appearance. 

6.3.2 Engine Operation Report 
The engine must be maintained in good mechanical condition if the operator is to obtain optimum 
satisfaction from its use. Running reports are necessary to enable programmed or emergency 
servicing to be carried out. 

Comparison and intelligent interpretation of the running report, together with a practical follow-up 
action will eliminate most failures and emergency repairs. 

Most engine problems give an early warning. Look and listen for changes in engine performance, 
sound, or appearance that can indicate service or repair is needed. Some engine changes to look 
for and report on are: 

• Low lubricating oil pressure 

• Low power 

• Abnormal water or oil temperature 

• Unusual engine noise 

• Excessive exhaust smoke 

• Excessive use of coolant, fuel or lubricating oil 

• Any coolant, fuel or lubricating oil leaks. 

• Misfire 

• Vibration 
 

6.4 Cooling System 
WARNING: CONTACT WITH HOT COOLANT CAN RESULT IN SERIOUS SCOLDING. 

ALLOW COOLING SYSTEM TO COOL BEFORE RELEASING PRESSURE 
AND REMOVING WATER JACKET RADIATOR CAP OR LTA EXPANSION 
TANK CAP. 

Caution: Loss of coolant can allow engine to overheat without protection of shutdown 
device, and cause severe damage to the engine. Maintain coolant level for 
proper operation of high engine temperature shutdown system. 
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6.4.1 Coolant Level - Check 
WARNING: DO NOT REMOVE THE RADIATOR CAP FROM A HOT ENGINE; WAIT 

UNTIL THE TEMPERATURE IS BELOW 50OC (122OF) BEFORE REMOVING 
PRESSURE CAP. FAILURE TO DO SO CAN RESULT IN PERSONAL INJURY 
FROM HEATED COOLANT SPRAY OR STEAM. REMOVE FILLER CAP 
SLOWLY TO RELEASE COOLANT SYSTEM PRESSURE. 

Caution: Avoid prolonged or repeated skin contact with antifreeze. Refer to the Health 
and Safety Manual 0908-0110-00 for handling and disposal of antifreeze. 

Note: Never use a sealing additive to stop leaks in the coolant system. This can result in a 
blocked coolant system and inadequate coolant flow causing the engine to overheat. 

Coolant level must be checked daily. The standard coolant concentration is either 25% or 50% 
Ethylene Glycol and water, this concentration must be maintained. Warranty claims for damage 
will be rejected if the incorrect mix of anti-freeze has been used. Consult your authorised 
distributor for the correct anti-freeze specifications and concentration for your operating conditions. 
The recommended antifreeze is Fleetguard® Compleat ES which is a low-silicate antifreeze, or its 
equivalent. 

Caution: Do not add cold coolant to a hot engine. Engine castings can be damaged. Allow 
the engine to cool to below 50°C (122°F) before adding coolant. 

Note: On applications that use a coolant recovery system, check to ensure the coolant is at 
the appropriate level on the coolant recovery tank dependent on engine temperature. 

Fill the cooling system with coolant to the bottom of the fill neck in the radiator or expansion tank, 
with the coolant temperature at 50°C (122°F) or lower. 

Note: Some radiators have two fill necks, both of which must be filled. Refer to the generator 
set specific drawings supplied with the set. 

McAuliffe St Redbank SPS SP343 Cummins Generator Set Parts

Q-Pulse Id TMS450 Active 27/11/2013 Page 147 of 458



Publication 0908-0103  Generator Set Control System  
Issue 4 – 11-2009  PowerCommand®Control 2100 
  

Page 6-8  Section 6 - Maintenance 

6.4.2 Cooling Fan – Inspect 
 

WARNING: PERSONAL INJURY CAN RESULT FROM A FAN BLADE FAILURE. NEVER 
PULL OR PRY ON THE FAN, THIS CAN DAMAGE THE FAN BLADE(S) AND 
CAUSE FAN FAILURE. 

  
 

A visual inspection of the cooling fan is required 
daily. Check for cracks, loose rivets, and bent or 
loose blades. Check the fan to make sure it is 
securely mounted.  

Contact your authorised distributor if the fan is 
damaged. 

6.4.3 Drive Belt – Inspect 
Visually inspect the belt through the guarding, 
checking for intersecting cracks. Small 
transverse (across the belt width) cracks are 
acceptable. Longitudinal (direction of belt 
length) cracks that intersect with transverse 
cracks are NOT acceptable. Contact your 
authorised distributor if the belt is frayed or has 
pieces of material missing. 

 

6.4.4 Radiator – Check 
Check for damaged hoses, and loose and 
damaged hose clamps. 

Inspect the exterior of the radiator (through the 
guarding) for obstructions. During the service 
life of a radiator a build up of foreign matter can 
obstruct the flow of air through the radiator 
cores, reducing the cooling capability. To 
ensure the continued efficiency of the radiator, 
the core will require cleaning. 

Refer to the Radiator Information Manual  
0908-0107-00 for further details on cleaning the 
radiator. 
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6.5 Engine Oil 

6.5.1 Engine Oil Level – Check 
 

WARNING: CRANKCASE PRESSURE CAN BLOW OUT HOT OIL AND CAUSE SEVERE 
BURNS. DO NOT CHECK OIL WHILE THE GENERATOR SET IS 
OPERATING. 

 

Caution: Do not operate the engine with the oil level below the low mark or above the high 
mark. Overfilling can cause foaming or aeration of the oil while operation below 
the low mark may cause loss of oil pressure. 

 

Caution: Prolonged and repeated skin contact with used engine oils can cause skin 
disorders or other bodily injury.  
Refer to the Health and Safety Manual (0908-0110-00) supplied with your 
generator set for precautions when handling or disposing of used engine oil. 

 
Check the engine oil level during engine shutdown 
periods at the intervals specified in the Maintenance 
Table 1. 

Never operate the engine with the oil level below the 
L (Low) mark, or above the H (High) mark. Wait at 
least fifteen minutes, after shutting off the engine, 
before checking the oil level. This allows time for the 
oil to drain back to the oil pan. 

 

Note: Use high-quality 15W-40 multi-viscosity lubricating oil such as Cummins Premium 
Blue® or its equivalent. Consult your authorised distributor for the correct lubricating oil 
for your operating conditions. 
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6.6 Fuel System 
 

WARNING: IGNITION OF FUEL CAN CAUSE SERIOUS PERSONAL INJURY OR DEATH 
BY FIRE OR EXPLOSION. DO NOT PERMIT ANY FLAME, CIGARETTE, OR 
OTHER IGNITER NEAR THE FUEL SYSTEM, OR IN AREAS SHARING 
VENTILATION. 

 

WARNING: ENGINE FUEL ACTUATORS CAN OPERATE AT VOLTAGES UP TO  
140 VOLTS DC. 

 

WARNING: DO NOT MIX GASOLINE OR ALCOHOL WITH DIESEL FUEL. THIS MIXTURE 
CAN CAUSE AN EXPLOSION AND DAMAGE TO THE ENGINE – GASOLINE 
AND ALCOHOL HAVE INFERIOR LUBRICITY. 

 

Caution: Due to the precise tolerances of diesel injection systems, it is extremely 
important that the fuel be kept clean and free of dirt or water. Dirt or water in the 
system can cause severe damage to both the injection pump and the injection 
nozzles. 

 
Use ASTM No. 2D fuel with a minimum Cetane number of 40. No. 2 diesel fuel gives the best 
economy and performance under most operating conditions. Fuels with Cetane numbers higher 
than 40 are often needed in high altitudes, or extremely low ambient temperatures, to prevent 
misfires and excessive smoke. Contact your authorised distributor for your operating conditions. 

 

Note: A diesel fuel to BS 2869:2006; (Fuel oils for agricultural, domestic and industrial engine 
and boilers), conforming to the requirements and test methods of that specification 
would be an acceptable alternative to ASTM No. 2D. 

6.6.1 Fuel Level 
To avoid condensation problems, keep fuel supply tanks as full as possible by 
filling up each time the engine is used. Condensation (water) can cause 
clogging of the fuel filters as well as possible freezing problems. In addition, 
water mixing with the sulphur in the fuel forms acid which can corrode and 
damage engine parts. 

A base fuel tank may be incorporated into the bedframe. This tank is fitted with 
a large filler cap with in-built coarse filter, and provides a minimum of eleven 
hours operation at a nominal 100% load. 

6.6.2 Fuel/Water Separator - Drain 
Drain the water and sediment from the separator daily. 
Set-mounted fuel/water separators are fitted to provide 
protection for the engine fuel injection system as water-free 
fuel supplies cannot be guaranteed. 
Turn the valve counterclockwise, four complete turns, until the 
valve drops down one inch. Drain the filter sump of water until 
clear fuel is visible. 
Push the valve up and turn the valve clockwise to close drain 
valve. 
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Caution: Do not over tighten the valve. Over tightening can damage the threads. 
 

Note: If more than 2 oz is drained, refilling of the filter is required to prevent hard starting. 
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6.7 Fluid Containment 
The bedframe fluid containment area (if applicable) must be inspected at regular intervals and any 
liquid must be drained off and disposed off in line with local health and safety regulations. (Refer 
also to Health and Safety manual 0908-0110-00). Failure to perform this action may result in 
spillage of liquids likely to contaminate the surrounding area. 

 
 
 
 

KEY  
1. Containment Area 

 
 
 
 
 

Any other fluid containment area must also be 
checked and emptied, as above. 

6.8 Hoses and Fuel Lines - Check 
 

WARNING: MOVING PARTS CAN CAUSE SEVERE PERSONAL INJURY OR DEATH. 
USE EXTREME CAUTION AROUND HOT MANIFOLDS, MOVING PARTS, 
ETC.. 

WARNING: TO PREVENT SERIOUS BURNS, AVOID CONTACT WITH HOT METAL 
PARTS SUCH AS RADIATOR, TURBOCHARGER AND EXHAUST SYSTEM. 

 
With the generator set operating, inspect the supply 
lines, return lines, filters, and fittings for leaks. Check 
any flexible sections for cuts, cracks and abrasions 
and ensure they are not rubbing against anything 
that could cause breakage. If any leaks are 
detected, shut down the generator set (if possible), 
contact your authorised distributor and have the 
leaks corrected immediately. 

6.9 Exhaust System 
 

WARNING: EXHAUST COMPONENTS BECOME VERY HOT WHEN THE GENERATOR 
SET IS IN USE AND REMAIN HOT FOR A PERIOD OF TIME AFTER THE 
GENERATOR SET HAS BEEN SHUT DOWN. THESE COMPONENTS CAN 
CAUSE SEVERE PERSONAL INJURY OR DEATH FROM CONTACT. ALLOW 
THESE COMPONENTS TO COOL COMPLETELY BEFORE PERFORMING 
ANY MAINTENANCE TASKS. 
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WARNING: INHALATION OF EXHAUST GASES CAN RESULT IN SERIOUS PERSONAL 
INJURY OR DEATH. BE SURE DEADLY EXHAUST GAS IS PIPED OUTSIDE 
AND AWAY FROM WINDOWS, DOORS OR OTHER INLETS TO BUILDINGS. 
DO NOT ALLOW TO ACCUMULATE IN HABITABLE AREAS. 

 

WARNING: MOVING PARTS CAN CAUSE SEVERE PERSONAL INJURY OR DEATH. 
USE EXTREME CAUTION AROUND HOT MANIFOLDS, MOVING PARTS, 
ETC.. 

 
With the generator set operating, inspect the exhaust system visually and audibly where possible 
checking for leaks within the system, with out removing guarding and panels.  If any leaks are 
detected, shut down the generator set, contact your authorized distributor and have the leaks 
corrected immediately. 

6.10 Generator Set Output - AC Electric System  
 

Check the following while the generator set is operating: 

• Frequency: The generator set frequency should be stable and the reading should be the 
same as the generator set nameplate rating (50Hz/1500RPM or 60Hz/1800RPM). 

• AC Voltage: At no load, the line–to–line voltage(s) should be the same as the generator set 
nameplate rating. 

• AC Ammeter: At no load, the current readings should be zero. With a load applied, each line 
current should be similar. 

• Panel Lamps: When the Operating Panel is first connected to the DC supply, the system runs 
a check by illuminating each of the indicator lamps in turn. 

 

6.11 DC Electrical System 
Check the terminals on the batteries for clean and tight 
connections. Loose or corroded connections create resistance, 
which can hinder starting. Use insulated tools when 
disconnecting battery cables. Clean and reconnect the battery 
cables if loose. Always disconnect both ends of the negative 
battery cable. Reconnect one end of the cable to the negative 
battery terminal and the other end to ground. This will ensure 
that any arcing will be away from the battery and least likely to  

                      ignite explosive battery gases. 
 

WARNING: IGNITION OF EXPLOSIVE BATTERY GASES CAN CAUSE SEVERE 
PERSONAL INJURY. DO NOT SMOKE, DO NOT USE NAKED FLAMES OR 
CAUSE SPARKS WHILE SERVICING BATTERIES. 

 
Refer to Supplementary Publication 0908-0101-00 for cleaning and safety precautions of the 
battery. 
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SECTION 7 - TROUBLESHOOTING 

7 Troubleshooting 
7.1 Introduction 

Fault code tables, together with Warning and Shutdown code tables, are provided in this section to 
assist in locating and identifying the possible causes of faults in the generator set system. 

The engine manual, and the Alternator Installation, Service and Maintenance Manual contain their 
own fault finding charts which identify the possible causes of their respective faults. 

7.2 Control Unit 
The generator set control continuously monitors engine sensors for abnormal conditions, such as 
low oil pressure and high coolant temperature. If any of these conditions occur, the control will 
illuminate a yellow Warning lamp or a red Shutdown lamp and display a message on the digital 
display. 

This section lists the Warning and Shutdown Fault Codes/Messages (Table 7–1), and suggests 
troubleshooting procedures (Table 7–2). 

Note: Displayed error codes that are not listed in Table 7–2 will require an authorised service 
representative to correct the fault. Contact an authorised service centre for assistance. 

McAuliffe St Redbank SPS SP343 Cummins Generator Set Parts

Q-Pulse Id TMS450 Active 27/11/2013 Page 155 of 458



Publication 0908-0103  Generator Set Control System  
Issue 4 – 11-2009  PowerCommand®Control 2100 
  

Page 7-2  Section 7 - Troubleshooting 

7.3 Safety Considerations 
Fault finding work, particularly in confined areas, should be carried out by two engineers working 
together. Read, understand and comply with all safety precautions listed throughout this manual, 
and the Health and Safety Manual 0908-0110-00. 

The installation of a generator set can be designed for remote starting. When troubleshooting a set 
that is shut down, make certain the generator set cannot be accidentally restarted. Refer to 
Section 6.2 – Locking the Generator Set Out of Service. 

WARNING: DURING TESTING IT MAY BE NECESSARY TO REMOVE COVERS TO 
ADJUST CONTROLS EXPOSING ‘LIVE’ TERMINALS OR COMPONENTS. 
ONLY PERSONNEL QUALIFIED TO PERFORM ELECTRICAL SERVICING 
SHOULD CARRY OUT TESTING AND/OR ADJUSTMENTS. REFIT ALL 
ACCESS COVERS AFTER ADJUSTMENTS HAVE BEEN COMPLETED. 

 

WARNING: SOME PANEL INTERNAL COMPONENTS MAY HAVE LIVE EXPOSED 
TERMINATIONS, EVEN IF THE GENERATOR SET IS NOT RUNNING. 
ISOLATE ALL EXTERNAL ELECTRICAL SUPPLIES PRIOR TO ACCESS OF 
THE CONTROL PANEL. 

 

WARNING: CONTACTING HIGH VOLTAGE COMPONENTS CAN RESULT IN SEVERE 
PERSONAL INJURY OR DEATH CAUSED BY ELECTROCUTION. KEEP THE 
OUTPUT BOX COVERS IN PLACE DURING TROUBLESHOOTING. ONLY 
PERSONNEL QUALIFIED TO PERFORM ELECTRICAL SERVICING SHOULD 
CARRY OUT TESTING AND/OR ADJUSTMENTS. 

 

WARNING: HIGH VOLTAGES ARE PRESENT WHEN THE SET IS RUNNING. DO NOT 
OPEN THE GENERATOR OUTPUT BOX WHILE THE SET IS RUNNING. 

 

WARNING: VENTILATE BATTERY AREA BEFORE WORKING ON OR NEAR 
BATTERY—WEAR GOGGLES—STOP GENERATOR SET AND 
DISCONNECT CHARGER BEFORE DISCONNECTING BATTERY CABLES—
DISCONNECT NEGATIVE (-) CABLE FIRST AND RECONNECT LAST. 

 

WARNING: IGNITION OF EXPLOSIVE BATTERY GASES CAN CAUSE SEVERE 
PERSONAL INJURY OR DEATH. ARCING AT BATTERY TERMINALS, LIGHT 
SWITCH OR OTHER EQUIPMENT, FLAME, PILOT LIGHTS AND SPARKS 
CAN IGNITE BATTERY GAS. DO NOT SMOKE, OR SWITCH TROUBLE 
LIGHT ON OR OFF NEAR BATTERY. DISCHARGE STATIC ELECTRICITY 
FROM BODY BEFORE TOUCHING BATTERIES BY FIRST TOUCHING A 
GROUNDED METAL SURFACE. 

 

WARNING: ACCIDENTAL STARTING OF THE GENERATOR SET CAN CAUSE SEVERE 
PERSONAL INJURY OR DEATH. ENSURE THAT THE GENERATOR SET 
HAS BEEN LOCKED OUT OF SERVICE (SEE SECTION 6.2) BEFORE 
INSPECTING, OR WORKING ON, THE GENERATOR SET. 

Caution: Always disconnect a battery charger from its AC source before disconnecting the 
battery leads. Failure to do so can result in voltage spikes high enough to 
damage the DC control circuits of the generator set. 
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7.4 Fault Finding 
Should a fault condition occur during operation follow the procedures in Tables 7-1 and  
7-2 to locate and correct the problem. For any symptom not listed, contact an authorised service 
centre for assistance. 

Before starting any fault finding, ensure that the following basic checks are carried out: 

• All switches and controls are in their correct positions 
• The fuel oil level is correct 
• The lubricating oil level is correct 
• The coolant level is correct 
• The radiator matrix is free from obstruction 
• The battery charge condition is satisfactory and the connections are secure 
• The generator set electrics and alternator connections are secure 
• The panel connections are secure 
• The protection circuits have been replaced 
• Blown fuses have been replaced 
• Tripped contactors or circuit breakers have been reset 

WARNING: MANY TROUBLESHOOTING PROCEDURES PRESENT HAZARDS THAT 
CAN RESULT IN SEVERE PERSONAL INJURY OR DEATH. ONLY 
QUALIFIED SERVICE PERSONNEL WITH KNOWLEDGE OF FUELS, 
ELECTRICITY AND MACHINERY HAZARDS SHOULD PERFORM SERVICE 
PROCEDURES.  
READ, UNDERSTAND AND COMPLY WITH ALL CAUTION AND WARNING 
NOTES WITHIN THIS MANUAL TOGETHER WITH THE HEALTH AND 
SAFETY MANUAL 0908-0110-00.  
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7.5 Status Indicators 

7.5.1 Running Indicator: 
This green lamp is lit whenever the generator set (local or remote) is running. 

7.5.2 Remote Start Indicator: 
This green lamp is lit whenever the control is receiving a remote run signal. 

7.5.3 Not in Auto Indicator: 
This red lamp flashes continuously when the O/Manual/Auto switch is not in the Auto position. (If in 
Auto position and the lamp is flashing, service is required). 

7.5.4 Configurable Indicators: 
Defaults for the configurable indicators shown above can be changed with the InPower service 
tool. 

7.5.5 Shutdown Status Indicator: 
This red lamp is lit whenever the control detects a shutdown condition. The generator set cannot 
be started when this lamp is on. After the condition is corrected, shutdown indicators can be reset 
by turning the O/Manual/Auto switch to the Off (O) position and pressing the Fault 
Acknowledge/Reset button. 

Configurable Indicators
Engine 
Alternator 

Adjust 
More >> 

Running 

Remote Start 

Not in Auto 

Low Oil Pres. Warning 

High Engine Temp Warning 

Low Oil Pres. Shutdown 

Overspeed Shutdown 

Fail to Start 

PowerCommand 

Shutdown 

Warning 

Fault Acknowledge/Reset 

Panel Lamp/Lamp Test 

Manual Run/Stop 

Auto Manual 
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7.5.6 Warning Status Indicator: 
This yellow lamp is lit whenever the control detects a warning condition. After the condition is 
corrected, warning indicators can be reset by pressing the Fault Acknowledge/Reset button. (It 
may not be necessary to stop the generator set). In Auto mode, warning indicators can also be 
reset by cycling the remote reset input after the condition has been corrected. 

Note: Some warnings remain active after the condition has been corrected and the control 
reset button has been pressed. This will require the generator set to be shut down, to 
reset the warning indicator. 

7.5.7 Digital Display: 
This two–line; 20–characters per line; alphanumeric display is used to view menus of the menu–
driven operating system and to show Warning and Shutdown messages. 

7.6 Line Circuit Breaker (Optional) 
The optional line circuit breaker mounts on the generator set output box. If the load exceeds the 
generator set’s current rating, the line circuit breaker will open, preventing the generator set from 
being overloaded. If the circuit breaker trips, locate the source of the overload and correct as 
necessary. Manually reset the breaker to reconnect the load to the generator set. 

7.7 Control and Diagnostics via Network or PC (Laptop) 
See your authorised Cummins Power Generation dealer regarding software, hardware and 
network requirements for control and diagnostics via a network or PC. 
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7.8 Fault Codes 
The fault codes have been divided into five categories to help you determine what corrective action 
to take for safe operation of the generator set. Use Table 7–1 to find the category (CTG) and fault 
description for all codes. Gaps in the code numbers are for codes that do not apply to this 
generator set.. 

7.8.1 Category A Fault Codes: 
Pertain to engine or alternator shutdown faults that require immediate repair by qualified service 
personnel (generator set non–operational). Control prevents the generator set from being 
restarted. 

7.8.2 Category B Fault Codes: 
Consist of faults that can affect generator set performance or cause engine, alternator, or 
connected equipment damage. Operate only when generator set is powering critical loads and 
cannot be shut down. Requires repair by qualified service personnel. 

7.8.3 Category C Fault Codes: 
Consist of faults that do not affect generator set performance but require qualified service 
personnel to repair. These codes indicate a defective harness or wiring problem. 

These codes can also indicate a defective engine sensor, leaving no engine protection. (Engine 
damage can occur without detection). 

Note: Continued operation may void generator set warranty if damage occurs that relates to 
this fault condition. 

7.8.4 Category D Fault Codes: 
Consist of faults that are repairable by site personnel. Service will be required by qualified service 
personnel if site personnel cannot resolve the problem after taking the corrective actions 
suggested in Table 7–2. 

7.8.5 Category E Fault Codes: 
Indicates non–critical operational status of generator set; external faults; or customer fault inputs. 
May require repair by qualified service personnel. 

 

WARNING: MANY TROUBLESHOOTING PROCEDURES PRESENT HAZARDS THAT 
CAN RESULT IN SEVERE PERSONAL INJURY OR DEATH. ONLY 
QUALIFIED SERVICE PERSONNEL WITH KNOWLEDGE OF FUELS, 
ELECTRICITY AND MACHINERY HAZARDS SHOULD PERFORM SERVICE 
PROCEDURES.  
READ, UNDERSTAND AND COMPLY WITH ALL CAUTION AND WARNING 
NOTES WITHIN THIS MANUAL TOGETHER WITH THE HEALTH AND 
SAFETY MANUAL 0908-0110-00. 
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Table 7-1 Warning and Shutdown Fault Codes  

CTG CODE LAMP DISPLAYED MESSAGE 
A 121 Shtdn Speed Signal Lost 
C 135 Wrng Oil Pressure Sensor H 
C 141 Wrng Oil Pressure Sensor L 
D 143 Wrng Pre-Low Oil Pres 
C 144 Wrng Coolant Sensor High 
C 145 Wrng Coolant Sensor Low 
D 146 Wrng Pre-High Coolant Temp 
D 151 Shtdn High Coolant Temp 
D 197 Wrng Low Coolant Level 
C 212 Wrng Oil Temp Sensor H 
C 213 Wrng Oil Temp Sensor L 
A 234 Shtdn Overspeed 
D 235 Shtdn Low Coolant Level 
D 359 Shtdn Fail to Start 
D 415 Shtdn Low Oil Pressure 
D 421 Wrng Oil Temp 
D 441 Wrng Low Bat Voltage 
D 442 Wrng High Bat Voltage 
E 1122 None Rated/Idle Trans 
A *1123 Shtdn Shutdown after Battle 

Short 
E 1124 Wrng Delayed Shutdown 
E 1131 Wrng Battle Sh Active 
E *1311 Shtdn/ 

Wrng/ 
None 

Customer Input #1 

E 1312 Shtdn/ 
Wrng/ 
None 

Customer Input #2 

E 1313- 
1316 

Shtdn/ 
Wrng/ 
None 

Network Fault 1 thru 4 

E 1317 Shtdn/ 
Wrng/ 
None 

Customer Input #3 

E 1318 Shtdn/ 
Wrng/ 
None 

Customer Input #4 

A 1334 Shtdn Crit Scaler Out Of Range 
B 1335 Wrng Noncrit Scaler Out Of Range 

E 1337 None No Message 
C *1416 Wrng Fail to Shutdown 
D 1417 Wrng Powr Down Error 

* Refer to Battle Short Mode description in Section 4 

    
CTG CODE LAMP DISPLAYED MESSAGE 

D 1433 Shtdn Emergency Stop 
D 1434 Shtdn Remote E-Stop 
D 1435 Wrng Low Coolant Temp 
D 1438 Shtdn Fail to Crank 
D 1442 Wrng Weak Battery 
D 1443 Shtdn Battery Failed 
B 1444 Wrng KW Overload 
A 1445 Shtdn Short Circuit 
A 1446 Shtdn High AC Voltage 
A 1447 Shtdn Low AC Voltage 
A 1448 Shtdn Under Frequency 
A 1449 Wrng Over Frequency 
A 1452 Wrng Gen CB Not Close 
A 1453 Wrng Gen CB Not Open 
A 1459 Shtdn Reverse Power 
A 1461 Shtdn Loss of Field 
C 1466 Wrng Modem Failure 
C 1468 Wrng Network Error 
A 1469 Shtdn Speed/Hz Match 
B 1471 Wrng Over Current 
A 1472 Shtdn Over Current 
E 2323-

2326 
Shtdn/ 
Wrng/ 
None 

Network Fault 5 thru 8 

B 2327 Wrng PTC Fault 
E 2329 Wrng Low S1 Frequency 
E 2331 Wrng Low S1 Voltage 
A 2335 Shtdn Excitation Fault 
A 2336 Shtdn Memory Error 
C 2337 Wrng Pwr Tran Disabled 
C 2338 Wrng Pwr Tran Failure 
E 2339 Wrng Pwr Down Enabled 
B 2341 Wrng High Control Temp 
E 2342 Wrng Too Long In Idle (10 min.) 
E 2358 Wrng High S1 Voltage 
E 2396 Wrng S1 CB Not Closed 
E 2397 Wrng S1 CB Not Open 
C 2966 Wrng PTC Timeout 
C 2967 Wrng Governor Fault 
C 2968 Wrng AVR Fault 
C 2969 Wrng LON Failure 
A 2972 Shtdn Field Overload 
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Table 7-2 Troubleshooting Procedures for Fault Codes 

FAULT CODE CORRECTIVE ACTION 
CODE: 143 
LAMP: Warning 
MESSAGE: 
PRE-LOW OIL PRESSURE 

Indicates engine oil pressure has dropped below the warning trip 
point. If generator set is powering critical loads and cannot be 
shut down, wait until next shutdown period and then follow 415 
Low Oil Pressure procedure. 

CODE: 146 
LAMP: Warning 
MESSAGE: 
PRE-HIGH COOLANT TEMP 

Indicates engine has begun to overheat and water jacket coolant 
temperature has risen to an unacceptable level. Increase in load 
or higher ambient temperature may cause High Coolant 
Shutdown (151). If generator set is powering non–critical and 
critical loads and cannot be shut down, proceed as follows: 
a) Reduce load if possible by turning off non-critical loads. 
b) Check air inlets and outlets and remove any obstructions to 

airflow. 
If engine can be stopped, follow 151 High Coolant Temp 
procedure. 

CODE: 151 
LAMP: Shutdown 
MESSAGE: 
HIGH COOLANT TEMP 

Indicates engine has overheated (water jacket coolant 
temperature has risen above the shutdown trip point or the 
coolant level is low). Allow engine to cool down completely 
before proceeding with the following checks: 
a) Check water jacket coolant level and replenish if low. Look 

for possible coolant leakage points and repair if necessary. 
b) Check for obstructions to cooling airflow and correct as 

necessary. 
c) Check fan belt and replace, repair, or adjust if necessary. 
d) Check blower fan and circulation pumps on remote radiator 

installations. 
e) Reset control and restart after locating and correcting 

problem. 
CODE: 197 
LAMP: Warning (optional) 
MESSAGE: 
LOW COOLANT LEVEL 

Indicates engine water jacket coolant level has fallen below the 
warning alarm trip point. If generator set is powering critical 
loads and cannot be shut down, wait until next shutdown period, 
then follow 235 Low Coolant Level procedure. If engine can be 
stopped, follow 235 procedure. 

CODE: 235 
LAMP: Shutdown (optional) 
MESSAGE: 
LOW COOLANT LEVEL 

Indicates engine water jacket coolant level has fallen below the 
shutdown alarm trip point. Allow engine to cool down completely 
before proceeding. 
a) Check water jacket coolant level and replenish if low. Look 

for possible coolant leakage points and repair if necessary. 
b) Reset control and restart after locating and correcting 

problem. 
CODE: 359 
LAMP: Shutdown 
MESSAGE: 
FAIL TO START 

Indicates a possible fuel system problem. (Engine cranks but 
fails to start). 
a) Check for empty fuel tank, fuel leaks or blocked fuel lines, 

and correct as necessary. 
b) Check for dirty fuel filter, replace if necessary. 
c) Check for dirty or blocked air filter and replace if necessary. 
d) Reset the control and restart after correcting problem. 

CODE: 415 
LAMP: Shutdown 
MESSAGE: 
LOW OIL PRESSURE 

Indicates engine oil pressure has dropped below the shutdown 
trip point. 
a) Check oil level, lines and filters. If oil system is OK but oil 

level is low, replenish. 
b) Reset control and restart. 
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FAULT CODE CORRECTIVE ACTION 
CODE: 421 
LAMP: Warning (optional) 
MESSAGE: 
OIL TEMP 

Indicates engine has begun to overheat (oil temperature has 
risen to an unacceptable level). If generator set is powering non-
critical and critical loads and cannot be shut down, proceed as 
follows: 
a) Reduce load if possible by turning off non-critical loads. 
b) Check air inlets and outlets and remove any obstructions to 

airflow. 
c) If engine can be stopped, follow 151 HIGH COOLANT 

TEMP procedure, and also check engine oil level. 
CODE: 441 
LAMP: Warning 
MESSAGE: 
LOW BAT VOLTAGE 

Indicates battery voltage supply to the control is approaching a 
low level at which unpredictable operation will occur. 
a) Discharged or defective battery. Check the battery charger 

fuse. Recharge or replace the battery. 
b) Poor battery cable connections. Clean the battery cable 

terminals and tighten all connections. 
c) Check battery charge float level if applicable (raise float 

level). 
CODE: 442 
LAMP: Warning 
MESSAGE: 
HIGH BAT VOLTAGE 

Indicates battery voltage supply to the control is approaching a 
high level at which damage to the control can occur. 
a) Check float level on battery charger if applicable (lower float 

level). 
CODE: 1311, 1312, 1317, 1318 
LAMP: Shutdown/Warning or none for 
status message. 
MESSAGE: 
CUSTOMER INPUT #1 - #4 

When any one of these customer defined inputs is detected by 
the control, the corresponding fault message is displayed. The 
nature of the fault is an optional customer selection. Example 
inputs: Low Fuel Day Tank; Water in fuel; Low Starting Hydraulic 
Pressure; Low Starting Air Pressure etc. These fault functions 
can be programmed (using service tool), to initiate a shutdown 
or warning as indicated by the Warning or Shutdown lamp, as 
follows: 
a) Enable/disable input (Default: enable). 
b) Status, Warning or Shutdown 

(Default: #1-None, #2 thru #4-Warning). 
c) Active closed or open (Default: closed [ground]). 
d) Change display name using up to 19 characters 

(Default:#1-Customer Fault 1, #2-Ground Fault, #3=Low 
Fuel, .#4-Rupture Basin Fault). 

Note: Customer fault messages are editable. The message 
displayed for the code shown (1311 through 1318) is 
determined by the customer. 

CODE: 1417 
LAMP: Warning 
MESSAGE: 
POWER DOWN ERROR 

Indicates that the controller cannot power down due to some 
unknown condition. Possible drain on battery. Contact an 
authorised service centre for service. 
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FAULT CODE CORRECTIVE ACTION 
CODE: 1433 
LAMP: Shutdown 
MESSAGE: 
EMERGENCY STOP 

Indicates local Emergency Stop. Emergency Stop shutdown 
status can be reset only at the local control panel.
To reset the local/remote Emergency Stop button: 
a) Pull the button out (or twist and pull button). 
b) Turn the Off/Manual/Auto switch to Off (O). 
c) Press the front panel Fault Acknowledge/Reset button. 
d) Select Manual or Auto, as required. 

CODE: 1434 
LAMP: Shutdown 
MESSAGE: 
REMOTE E-STOP 

Indicates remote Emergency Stop. See code 1433 to reset. 

CODE: 1435 
LAMP: Warning 
MESSAGE: 
LOW COOLANT TEMP 

Indicates engine coolant heater is not operating or is not 
circulating coolant. Set is in standby mode but is not operating. 
Warning occurs when engine water jacket coolant temperature 
is 70°F (21°C) or lower. 
NOTE: In applications where the ambient temperature falls 
below 40°F (4°C), Low Coolant Temp may be indicated even 
though the coolant heaters are operating. 
Check for the following conditions: 
a) Coolant heater not connected to power supply. Check for 

blown fuse or disconnected heater cable and correct as 
required. 

b) Check for low water jacket coolant level and replenish if 
required. Look for possible coolant leakage points and 
repair as necessary. 

CODE: 1438 
LAMP: Shutdown 
MESSAGE: 
FAIL TO CRANK 

Indicates possible fault with control, speed sensing or starting 
system. See code 441 LOW BAT VOLTAGE for corrective 
action. 

CODE: 1442 
LAMP: Warning 
MESSAGE: 
WEAK BATTERY  

Indicates that during cranking, the battery voltage is at or below 
the weak battery warning trip point for a time greater than or 
equal to the weak battery set time. See code 441 LOW BAT 
VOLTAGE for corrective action. 

CODE: 1443 
LAMP: Shutdown 
MESSAGE: 
BATTERY FAILED 

Dead battery – engine will not start. See code 441 LOW BAT 
VOLTAGE for corrective action. 

CODE: 2342 
LAMP: Warning 
message: 
TOO LONG IN IDLE 

Indicates that the generator set has been in Idle mode too long 
(ten minutes maximum). 
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Recommended Spares List
 0900_1066_00

0900_1066_00 issue 01 15/02/06

Part number Description 250hrs 500hrs 1,000hrs 3,000hrs 6,000hrs
AF26173 Air filter (nd) 1 2 4 12 24
AF4553 Air filter primary (hd) 1 2 4 12 24
AF4554 Air filter secondary (hd) 1 2 4 12 24
LF9009 Lub Oil Filter 1 2 4 12 24
FS1212 Fuel Filter 2 4 8 24 48
WF2076 Corrosion Resistor 1 2 4 12 24
3020183 Front Crank Seal 1 1 1
3006737 Rear Crank Seal 1 1 1
3411335 Thermostat 1 1 2
186780 Seal Thermostat 2 3 6
3067459 Valve Cover Gasket 1 1 2 12 24
178386 Alternator Belt 1 2 4
187160 Fan Belt 1 2 4
217638 Water Pump Belt 1 1 2
3545669 Turbo Repair Kit 1 1
3801712 Water Pump Repair Kit (major) 1 1
3055069 Oil Drain Plug 1 2 3
67946 Oil Drain Washer 1 2 3
4024946 Set Upper Engine Gasket 1 2
3801235 Set Lower Engine Gasket 1 2
3801260 Set Main Bearing (std) 1 1
214950 Bearing Con Rods (std) 12 24
3412285 Core Cooler 1 1
3047973 Injector 2 6
3801826 Kit Liner 2 6
3801819 Kit Engine Piston 2 6
3803471 Set Piston Ring 2 6
3803512 Valve Intake 2 6
3803512 Valve Exhaust 2 6
3006456 Guide Valve Stem 12 24
211999 Valve Spring 12 24
170296 Guide Valve Spring 12 24
3042745 Retainer Valve Spring 12 12
200354 Insert Valve (intake) 6 12
3017759 Insert Valve (exhaust) 6 12
127554 Collet Valve 32 64 128
3014404 Nozzle Piston Cooling 1 2
3801106 Bushing Camshaft 1 1
3046420 Push Rod (valve) 3 6
3046430 Push Rod (injector) 2 4

Initial IssueC350 D5  (NT855G6  with PCC2100)
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Recommended Spares List
 0900_1066_00

0900_1066_00 issue 01 15/02/06

Part number Description 250hrs 500hrs 1,000hrs 3,000hrs 6,000hrs

Initial IssueC350 D5  (NT855G6  with PCC2100)

0249-0797 Diode kit 1
0300-5467 Module, Digital Display 1
0300-5180 PCB, Bargraph 1
0300-5383 PCB, LED 1
0322-0491 Lamp, LED white 3
0322-0488 Lens, LED 3
0327-1379-02 PCB, Base (replacing  0300-5381) 1
0319-5010 Door assy (With Bargraph) 1
0319-5011 Door assy (Without Bargraph) 1
0327-1275 PCB, NCM ( network card ) if fitted 1
0308-0999 Switch, Emergency Stop 1
0308-1085 Switch, Selector 1
0150-2201      Speed Sensor -Mag             1
0193-0444      Sender - Oil Pressure         1
0193-0529-01   Sensor - Temperature          1
0321-0321-01 Fuse 2 amp 1
0321-0321-04 Fuse 5 amp 1
0321-0321-06 Fuse 10 amp 1

Controller parts listed as item to be stocked by distributor if this genset is in territory
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1 Important Safety Instructions
SAVE THESE INSTRUCTIONS - This manual contains important instructions that should be
followed during installation and maintenance of the generator set and batteries.

Safe and efficient operation can be achieved only if the equipment is properly operated
and maintained. Many accidents are caused by failure to follow fundamental rules and
precautions.

1.1 Warning, Caution and Note Styles Used In This
Manual
The following safety styles and symbols found throughout this manual indicate potentially
hazardous conditions to the operator, service personnel or the equipment.

DANGER: Warns of a hazard that will result in severe personal injury or death.
WARNING: Warns of a hazard that may result in severe personal injury or death.

CAUTION: Warns of a hazard or an unsafe practice that can result in product or property
damage.

NOTE: A short piece of text giving information that augments the current text.

1.2 General Information
This manual should form part of the documentation package supplied by Cummins Power
Generation with specific generator sets. In the event that this manual has been supplied in
isolation please contact your authorized distributor.

NOTE: It is in the Operator’s interest to read and understand all Warnings and
Cautions contained within the documentation relevant to the generator set,
its operation and daily maintenance.

1.2.1 General Safety Precautions
· Coolants under pressure have a higher boiling point than water. DO NOT open a radiator

or heat exchanger pressure cap while the engine is running. Allow the generator set to
cool and bleed the system pressure first. To prevent severe scalding, let the engine cool
down before removing the coolant pressure cap. Turn the cap slowly, and do not open it
fully until the pressure has been relieved.

· Benzene and lead, found in some fuels, have been identified by some state and federal
agencies as causing cancer or reproductive toxicity. When checking, draining or adding
gasoline (if applicable to your product), take care not to ingest, breathe the fumes, or
contact gasoline.

· Used engine oils have been identified by some state or federal agencies as causing cancer
or reproductive toxicity. When checking or changing engine oil, take care not to ingest,
breathe the fumes, or contact used oil.
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· Keep multi-class ABC fire extinguishers handy. Class A fires involve ordinary combustible
materials such as wood and cloth; Class B fires involve combustible and flammable liquid
fuels and gaseous fuels; Class C fires involve live electrical equipment. (ref. NFPA No. 10).

· Make sure that rags are not left on or near the engine.

· Make sure generator set is mounted in a manner to prevent combustible materials from
accumulating under the unit.

· Remove all unnecessary grease and oil from the unit. Accumulated grease and oil can
cause overheating and engine damage which present a potential fire hazard.

· Keep the generator set and the surrounding area clean and free from obstructions.
Remove any debris from the set and keep the floor clean and dry.

· Do not work on this equipment when mentally or physically fatigued, or after consuming
any alcohol or drug that makes the operation of equipment unsafe.

· Substances in exhaust gases have been identified by some state or federal agencies as
causing cancer or reproductive toxicity. Take care not to breath, ingest, or come into
contact with exhaust gases.

· Do not store any flammable liquids, such as fuel, cleaners, oil, etc., near the generator set.
A fire or explosion could result.

· Wear hearing protection when going near an operating generator set.

· To prevent serious burns, avoid contact with hot metal parts such as the radiator, the turbo
charger, and the exhaust system.

1.3 Generator Set Safety Code
Before operating the generator set, read the manuals and become familiar with them and the
equipment. Safe and efficient operation can be achieved only if the equipment is properly
operated and maintained. Many accidents are caused by failure to follow fundamental rules
and precautions.

WARNING: Improper operation and maintenance can lead to severe personal injury or
loss of life and property by fire, electrocution, mechanical breakdown, or
exhaust gas asphyxiation. Read and follow all Safety Precautions, Warnings
and Cautions throughout this manual and the documentation supplied with
your generator set.

WARNING: Lifting and repositioning of the generator set must only be carried out using
suitable lifting equipment, shackles, and spreader bars, in accordance with
local guidelines and legislation, by suitably trained and experienced
personnel. Incorrect lifting can result in severe personal injury, death and/or
equipment damage. For more information, contact your authorized
distributor.

1.3.1 Moving Parts Can Cause Severe Personal Injury Or Death
· Keep your hands, clothing, and jewelry away from moving parts.

· Before starting work on the generator set, disconnect the battery charger from its AC
source, then disconnect the starting batteries, negative (–) cable first. This will prevent
accidental starting.
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· Make sure that fasteners on the generator set are secure. Tighten supports and clamps;
keep guards in position over fans, drive belts, etc.

· Do not wear loose clothing or jewelry in the vicinity of moving parts or while working on
electrical equipment. Loose clothing and jewelry can become caught in moving parts.

· If any adjustments must be made while the unit is running, use extreme caution around hot
manifolds, moving parts, etc.

1.3.2 Positioning of Generator Set
The area for positioning the set should be adequate and level and the area immediately around
the set must be free of any flammable material.

CAUTION: On an enclosed generator set, the canopy doors must be locked before
re-positioning and they must remain locked during transportation and sitting.

1.4 Electrical Shock Can Cause Severe Personal Injury
Or Death

· Remove electric power before removing protective shields or touching electrical
equipment. Use rubber insulative mats placed on dry wood platforms over floors that are
metal or concrete when around electrical equipment. Do not wear damp clothing
(particularly wet shoes) or allow skin surface to be damp when handling electrical
equipment. Do not wear jewelry. Jewelry can short out electrical contacts and cause shock
or burning.

· Use extreme caution when working on electrical components. High voltages can cause
injury or death. DO NOT tamper with interlocks.

· Follow all applicable state and local electrical codes. Have all electrical installations
performed by a qualified licensed electrician. Tag and lock open switches to avoid
accidental closure.

· DO NOT CONNECT GENERATOR SET DIRECTLY TO ANY BUILDING ELECTRICAL
SYSTEM. Hazardous voltages can flow from the generator set into the utility line. This
creates a potential for electrocution or property damage. Connect only through an
approved isolation switch or an approved paralleling device.

1.4.1 AC Supply and Isolation
It is the sole responsibility of the customer to provide the AC power supply and the means to
isolate the AC input to the terminal box. Refer to the wiring diagram supplied with the generator
set.

NOTE: A separate disconnecting device is required by BS EN 12601:2001 and local
electrical code.

NOTE: The AC supply must have the correct over current and earth fault protection
according to local electrical codes and regulations. This equipment must be
earthed (grounded).

The disconnecting device is not provided as part of the generator set, and Cummins Power
Generation accepts no responsibility for providing the means of isolation.
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1.4.2 Medium Voltage Equipment (601 V to 15 kV)
· Medium voltage acts differently than low voltage. Special equipment and training is

required to work on or around medium voltage equipment. Operation and maintenance
must be done only by persons trained and experienced to work on such devices. Improper
use or procedures will result in severe personal injury or death.

· Do not work on energized equipment. Unauthorized personnel must not be permitted near
energized equipment. Due to the nature of medium voltage electrical equipment, induced
voltage remains even after the equipment is disconnected from the power source. Plan the
time for maintenance with authorized personnel so that the equipment can be de-energized
and safely grounded.

1.5 Fuel And Fumes Are Flammable
Fire, explosion, and personal injury or death can result from improper practices.

· DO NOT fill fuel tanks while the engine is running, unless the tanks are outside the engine
compartment. Fuel contact with hot engine or exhaust is a potential fire hazard.

· DO NOT permit any flame, cigarette, pilot light, spark, arcing equipment, or other ignition
source near the generator set or fuel tank.

· Fuel lines must be adequately secured and free of leaks. Fuel connection at the engine
should be made with an approved flexible line. Do not use copper piping on flexible lines
as copper will become brittle if continuously vibrated or repeatedly bent.

· Be sure all fuel supplies have a positive shutoff valve.

· Be sure the battery area has been well-ventilated prior to servicing near it. Lead-acid
batteries emit a highly explosive hydrogen gas that can be ignited by arcing, sparking,
smoking, etc.

1.5.1 Spillage
Any spillage that occurs during fueling or during oil top-off or oil change must be cleaned up
before starting the generator set.

1.5.2 Fluid Containment
If fluid containment is incorporated into the bedframe, it must be inspected at regular intervals.
Any liquid present should be drained out and disposed of in line with local health and safety
regulations. Failure to perform this action may result in spillage of liquids which could
contaminate the surrounding area.

Any other fluid containment area must also be checked and emptied, as described above.

NOTE: Where spillage containment is not part of a Cummins supply, it is the
responsibility of the installer to provide the necessary containment to
prevent contamination of the environment, especially water courses/sources.
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1.5.3 Do Not Operate in Flammable and Explosive Environments
Flammable vapor can cause an engine to overspeed and become difficult to stop, resulting in
possible fire, explosion, severe personal injury and death. Do not operate a generator set where
a flammable vapor environment can be created by fuel spill, leak, etc., unless the generator set
is equipped with an automatic safety device to block the air intake and stop the engine. The
owners and operators of the generator set are solely responsible for operating the generator set
safely. Contact your authorized Cummins Power Generation distributor for more information.

1.6 Exhaust Gases Are Deadly
· Provide an adequate exhaust system to properly expel discharged gases away from

enclosed or sheltered areas and areas where individuals are likely to congregate. Visually
and audibly inspect the exhaust daily for leaks per the maintenance schedule. Make sure
that exhaust manifolds are secured and not warped. Do not use exhaust gases to heat a
compartment.

· Be sure the unit is well ventilated.

WARNING: Engine exhaust and some of its constituents are known to the state of
California to cause cancer, birth defects, and other reproductive harm.

1.6.1 Exhaust Precautions
WARNING: Exhaust pipes and charge air pipes are very hot and they can cause severe

personal injury or death from direct contact or from fire hazard.

WARNING: Hot exhaust gas can cause burns resulting in severe personal injury.

The exhaust outlet may be sited at the top or bottom of the generator set. Make sure that the
exhaust outlet is not obstructed. Personnel using this equipment must be made aware of the
exhaust position. Position the exhaust away from flammable materials - in the case of exhaust
outlets at the bottom, make sure that vegetation is removed from the vicinity of the exhaust.

WARNING: Inhalation of exhaust gases can result in serious personal injury or death. Be
sure deadly exhaust gas is piped outside and away from windows, doors, or
other inlets to buildings. Do not allow to accumulate in habitable areas.

WARNING: Contaminated insulation is a fire risk which can result in severe personal
injury.

The exhaust pipes may have some insulating covers fitted. If these covers become
contaminated by fuel or oil, they must be replaced before the generator set is run.

To minimize the risk of fire, make sure the following steps are observed:

· Make sure that the engine is allowed to cool thoroughly before topping off the oil or
draining the fuel filters.

· Clean the exhaust pipe thoroughly.
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2 Introduction

2.1 About This Manual
Read Chapter 1 on page 1 and carefully observe all instructions and precautions in this
manual. Keep this manual with the other generator set and/or controller manuals.

You should have a basic understanding of generator sets and power generation before you read
this manual.

This is the service manual for the PCC 2100. It is not the service manual for the generator set
("genset") or any accessories.

2.2 System Overview
The PCC is a microprocessor-based control for Cummins Power Generation generator sets. All
generator set control functions are contained in one circuit board (base board). The base board
provides fuel control, main alternator voltage output regulation and complete generator set
control and monitoring.

The operating software provides control of the generator set and its performance characteristics,
and displays performance information on a digital display panel. It accepts menu-driven control
and setup input from the push button switches on the front panel.

2.3 Test Equipment
To perform the test procedures in this manual, the following test equipment must be available.

· True RMS meter for accurate measurement of small AC and DC voltages. Fluke models
87 or 8060A are good choices.

· Grounding wrist strap to prevent circuit board damage due to electrostatic discharge
(ESD).

· Battery Hydrometer

· Jumper Leads

· Tachometer or Frequency Meter

· Wheatstone Bridge or Digital Ohmmeter

· Variac

· Load Test Panel

· Megger or Insulation Resistance Meter

· InPowerTM Service Tool (PC based generator set service tool)

· PCC 2100 Interface Kit (Used with InPower service tool)
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2.4 How to Obtain Service
When the generator set requires servicing, contact your nearest Cummins Power Generation
distributor. To locate your local Cummins Power Generation distributor, refer to
www.cumminspower.com and select Distributor Locator. When contacting your distributor,
always supply the complete Model, Specification, and Serial Number as shown on the
nameplate.

2.4.1 Locating Your Distributor
In North America

Telephone 1-800-888-6626 (this is an automated service for touch-tone phones only) to contact
the nearest Cummins Onan distributor in the United States or Canada. By selecting Option 1
(press 1), you will be automatically connected to the distributor nearest you.

If you are unable to contact a distributor using the automated service, consult the Yellow Pages.
Typically, our distributors are listed under:

GENERATORS – ELECTRIC or

ENGINES – GASOLINE OR DIESEL

If you have difficulty arranging service or resolving an issue, please contact the Service
Manager at the nearest Cummins Onan distributor for assistance.

When contacting your distributor, always supply the complete Model, Specification, and Serial
Number as shown on the generator set nameplate.

Outside North America

If you are outside North America, telephone Cummins Onan at 1-763-574-5000 from 7:30 am to
4:00 pm, Central Standard Time, Monday through Friday, or fax 1-763-528-7229.

2.5 Schedule of Abbreviations
This list is not exhaustive. For example, it does not identify units of measure or acronyms that
appear only in parameters, event/fault names, or part/accessory names.

AmpSentry and InPower are trademarks of Cummins Inc. PowerCommand is a registered
trademark of Cummins Inc.

ACRONYM DESCRIPTION ACRONYM DESCRIPTION

AC Alternating Current LED Light-emitting Diode

AMP AMP, Inc., part of Tyco Electronics Mil Std Military Standard

ASTM American Society for Testing and MMHG Millimeters of Mercury
Materials (ASTM International)

ATS Automatic Transfer Switch NC Not Connected

AVR Automatic Voltage Regulator NC Normally Closed

AWG American Wire Gauge NFPA National Fire Protection Agency

CAN Controlled Area Network NO Normally Open

CB Circuit Breaker NWF Network Failure

CE Conformité Européenne OEM Original Equipment Manufacturer
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ACRONYM DESCRIPTION ACRONYM DESCRIPTION

CFM Cubic Feet per Minute OOR Out of Range

CGT Cummins Generator Technologies OORH / ORH Out of Range High

CMM Cubic Meters per Minute OORL / ORL Out of Range Low

CT Current Transformer PSI Pounds per square inch

DC Direct Current PB Push Button

ECM Engine Control Module PC Personal Computer

ECS Engine Control System PCC PowerCommand® Control

EMI Electromagnetic interference PGI Power Generation Interface

EN European Standard PGN Parameter Group Number

EPS Engine Protection System PI Proportional/Integral

E-Stop Emergency Stop PID Proportional/Integral/Derivative

FAE Full Authority Electronic PLC Programmable Logic Controller

FMI Failure Mode Identifier PMG Permanent Magnet Generator

FSO Fuel Shutoff PT Potential Transformer

Genset Generator Set PTC Power Transfer Control

GCP Generator Control Panel PWM Pulse-width Modulation

GND Ground RFI Radio Frequency Interference

HMI Human-machine Interface RH Relative Humidity

IC Integrated Circuit RMS Root Mean Square

INHG Inches of Mercury RTU Remote Terminal Unit

ISO International Organization for SAE Society of Automotive Engineers
Standardization

kPA kilo-Pascal SPN Suspect Parameter Number

LBNG Lean-burn Natural Gas SW_B+ Switched B+

LCD Liquid Crystal Display UL Underwriters Laboratories

LCL Low Coolant Level

LCT Low Coolant Temperature
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3 Circuit Boards
WARNING: HAZARDOUS VOLTAGE. Touching uninsulated parts inside the control panel

box can result in severe personal injury or death. Measurements and
adjustments must be done with care to avoid touching hazardous voltage
parts.

WARNING: To avoid personal injury or harm, stand on a dry wooden platform or rubber
insulating mat, make sure your clothing and shoes are dry, remove jewelry
and use tools with insulated handles.

This section describes the function of the PowerCommand® 2100 Control (PCC) base circuit
board that is contained in the control panel box.

CAUTION: Electrostatic discharge will damage circuit boards. Always wear a grounding wrist
strap when touching or handling circuit boards.
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3.1 Circuit Board Locations

NO DESCRIPTION NO DESCRIPTION

1 Indicator Board 8 TB1 (1-22)

2 Emergency Stop Button 9 TB2 (1-6)

3 Display Board 10 Chassis Ground Screw

4 Control Alive Indicator 11 Bargraph Board (Optional)

5 Base Board 12 Front Control Panel Assembly (Membrane Buttons)

6 Relays 13 O/Manual/Auto Switch (S12)

7 AUX Relays (Optional)

FIGURE 1. CIRCUIT BOARD LOCATIONS
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3.2 Block Diagram

FIGURE 2. BLOCK DIAGRAM (NON-FAE)
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FIGURE 3. BLOCK DIAGRAM (ECM)
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9-2010 3. Circuit Boards

3.3 Base Board
The base circuit board contains all of the electronic circuitry required to operate the generator
set. The Base board provides fuel control and engine speed governing, main alternator voltage
output regulation, and complete generator set control and monitoring.

FIGURE 4. BASE BOARD

3.4 Connector J1
J1 connects to the Emergency Stop switch (S13) and the O/Manual/Auto control panel switch
(S12).

TABLE 1. WIRE TABULATION

SIGNAL FROM TO

GND S12-4 J1-8

OFF (O) S12-1 J1-7

MANUAL S12-3 J1-6

AUTO S12-5 J1-5
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ESTOP-NC1 S13-1 J1-2

ESTOP-NC2 S13-2 J1-1

ESTOP-NO1 S13-3 J1-3

ESTOP-NO2 S13-4 J1-4

FIGURE 5. CONNECTOR J1 (CONTROL HARNESS)

3.5 Connector J2
J2 connects to LED (indicator) board and bargraph board of front control panel assembly.
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FIGURE 6. J2 LED/BARGRAPH CONNECTOR

TABLE 2. CONNECTOR J2

PIN SIGNAL

1 MOSI

2, 4, 6, 16 GND

3 SCK

5 SEL_A

7 SEL_B

10, 14, 15 VCC

9 SEL_C

11 SEL_D

13 BAR_ENABLE

3.6 Connector J3
J3 connects to membrane buttons of front control panel assembly.

FIGURE 7. J3 MEMBRANE CONNECTOR

TABLE 3. CONNECTOR J3

PIN SIGNAL
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1 HOME MENU <<

2 PREVIOUS MENU <

3 UPPER LEFT

4 LOWER LEFT

5 UPPER RIGHT

6 LOWER RIGHT

7 FAULT ACK/RESET

8 PANEL LAMP

9 MANUAL RUN/STOP

10 COMMON (GND)

3.7 Connector J4
J4 connects to display menu of front control panel assembly.

FIGURE 8. J4 DISPLAY MENU CONNECTOR

TABLE 4. CONNECTOR J4

PIN SIGNAL

1 GND

2 VCC

3 N.U.

4 RS

5 R/W

6 ENABLE DISPLAY

7 D[0]

8 D[1]

9 D[2]

10 D[3]

11 D[4]

12 D[5]
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13 D[6]

14 D[7]

3.8 Connector J7
In hydromechanical applications, J7 connects to the engine sensors, battery, starter, governor
actuator and magnetic pickup. In ECM applications, J7 connects to the generator CT's, engine
battery, K4 (starter) and K10 (fuel) pilot relays.

FIGURE 9. J7 ENGINE HARNESS CONNECTOR

TABLE 5. CONNECTOR J7 (NON-FAE)

PIN SIGNAL

5, 6, 7, 8 GND

1, 2, 3, 4 B+ IN

9 GEN SW B+
10 FUEL SOL -

11 CT1
12 CT1-COM

13 OIL PRESS OUT
17 OIL PRESS COM
21 OIL PRESS 5V

15 CT2
16 CT2-COM

18 ALT FLASHOUT

19 CT3
20 CT3-COM
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23 GEN SW B+
27 START SOL B-

24 ACTUATOR +
36 GND
14 ACTUATOR SIG

25 MAG PICKUP+
29 MAG PICKUP-
33 GND

30 COOLANT SNDER
34 COOLANT SNDER COM

31 COOL LVL B+
32 COOL LVL RTN
35 COOL LVL GND

TABLE 6. CONNECTOR J7 (ECM)

PIN SIGNAL

5, 6, 7, 8 GND

1, 2, 3, 4 B+ IN

9 GEN SW B+
10 K12 RELAY

11 CT1
12 CT1-COM

15 CT2
16 CT2-COM

18 ALT FLASHOUT

19 CT3
20 CT3-COM

23 GEN SW B+
27 START SOL B-

3.9 Connector J8
J8 connects directly to the generator to monitor and control AC output of the genset.
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FIGURE 10. J8 AC GENERATOR CONNECTOR

TABLE 7. CONNECTOR J8

PIN SIGNAL COMMENTS

4 U1 (T1) Used for alternator
voltage sensing and12 V2 (T2)
power factor angle20 W3 (T3) sensing

7 N (T4)

13 FIELD + Excitation drive output
5 FIELD -

21 AC2 (PMG2) Used for excitation
power (Shunt22 AC3 PMG3)
connection - pins 2123 AC4 (PMG4) & 22 only)

TABLE 8. BASE BOARD FUSES

REFERENCE RATING FUNCTION
DESIGNATION

F1 10A Customer B+ (to TB1 customer terminal block)

F2 5A Customer switched B+ (to TB1 customer terminal block)

F3 2A Customer switched B+ (to T26 engine terminal block)

F4 5A Base board power supply fuse

F5 2A B+ supply to Power Transfer Control (PTC) module (optional) (PCB P/N 300-5381)

RS1 (Fuse/Auto 0.9A B+ supply to Power Transfer Control (PTC) module (optional) (PCB P/N 327-1379)
Reset)
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3.10 Connector J10
In hydromechanical applications, J10 is not used. In ECM applications, J10 is the SAE J1939
CAN datalink connector. J10 connects to the engine control module (ECM) and the keyswitch
relay.

FIGURE 11. J10 ECM CONNECTOR

TABLE 9. CONNECTOR J10

PIN SIGNAL

1 CAN +
2 CAN -

3 Shield GND

4 Keyswitch Relay +
5 Keyswitch Relay -

3.11 TB1 Customer Connections
Customer monitor/control connections are attached to terminal board TB1. Optional equipment
such as sensing devices used to monitor genset operation, remote start/stop switches and etc.
are attached to this terminal. Refer to Customer Connections diagram in Appendix A for TB1
connections.
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4 Control System - PCC 2100

4.1 Control System Description
This manual covers the PowerCommand® Control 2100 (PCC2100) control module for single
generator sets. All indicators, control switches/buttons and digital display are located on the face
of the control panel as illustrated in the figure below.

The main control panel and its associated equipment are located in the Control Housing, which
is mounted at the rear of the generator set. A Load Terminal Box may be mounted on either the
left or right side of the housing, as required for the site.

The PCC2100 is a microprocessor-based control for generator sets. It provides fuel control and
engine speed governing, main alternator voltage output regulation, and complete generator set
control and monitoring. The control also monitors the health of the engine, alternator, and
auxiliary systems continuously, and will affect an Automatic Shutdown if a serious fault occurs.

The PCC2100 operates in conjunction with an array of sensors and senders located on the
engine, alternator and auxiliary systems. Data is passed between components over a digital
data link.

An important function of the control system is to continuously monitor the generator set for
faults. If a fault occurs during engine running, the control will provide an indication for the
operator and, if the fault is serious, affect an automatic, fully programmed, shutdown. There are
two fault level signals generated by the PCC2100. These two fault levels are:

1. Warning: signals an imminent or non-critical engine fault. The PCC2100 provides an
indication only for this condition.

2. Shutdown: signals a potentially critical fault for the engine. The PCC2100 will
automatically take the engine off-load and shut it down immediately, without a cooldown
run.

The control systems operate on 12 or 24VDC battery power. Data backup is taken care of by a
small rechargeable battery installed within the PCC2100 enclosure. Auxiliary equipment
operates on low voltage AC power.
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NO DESCRIPTION NO DESCRIPTION

1 Home Button 8 Configurable Indicators

2 Menu Selection Button (1 of 4) 9 Shutdown & Warning Status Indicators

3 Digital Display 10 Fault Acknowledgement/Reset Button

4 Panel Lamp 11 Panel Lamp & Lamp Test Button

5 Previous Main Menu Button 12 O/Manual/Auto Key Switch (Mode Switch)

6 Emergency Stop Push Button 13 Manual Run/Stop Button

7 Running/Remote Start/Not in Auto Indicators 14 Analog AC Metering Panel (Optional)

FIGURE 12. FRONT PANEL

4.2 Control Panel Power On/Off Modes
The power on/off modes of the control panel and operating software are Power On, Screen
Saver, and Sleep/Awake.

4.2.1 Power On Mode
In this mode, power is continuously supplied to the control panel. The control's operating
software and control panel LEDs/graphical display will remain active until the Screen Saver
mode is activated.
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4.2.2 Screen Saver Mode
Power to the graphical display will be removed after 10 minutes (generator set not running or
running). The 10 minute timer resets and begins after each control panel action (any button or
switch selection) or signal received by the operating software. The bottom LEDs of the Analog
AC Metering Panel (bar graphs) may stay On during Screen Saver mode, indicating that the
operating software is active (Awake mode).

When a "Warning" signal (for example, low coolant temp) is sensed by the control will display
the warning message. The control will remain active until the Fault Acknowledge button is
pressed to clear the warning message and start the 10 minute timer.

4.2.3 Sleep/Awake Mode
In the Sleep mode, the control's operating software is inactive and the LEDs and the digital
display on the control panel are all off. Sleep mode is a feature used to reduce battery power
consumption when the control is not being used and the O/Manual/Auto switch is in the O
position.

When all conditions are met (i.e., no unacknowledged faults and O/Manual/Auto switch is in the
O position), the Sleep mode is activated.

The operating software is initialized and the digital display and control panel LEDs are turned on
in response to moving/pressing the following control panel switch/buttons:

· Off/Manual/Auto switch

· Emergency Stop button

· Fault Acknowledge/Reset button

· Panel Lamp/Lamp Test button

To activate the control and view the menu display without starting the generator set, press the
Fault Acknowledge or Panel Lamp button or move the mode switch from O to Manual.

The InPowerTM service tool is required to enable or disable the Sleep mode. When shipped from
the factory, Sleep mode is disabled. When disabled, the operating software will always remain
active (Awake mode). If network and/or power transfer control (PTC) feature is installed, the
sleep mode is not available.

NOTE: The InPower service tool is required to select the desired mode. Contact an
authorized service center for assistance.

4.3 Front Panel
The front panel contains the following components:

4.3.1 Digital Display
This two-line, 20-characters per line alphanumeric display is used to view menus of the
menu-driven operating system. Refer to the menu trees later in this section. The display is also
used to show warning and shutdown messages.
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NO Description

1 Home Button

2 Digital Display

3 Previous Main Menu Button

FIGURE 13. DIGITAL DISPLAY AND MENU SELECTION BUTTON

4.3.2 Display Menu Selection Button
Four momentary buttons-two on each side of the digital display window-are used to step
through the various menu options and to adjust generator set parameters. A green triangle (◄
or ►), arrow (↑, ↓, ←, or →), >>, or plus/minus sign (+ or –) in the digital display adjacent to the
button is shown when the button can be used (button is "active").

· In the digital display for main menus, the ◄ or ► symbols indicate that pressing the
adjacent button causes the operating program to go to the selected submenu (e.g., Engine
Menu).

· In the digital display, the More>> symbol indicates that pressing the adjacent button
causes the operating program to go to the next main menu.

· In the digital display, the ↑ or ↓ symbols indicate that pressing the adjacent button causes
the operating program to go to the next or previous submenu, as shown in the menu
diagrams. Only the ↓ symbol is displayed in the first submenu. Only the ↑ is displayed in
the last submenu. Both symbols are displayed in the rest of the submenus.

· In the digital display, the plus or minus symbols (+ or –) indicate that pressing the adjacent
button can be used to change a parameter or value shown on the display.

When there is a choice of two parameters, one parameter is associated with the + symbol
and the other is associated with the – symbol.

When changing values, pressing the button adjacent to the + symbol increases the value
and pressing the button adjacent to the – symbol decreases the value. Only one numeric
character of a field can be changed at a time.

· In the digital display, the ← or → symbol indicates that pressing the adjacent button
causes the operating program to move the cursor to the next numeric character. The
selected numeric character can then be changed by pressing the buttons adjacent to the +
and – symbols. Only the → symbol is displayed when the cursor is on the first character of
a field that can be changed. Only the ← is displayed when the cursor is on the last
character. Both symbols are displayed when the cursor is on any other character.
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· After adjusting values/parameters, pressing the ► symbol results in the changes being
saved. If the Home button or Previous Main Menu button is pressed before pressing
the ► symbol, the changes are not saved.

4.3.3 Home Button
Press this button (◄◄) to view the Home Menu. Refer to the menu trees that appear later in
the manual.

4.3.4 Previous Main Menu Button
Press this button (◄) to view the previous Main Menu. All main menus include both types of
green triangles ( ◄ and ►). Refer to the menu trees later in this manual.

NOTE: The up and down arrows (↑ and ↓) are used to navigate between the
submenus.

4.3.5 Emergency Stop Button
Push this button in for emergency shutdown of the generator set. This will stop the generator set
immediately and prevent starting of the set from any location (local and remote).

CAUTION: To avoid equipment damage, the Emergency Stop button must not be used for a
normal shutdown, as this will prevent a cooling run in which the lubricating oil and
engine coolant carry heat away from the engine combustion chamber and bearings
in a safe manner.

If the generator set is not running, pushing the button in will prevent the starting of the engine,
regardless of the Start signal source.

CAUTION: Ensure the remote start control is not active when the Emergency Stop is reset.
The generator set may start after the Emergency Stop is reset upon receiving a
remote start signal.

To reset:

1. Pull the button and allow it to pop out.

2. Press the Off button to acknowledge this action.

3. Press the front panel Fault Acknowledge/Reset button.

4. Select Manual or Auto, as required.

NOTE: Emergency Stop shutdown can be reset only at the operator panel.

CAUTION: Ensure that the cause of the emergency stop is fully investigated and remedied
before a fault Reset and generator Start are attempted.

NOTE: On enclosed sets, an external Emergency Stop button is situated in close
proximity to the control panel viewing window. For open generator sets, it is
recommended that an additional Emergency Stop button be situated in close
proximity to the plant room exit.

4.3.6 Running Indicator
This green lamp is lit whenever the generator (local or remote) is running.
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4.3.7 Remote Start Indicator
This green lamp indicates the control is receiving a remote run signal. When flashing, it
indicates a load demand stop mode.

4.3.8 Not in Auto
This red lamp flashes continuously when the O/Manual/Auto switch is not in the Auto position.

NOTE: If the switch is in the Auto position and the lamp is still flashing, service is
required.

4.3.9 Analog AC Metering Panel
This panel simultaneously displays 3-phase line to line AC volts and current, kW, power factor
and frequency.

The meter panel is composed of a series of LEDs, that are configured in bar graphs for each
function. The LEDs are color coded, with green indicating normal range values, amber for
warning levels, and red for shutdown conditions.

Scales for each function are in % of nominal values. Resolution is 1% for values close to
nominal, and increases at values further from nominal.

4.3.10 Shutdown Status
This red lamp is lit when the control detects a Shutdown condition. The generator set cannot be
started when this lamp is on. After the condition has been corrected, the lamp can be reset by
turning the O/Manual/Auto switch to the O position, and pressing the Fault Acknowledge button.
The generator set cannot be started when this lamp is on.

Dependent upon the specific fault that occurs, the engine may or may not shut down
immediately. A fault that could cause engine damage, causes an immediate engine shutdown
(bypasses engine cooldown sequence). All other faults would allow the engine to run during the
cooldown sequence before engine shutdown. In this case, the Shutdown Status indicator blinks
during the cooldown period.

4.3.11 Warning Status Indicator
This yellow lamp is lit whenever the control detects a warning condition. After the condition is
corrected, warning indicators can be reset by pressing the Fault Acknowledge button. (It is not
necessary to stop the generator set if the fault becomes inactive during generator set
operation.) In auto mode, warning indicators can also be reset by cycling the remote reset input
after the condition is corrected.

Some warnings remain active after the condition is corrected and the control reset button
is pressed. This will require the generator set to be shut down to reset the warning
indicator.

4.3.12 Fault Acknowledgement/Reset Button
Press this button to acknowledge warning and shutdown messages after the fault has been
corrected. Pressing this button clears the fault from the current fault list.
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To acknowledge a Warning message, the O/Manual/Auto switch can be in any position. (It is not
necessary to stop the generator set to acknowledge an inactive Warning condition.) To
acknowledge a shutdown message with this button, the O/Manual/Auto switch must be in the O
position.

4.3.13 Panel Lamp and Lamp (LED) Test Button
Press this button to turn the control panel lamps on or off. The lights will shut off after about ten
minutes. Press and hold this button to test all front panel LEDs and meters. The meters will light
one bar at a time.

4.3.14 Manual Run/Stop Button
This button starts and stops the generator set locally and will bypass the Time Delay to Start
and Stop sequences. The O/Manual/Auto switch must be in the Manual position to enable this
button.

4.3.15 O/Manual/Auto Switch
Manual position enables the use of the switch panel Manual Run/Stop button.

Auto position enables start/stop control of the engine from a remote location. (Disable the use of
the switch panel Manual Run/Stop button.)

O (off) position prevents the starting of the set (local or remote).

CAUTION: If moved to the O position during set operation, this will cause an immediate engine
shutdown (bypasses cooldown timers). Hot shutdowns should be avoided to
prolong the reliability of the generator set. Hot shutdowns are logged by the system
software.

NOTE: When the generator set is operating in the Remote Start Mode, removing the
Remote Start Command does not shut off the engine if the load is more than
10 percent, the cooldown timer is set to zero, and the control is configured
for a single unit (not in parallel). The generator set continues to operate until
it runs out of fuel, the E-stop button is used, or the load is removed.

4.3.16 Configurable Indicators
The following configurable indicators (default values shown) can be changed with the InPower
service tool. The configurable items are: change generator event and LED color (green, yellow
or red), and enable/disable indicator.

The InPower service tool is required to select the desired settings. Contact an authorized
service center for assistance.

4.3.17 Low Oil Pressure Warning Indicator
This yellow lamp indicates the oil pressure is lower than the normal range of operation.

4.3.18 High Engine Temperature Warning Indicator
This yellow lamp indicates the engine temperature is higher than the normal range of operation.

4.3.19 Low Oil Pressure Shutdown Indicator
This red lamp indicates the engine has shut down because of low oil pressure.
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4.3.20 Overspeed Shutdown Indicator
This red lamp indicates the engine has shut down because of excessive speed.

4.3.21 Fail to Start Indicator
This red lamp indicates the engine failed to start.

4.4 Control Menus
4.4.1 Main Menus

The figure below shows the three major main menus available to the user. When viewing a
submenu, you can press the previous main menu button at any time to view its main menu.

As shown in the illustration, each main menu can branch into one of four directions. Press the
button next to "More>>" in the display to view the next Main menu. Main Menu 1 is redisplayed
when you press the button next to "More>>" in the Main Menu 3 display.
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NO DESCRIPTION NO DESCRIPTION

1 Main Menu 1 3 Main Menu 3

2 Main Menu 2

FIGURE 14. MAIN MENUS

4.4.1.1 Main Menu 1
Main Menu 1 is also the Home menu. When viewing any of the other main menus or any
submenu, you can press the home button to view this menu.
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To display engine parameters, such as coolant temperature, oil pressure, oil temperature, etc.,
press the button next to the word "Engine" in the display. Refer to the Engine menu diagram.

To display alternator parameters, such as line-to-line voltage, line-to-neutral voltage, amperage,
frequency, etc., press the button next to the word "Alternator" in the display. Turn to the
Alternator menu diagram.

To adjust generator parameters, such as idle start, voltage, frequency, start delay, and stop
delay, press the button next to the word "Adjust" in the display. Turn to the Adjust menu
diagram.

To view one of the other main menus, press the button next to "More>>" in the display.

4.4.1.2 Main Menu 2
To display system faults, press the button next to the word "Faults" in the display. Up to 20 of
the most recent/current faults can be displayed. Refer to the Faults menu diagram.

To view network system parameters, such as on the automatic transfer switch (ATS), Master, or
Genset system, press the button next to the word "System" in the display. Refer to the System
menu diagram.

To display historical engine parameters such as number of starts, engine hours, control hours,
kilowatt hours, and genset duty cycle, press the button next to the word "History" in the display.
Refer to the History menu diagram.

To view one of the other main menus, press the button next to "More>>" in the display.

4.4.1.3 Main Menu 3
To view parameters on the generator, such as model, standby rating, and software version,
press the button next to the word "About" in the display. Refer to the About menu diagram.

To view power transfer parameters, such as source power, frequency, generator, utility, and
active transfer timer, press the button next to the word "Pwr Tran" in the display. Refer to the
Power Transfer Menu

Main Menu 3 also includes a link to the Setup menus. These menus can be viewed but changes
to these menus are restricted to service personnel with the appropriate access code.

To view one of the other main menus, press the button next to "More>>" in the display.

4.4.2 Adjusting Default Settings
The Controller Configuration Menu can be used to adjust the following default settings:

· Language - Select from available loaded languages

· Temperature Units - Fahrenheit or Centigrade

· Fluid Pressure Units - kPA or PSI

For more information on adjusting these settings, turn to the Controller Configuration menu
diagram.
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4.4.3 System Messages
A system message pop-up screen is displayed when the event it is displaying becomes active.
These pop-up screens remain displayed until pre-empted by another pop-up screen or until any
display button is pressed. Once a button is pressed, the previous menu is redisplayed. To return
to an active pop-up screen from the previous menu, select the following menu:

· Engine to redisplay Time Delay Idle

· Faults to redisplay Faults

Pop-up screens are displayed for the following:

· Faults

· Power Transfer Control timer

· Time Delay - Start, Stop, and Idle

An example of a Time Delay Idle pop-up screen is shown below. A countdown, in seconds, is
included in the display.

FIGURE 15. TIME DELAY IDLE POP-UP SCREEN

4.4.4 Controller Configuration Menu
Figure 16 on page 34 shows a block representation of the Controller Configuration menus.
These menus are used to change the default language, temperature units, and pressure units to
be displayed in menus.

To view the first Controller Configuration menu, make sure Main Menu 1 is displayed and
simultaneously press the Home Menu and Previous Main Menu buttons.

As shown in the diagram, the Controller Configuration menu has three submenus.

· Language Selected submenu: Used to select desired language (default = English).

· Temperature Units submenu: Used to select Fahrenheit or Centigrade for temperature
readings.

· Fluid Pressure Units submenu: Used to select PSI or kPA for pressure readings.

Press the buttons next to the up and down arrows in the digital display to navigate between the
menus.

Press the button next to the ► symbol in the display until the + and - symbols are displayed.

Press the button next to the + or – symbol to select the desired option.

After selecting option, pressing the ► symbol results in the changes being saved. If the Home
button or Previous Main Menu button is pressed before pressing the ► symbol, the changes are
not saved.
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FIGURE 16. CONTROLLER CONFIGURATION MENU

4.4.5 Engine Menu
Figure 17 on page 36 shows a block representation of the Engine menu. If you press the
button next to the word "Engine" in the display, the first Engine submenu is displayed.
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As shown in the diagram, the Engine menu has seven submenus. The data in the submenus
will vary according to the type and number of sensors provided with the engine.

· Coolant Temperature submenu: This submenu displays the engine coolant temperature
which can be viewed in degrees Fahrenheit or Centigrade (see the Section 4.4.4).

· Oil Pressure submenu: This submenu displays the engine oil pressure which can be
viewed in PSI or kPA (see Section 4.4.4 on page 33).

· Oil Temperature submenu (Only available on some models): This submenu displays
the engine oil temperature which can be viewed in degrees Fahrenheit or Centigrade (see
Section 4.4.4 on page 33).

· Engine Speed submenu: This submenu displays the engine RPM.

· Battery Voltage submenu: This submenu displays the engine battery voltage.

· Governor Duty Cycle submenu: This submenu displays the governor duty cycle (drive)
levels in percentage of maximum.

· Active Time Delay submenu: This submenu displays the time delay that is currently
active: warm-up, cooldown, start, or stop delays.

Press the buttons next to the ↓ and ↑ symbols in the digital display to navigate between the
menus. Press the Home button or the Previous Main Menu button to return to Main Menu 1.
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FIGURE 17. ENGINE MENU
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4.4.6 Alternator Menu
Figure 18 on page 38 shows a block representation of the Alternator menu. If you press the
button next to the word "Alternator" in the display, the first Alternator submenu is displayed.

As shown in the diagram, the Alternator menu has eleven submenus.

· Line-to-Line Voltage submenu: The voltages Line-to-Line (L1, L2 and L3) are measured
between L1 to L2, L2 to L3 and L3 to L1, respectively. (Single phase - L1 to L2 only.)

· Line-to-Neutral Voltage submenu: Note that the Line-to -Neutral menu will not be
displayed for a 3 phase/3 wire system. Single phase - L1 to N and L2 to N.

· Amps submenu: All phases. (Single phase - L1 and L2 only.)

· Frequency submenu: Generator set output frequency.

· Total Real Power submenu: This submenu displays the total amount of real power
output, in kilowatts (kW).

· Real Power submenu: This submenu displays the amount of real power output for L1,
L2, and L3, in kilowatts (kW). (Single phase - L1 and L2 only.)

· Total Apparent Power submenu: This submenu displays the total amount of apparent
power output, in kilovolt amps (kVA).

· Apparent Power submenu: This submenu displays the amount of apparent power output
for L1, L2, and L3, in kilovolt amps (kVA). (Single phase - L1 and L2 only.)

· Total Power Factor submenu: This submenu displays the power factor with
leading/lagging indication.

The PF reading will contain an asterisk if the power factor is leading (for example, Total PF
0.9*).

· Power Factor submenu: This submenu displays a power factor value for L1, L2, and L3.
(Single phase - L1 and L2 only.)

The PF reading will contain an asterisk if the power factor is leading (for example, PF L1
0.9*).

· AVR Duty Cycle submenu: This submenu displays the voltage regulator (drive) level in
percentage of maximum. (Where maximum is 100% Duty Cycle, software clamps Duty
Cycle maximum to 60% for PMG and 90% for shunt.)

Press the buttons next to the ↑ and ↓ arrows in the digital display to navigate between the
menus. Press the Home button or the Previous Main Menu button to return to Main Menu 1.
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FIGURE 18. ALTERNATOR MENU

4.4.7 Adjust Menu
Figure 19 on page 40 shows a block representation of the Adjust menu. If you press the button
next to the word "Adjust" in the display, the first Adjust submenu is displayed.
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As shown in the diagram, the Adjust menu has six submenus. Each submenu includes a
parameter or value that can be changed.

· Voltage Adjust submenu: Voltage can be adjusted to 5 percent of the nominal voltage.
For example, if generator set output voltage is 208 volts, the voltage can be adjusted from
198 to 218 volts.

If the displayed value is greater or less than the allowed (5%) range, the control will not
except the entry and will return to the previous setting. Retry by entering a smaller change
in one volt increments.

· Frequency Adjust submenu: Frequency can be adjusted to 5 percent of the nominal
frequency. For example, if the generator set frequency is 60.0 Hz, the frequency can be
adjusted from 57.0 to 63.0 Hz.

· Start Delay submenu: Start Delay can be set from 0 to 300 seconds (default = 0). (Enter
1 or more to enable.) This function is bypassed during a manual start/stop sequence.

· Stop Delay submenu: Stop Delay can be set from 0 to 600 seconds (default = 0). (Enter
1 or more to enable.) This function is bypassed during a manual start/stop sequence and
engine shutdown faults.

· Rated To Idle (Beginning Version 2.303): Rated To Idle delay can be set from 0 to 10
seconds (default = 0). (Enter 1 or more to enable.) Entering a non-zero delay will cause the
generator set to delay the transition to Cooldown At Idle.

· Idle Start submenu (Only available on some models): Idle Start can be enabled or
disabled (default = Disable). This function is only enabled when the generator set is started
in manual mode. Idle Start can also be enabled while the generator set is running in
manual mode. (Auto/remote start is not affected by this setting.)

Press the buttons next to the ↑ and ↓ arrows in the digital display to navigate between the
menus. Press the Home button or the Previous Main Menu button to return to Main Menu 1.

Adjusting Values/Parameters:

1. Press the button next to the ► symbol in the display until the + and - symbols are
displayed.

2. If necessary, press the button next to the symbols to move to the numeric character you
wish to change.

3. Press the button next to the + symbol to increase the value or select parameter; press the
button next to the – symbol to decrease the value or select parameter.

4. After adjusting values/selecting parameters, pressing the ► symbol results in the changes
being saved. (When adjusting values, make sure the cursor is on the last numeric
character before pressing the ► symbol).

If the Home button or Previous Main Menu button is pressed before pressing the ►

symbol, the changes are not saved.

Enabling Idle Start will cause the genset to run in idle mode until Idle Start is disabled. A
warning is displayed if genset is left in idle more than 10 minutes. Long periods of engine idling
can eventually affect engine performance and may void engine warranty.
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FIGURE 19. ADJUST MENU
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4.4.8 Faults Menu
Figure 20 shows a block representation of the Faults menu. Up to 20 of the most recent faults
can be viewed. An example of how a fault code is displayed is shown in Figure 21 on page 42.

FIGURE 20. FAULTS MENU
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The available menus are dependent on the number of faults that have occurred.

· History submenu: From the Faults Main Menu, press the button next to the word "History"
in the display to view up to twenty of the most recent acknowledged faults. Press the
buttons next to the ↑ and ↓ symbols in the digital display to navigate between the menus.
Press the Previous Main Menu button to return to the Faults Main Menu.

· Current Fault submenu: From the Faults Main Menu, press the button next to the word
"Current" in the display to view up to twenty of the most recent unacknowledged faults.
Press the Previous Main Menu button to return to the Faults Main Menu.

If there are no faults, the ◄ symbol next to the word "Faults" is not displayed and no Fault
menus are available.

If more than one fault has occurred, press the button next to the word "Fault" in the screen
display to view the Faults Main Menu. As shown in the diagram, the Faults Main Menu has two
submenus. Press the Previous Main Menu button to return to the Faults Main Menu. Press the
Previous Main Menu button a second time to return to Main Menu 2.

Press the Home button at any time to return to Main Menu 1.

NO DESCRIPTION NO DESCRIPTION

W=Warning1 Asterisk = Active Fault 4 S=Shutdown

2 Fault Code 5 Fault Description

3 Hour Fault Occurred

FIGURE 21. HISTORY/CURRENT FAULT SUBMENU

4.4.9 System Menu
Figure 22 on page 44 shows a block representation of the System menu. If you press the
button next to the word "System" in the display, the System Main Menu is displayed. This menu
is displayed only if the network communications module (NCM) feature is installed. The System
Main Menu allows you to view the status and load of other PCC equipment connected on a
common network with the PCC 2100 control.
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As shown in the diagram, the System Main Menu has three submenus.

· ATS System submenus: From the System Main Menu, press the button next to the word
"ATS" in the display to view the first of up to 16 ATS System submenus. An ATS system
must be available in the network to display this submenu.

The ATS submenu allows viewing of the transfer switch name (configured with InPower),
kW load (if monitored by the ATS system), status (e.g., not in auto), and source connected
and availability (ON = source connected, OK = source available, or NA = source not
available).

· Master System submenu: From the System Main Menu, press the button next to the
word "Master" in the display to view the Master System submenu. A master controller must
be available in the network to display this submenu.

The master submenu allows viewing of the master controller name (configured with
InPower), kW load and operational state.

· Genset System submenus: From the System Main Menu, press the button next to the
word "Genset" in the display to view the first of up to 16 Genset System submenus. One
generator set must be available in the network to display this submenu.

The genset submenu allows viewing of the generator set name (configured with InPower),
kW load and operational state.

When viewing ATS and Genset System submenus, press the buttons next to the ↑ and ↓
symbols in the digital display to navigate between the menus. Press the Previous Main Menu
button to return to the System Main Menu. Press the Previous Main Menu button a second time
to return to Main Menu 2. Press the Home button to return to Main Menu 1.
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FIGURE 22. SYSTEM MENU
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4.4.10 History Menu
Figure 23 on page 46 shows a block representation of the History menu. If you press the
button next to the word "History" in the display, the first History submenu is displayed.

As shown in the diagram, the History menu has five submenus. This information is stored in
non-volatile memory and will not be deleted due to loss of battery power.

· Number of Starts submenu: This submenu shows the number of engine starts.

· Engine Hours submenu: This submenu shows the number of operating hours for the
engine.

· Control Hours submenu: This submenu shows the number of operating hours for the
control.

· Kilowatt Hours submenu: This submenu shows the number of kilowatt (kW) or megawatt
(MW) hours.

· Genset Duty Cycle submenu: This submenu shows the percent of genset operating
hours that are less than 30 percent of rated load and percent of hours that are greater than
90 percent.

Press the buttons next to the ↑ and ↓ symbols in the digital display to navigate between the
menus. Press the the Previous Main Menu button to return to Main Menu 2. Press the Home
button to return to Main Menu 1.
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FIGURE 23. HISTORY MENU

4.4.11 About Menu
Figure 24 on page 48 shows a block representation of the About menu. If you press the button
next to the word "About" in the display, the first About submenu is displayed.

As shown in the diagram, the About menu has three submenus.

· Model submenu: This submenu shows the generator set model.
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· Rating submenu: This submenu shows the rating (Standby or Prime and number of
kilowatts (kW)).

· Software Version submenu: This submenu shows the software version level. This
information is required to service the generator set.

Press the buttons next to the ↑ and ↓ symbols in the digital display to navigate between the
menus. Press the Previous Main Menu button to return to Main Menu 3. Press the Home button
to return to Main Menu 1.
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FIGURE 24. ABOUT MENU

48 A029X163 (Issue 1)

McAuliffe St Redbank SPS SP343 Cummins Generator Set Parts

Q-Pulse Id TMS450 Active 27/11/2013 Page 410 of 458



5 Control Adjustment and Service

5.1 General
This section contains circuit board removal and replacement procedures and adjustment
procedures for the genset control.

This section also describes the function and operation of engine sensors, genset options, and
other special features of the genset control system, such as, customer connection points,
optional run relays, etc. Installation information is also provided for these items where
necessary.

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

WARNING: HAZARDOUS VOLTAGE. The PCC2100 control box must be opened only by
technically qualified personnel. Voltages of up to 600 VAC are present in the
PCC box. These voltages can cause electrical shock, resulting in personal
injury.

5.2 Circuit Board Removal/Replacement
No special tools (other than a grounding wrist strap and InPower Service tool ) are required to
remove a circuit board from inside the control box. The InPower Service tool is required when
replacing the Base board.

Before replacing the Base board, make sure that a capture file of the genset's parameter values
has been created using InPower. (During genset installation, it was suggested that a capture file
be made before and after changes were made to the genset operating parameters.)

After replacing the Base board, use the capture file as a template to write the previous settings
to the new Base board software.

Refer to INPOWER User's Guide for specifics.

5.2.1 Circuit Board Removal Safety Precautions
To prevent circuit board damage due to electrostatic discharge (ESD), a grounding wrist strap
must be worn when handling circuit boards or socket-mounted IC's. (The wrist strap does not
provide a direct short to ground, but is typically rated at approximately 1 megohm to ground.)

Attach the clip to the chassis ground screw in the control box and place the strap around your
wrist before handling a circuit board.

CAUTION: Electrostatic discharge will damage circuit boards. Always wear a grounding wrist
strap when handling circuit boards or socket-mounted IC's.

Turn off or remove AC power from the battery charger and then remove the negative (-) battery
cable from the set starting battery. This is to make sure that the set will not start while working
on it and to avoid circuit board damage, caused by voltage spikes when removing and replacing
circuit board connectors.
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WARNING: Ignition of explosive battery gases can cause severe personal injury or
death. Arcing at battery terminals, light switch or other equipment, flame,
pilot lights and sparks can ignite battery gas. Do not smoke, or switch
trouble light ON or OFF near battery. Discharge static electricity from body
before touching batteries by first touching a grounded metal surface.
Ventilate battery area before working on or near battery—Wear
goggles—Stop genset and disconnect charger before disconnecting battery
cables—Disconnect negative (-) cable first and reconnect last.

CAUTION: Disconnect battery charger from AC source before disconnecting battery cables.
Otherwise, disconnecting cables can result in voltage spikes damaging to DC
control circuits of the set.

WARNING: Accidental starting of the generator set can cause severe personal injury or
death. Prevent accidental starting by disconnecting the negative (-) cable
from the battery terminal.

FIGURE 25. WRIST STRAP

5.3 Modifying Setup Submenus
The Setup submenus allow you to adjust system parameters.

There are three setup menus that are selectable from the Setup Main Menu:

· Crank/Idle Setup Menu

· Governor/Regulator Setup Menu (not available on all models)

· Power Transfer Setup Menu
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These three menus are intended for qualified service personnel only. For this reason, a
three-digit access code (password) must be entered before you can proceed to those menus.

CAUTION: Improper adjustment of the control can cause equipment malfunction or damage.
Adjustment must be performed by technically qualified personnel only.

5.4 Password Submenu
Figure 26 on page 52 shows a block representation of the Setup Main menu. If you press the
button next to the word “Setup" in the display, the Setup Password submenu is displayed. Use
of Setup menus is restricted to service personnel.

Press the Previous Main Menu button to return to Main Menu 3. Press the Home button to
return to Main Menu 1.

Password submenu: If you enter the correct password, the Setup Main Menu is displayed.
When the Password submenu is displayed, the first numeric character (0) is flashing. The
access code for your PCC is: 574. To enter the password:

1. Press the button next to the + symbol until the value reads “5."

2. Press the button next to the → symbol to move to the next numeric character.

3. Press the button next to the + symbol until the value reads “7."

4. Press the button next to the → symbol to move to the next numeric character.

5. Press the button next to the + symbol until the value reads “4."

6. After you have completed entering the password, press the button next to the symbol.
The Setup Main Menu is displayed.

If a wrong number is entered into any of the numeric character fields, use the buttons
next to the ↓ and ↑ symbols until the correct value is entered.

If the wrong character field is selected, use the buttons next to the ← and → symbols to
move to the character field you wish to change.
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FIGURE 26. SETUP MAIN MENU
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5.5 Crank/Idle Setup Menu
Figure 27 on page 54 shows a block representation of the Crank/Idle Setup menu. If you press
the button next to the word “Crank/Idle" in the display, the first Crank/Idle Setup submenu is
displayed.

As shown in the diagram, the Crank/Idle menu has five submenus. Each submenu includes a
parameter or value that can be changed.

Press the buttons next to the ↓ and ↑ symbols in the graphical display to navigate between the
menus. Press the Previous Main Menu button to return to the Setup Main Menu. Press the
Previous Main Menu button again to return to Main Menu 3. Press the Home button to return to
Main Menu 1.

Adjusting Values/Parameters:

1. Press the button next to the ► symbol in the display until the + and - symbols are
displayed.

2. If necessary, press the button next to the ← or → symbols to move to the numeric
character you wish to change.

3. Press the button next to the + symbol to increase the value or select parameter; press the
button next to the - symbol to decrease the value or select parameter.

4. After adjusting values/selecting parameters, pressing the ► symbol results in the changes
being saved. (When adjusting values, make sure the cursor is on the last numeric
character before pressing the ► symbol).

5. If the Home button or Previous Main Menu button is pressed before pressing the ►
symbol, the changes are not saved.

Cycle Crank submenu: Cycle Crank can be enabled or disabled (default = Disable).

Number of Crank Attempts submenu: This value can be adjusted from 2 to 7 attempts
(default = 3 attempts).

Crank Time submenu: This value can be adjusted from 2 to 20 seconds (default = 15
seconds).

Rest Time submenu: This value can be adjusted from 7 to 40 seconds (default = 15 seconds).

Idle Speed Adjust submenu: This value can be adjusted from 700 to 1100 RPM (default = 800
RPM).
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FIGURE 27. CRANK/IDLE SETUP MENU
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5.6 Governor/Regulator Setup Menu
NOTE: This menu is not available on all models.

The following figure shows a block representation of the Governor/Regulator Setup menu. If you
press the button next to the word “Gov/Reg" in the display, the first Governor/Regulator Setup
submenu is displayed.

The GOV/REG menu values will display “100%". The expression “100%" represents the
factory setting (default value) for the selected set. When increasing or decreasing the
value, you are increasing or decreasing from the factory default value. (For example,
entering “200%" will double the value; “50%" will decrease the value by one half.)

Default values are preset by the factory. Due to site variables, the default values may
need to be adjusted to attain peak performance.
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FIGURE 28. GOVERNOR/REGULATOR SETUP MENU (1 OF 2)
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FIGURE 29. GOVERNOR/REGULATOR SETUP MENU (2 OF 2)

As shown in the diagram, the Gov/Reg menu has five submenus. Each submenu includes a
parameter or value that can be changed.

CAUTION: Improper adjustment of the PowerCommand control can cause equipment
malfunction or damage. Adjustment must be performed by technically qualified
personnel only.

Press the buttons next to the ↓ and ↑ symbols in the graphical display to navigate between the
menus. Press the Previous Main Menu button to return to the Setup Main Menu. Press the
Previous Main Menu button again to return to Main Menu 3. Press the Home button to return to
Main Menu 1.

Adjusting Values/Parameters:

1. Press the button next to the ► symbol in the display until the + and - symbols are
displayed.
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2. If necessary, press the button next to the ← or → symbols to move to the numeric
character you wish to change.

3. Press the button next to the + symbol to increase the value or select parameter; press the
button next to the - symbol to decrease the value or select parameter.

4. After adjusting values/selecting parameters, pressing the ► symbol results in the changes
being saved. (When adjusting values, make sure the cursor is on the last numeric
character before pressing the ► symbol).

5. If the Home button or Previous Main Menu button is pressed before pressing the ►
symbol, the changes are not saved.

Voltage Configuration submenu: The phase, voltage, and wire fields can simultaneously be
adjusted. If phase = 1, the line-to-line voltage can be 200, 220, 230, or 240 volts with 3 wires. If
phase = 3, the line-to-line voltage can be 190, 200, 208, 220, 230, 240, 380, 416, 440, 460, or
600 volts with either 3 or 4 wires. The default = 3Ph 208V 4W.

Alternator Frequency submenu: This value can either be 50 or 60 Hz (default = 60 Hz).

Regulator Gain Adjustment submenu: This value can be adjusted from 5 to 1000 percent
(default = 100 percent).

If the gain adjustment is set too high, output voltage will be unstable. If gain is set too low, the
output voltage will respond sluggishly to changes in load - overshoot may result.

Governor Ramp Time submenu: This value can be adjusted from 0 to 30 seconds (default = 0
seconds).

This adjustment sets the time for the engine to ramp to full operating speed. This adjustment
applies only to set start up and does not affect the transient response.

Governor Gain Adjustment submenu: This value can be adjusted from 5 to 1000 percent
(default = 100 percent).

If the gain adjustment is set too high, engine speed will “hunt" or oscillate. If gain is set too low,
the engine will respond too slowly to changes in load - overspeed may result.

Speed Droop Mode submenu: Selects between Isochronous and Droop kW Sharing droop
modes (default = Isochronous).

Speed Droop Percent submenu): This value can be adjusted from 0 to 10 percent (default =
5%). This adjustment sets the amount of speed droop for a full standby/prime rated kW load.

Voltage Droop Mode submenu: Select between Constant and Droop kVAR Sharing Droop
modes (default = Constant).

Voltage Droop Percent submenu: This value can be adjusted from 0 to 10 percent (default =
4%). This adjustment sets the amount of voltage droop for a 0.8 pf full standby rated load.

5.7 PCC Control Panel Box Components
(Standard/Optional)
The PCC control panel box contains components that provide connection points for remote
control and monitor options. The control panel box can be equipped with one or more of the
following components.
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5.7.1 Network Communications Module (Optional)
The Network Communications Module (NCM) provides an interface for data from the genset to
other modules on the network. It communicates with the PCC 2100 baseboard providing
complete monitoring and control of the genset. Refer to the PowerCommand Network
Installation and Operator's Manual (900-0529) for instructions on network wiring and network
software information.

FIGURE 30. NETWORK COMMUNICATION MODULE

5.7.2 TB1 Customer Inputs
Refer to wiring diagrams for typical connections to TB1.

Remote Start: When the O/Manual/ Auto switch is in the Auto position, grounding this input
initiates the engine cranking and start sequence. This circuit must be opened to permit resetting
a shutdown condition with the Reset input.

Remote Emergency Stop: Grounding this input causes an immediate shutdown. Emergency
stop must be reset at the front panel.

Remote Reset: When the O/Manual/ Auto switch is in the Auto position and the remote start
switch is open, grounding this input resets any warning and shutdown fault (except Emergency
Stop, which must be reset at the genset front panel.)

Customer Fault Inputs 1 through 3: Grounding any one of these inputs activates the
corresponding warning or shutdown sequence.
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External sensing equipment must be connected to the designated digital input.

The nature of the fault is an optional customer selection. Example inputs: Low Fuel Day Tank,
Water In Fuel, Ground Fault, Low Starting Hydraulic Pressure, Low Starting Air Pressure, etc.

Each of the four fault functions can be programmed (using InPower), as follows:

· Enable/disable input. Default setting:

Enable 1 through 3

· Status, Warning or Shutdown. Default setting:

1 - None

2 thru 3 - Warning

· Active closed or open. Default setting:

Closed [ground] 1 through 3

· Change display name using up to 19 characters. Default setting:

1 - Customer Fault 1

2 - Ground Fault

3 - Low Fuel

5.7.3 TB1 Customer Outputs
Refer to Page 9-11 for typical connections to TB1.

Customer Outputs 1 through 4: One set of normally open (NO) contacts, rated for 2 amps at
30 VDC for each of the four output signals. The relays can be used to control small devices and
indicator lamps.

The nature of the customer output signal (contacts closed) is an optional customer selection.
Example outputs: Genset running, common warning, common fault, load shed, ready to load,
etc.

Each relay can be independently programmed (using InPower) to energize as follows.

· Enable/disable output. Default setting:

Enable 1 through 4

· Status, Warning or Shutdown. Default setting:

1 - Common warning

2 - Common shutdown

3 - Not in Auto

4 - Ready to Load

The customer outputs can also be connected to three control relays (optional) to operate larger
equipment, such as, fans, pumps and motorized air dampers. Refer to Control Relays in this
section for additional information.

B+: This is a fused 10 amp, 12/24 volt output. (Fuse F1 is located on Base board.) Two
terminals (TB1-16 and -17) are connected to this 10 amp circuit.

B+ Switched: This is a fused 5 amp, 12/24 volt switched output. This output is activated when
the control receives a run command. (Fuse F2 is located on Base board.)
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5.7.4 Control Relays (K10, K11, K12) (Optional)
CAUTION: Damage to the Base board can occur if the voltage suppressors (Figure 31) are

not installed across relay coils (A1/A2) before connecting genset battery cables.

The three optional control relays are rail mounted inside the control panel box. Each relay is a
4-pole relay with 2 poles normally open and two poles normally closed.

These relays (Figure 31) are used to control auxiliary equipment, such as fans, pumps and
motorized air dampers. Energizing of the relays is user definable (refer to TB1 Customer
Outputs in this section for customizing information.)

The contacts are rated at 10 amps at 600 VAC.

FIGURE 31. OPTIONAL CONTROL RELAYS (K10, K11, K12)

5.8 Magnetic Speed Pickup Unit (MPU) Installation
NOTE: This is not required on all models.

Measure the resistance of the magnetic speed pickup (MPU). Replace the MPU if the resistance
is not between 1,000 ohms and 1,050 ohms.
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With the MPU removed from the generator set, bar the engine until a gear tooth on the flywheel
lines up in the center of the mounting hole. Thread the sensor in gently by hand until it just
touches the gear tooth. Back it out 1/4 turn and set the locknut.

CAUTION: Do not use fan blade to bar over the engine. That can damage blades and cause
property damage and personal injury.

After adjustment, make sure output voltage of the MPU is correct. Replace the MPU if output
voltage at cranking speed is less than 1.5 VAC.

No. Description No. Description

1 MPU Sensor 2 Engine Flywheel Ring Gear

FIGURE 32. MPU SENSOR

5.9 Current Transformer (CT) Installation
Current transformers (CTs) are required on gensets that contain AC meters. The CTs must be
installed as noted in the following CT Installation Requirements. Improper installation of CTs will
cause a “1459 Reverse Power" shutdown error.

Refer to the Reconnection Diagram to identify the output leads/phase that must be routed
through each CT, and also appropriate transformer post selection for meter sensing leads. The
transformers are labeled CT1, CT2 and CT3 on the reconnection wiring diagram. (The
Reconnection Diagram is located on the upper side cover of the control housing.)

5.10 CT Installation Requirements
A. The CT has a dot on one side. This dot must be facing toward the generator (conventional
current flowing into the dot). A dot is also used to indicate pin 1 of the CT.

B. CT1 - U load leads (A phase)

CT2 - V load leads (B phase)
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CT3 - W load leads (C phase)

C. Route the appropriate leads through each CT.

· 6 lead generator sets - generator output leads are routed through the CT's.

· 12 lead generator sets - load wires are routed through the CTs.

D. Reconnectable gensets (12 leads) have dual secondary CTs (3 pins). The CT secondary
wire marked 1 is connected to pin 1 of the CT. CT secondary wire marked 2/3 is connected to
pin 2 for high voltage gensets or to pin 3 for low voltage gensets. (Refer to Reconnection
Diagram.)

Non-reconnectable gensets (6 leads) have single secondary CTs (2 pins).
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6 Troubleshooting

6.1 Safety Considerations
WARNING: Many troubleshooting procedures present hazards that can result in severe

personal injury or death. Only trained and experienced service personnel
with knowledge of fuels, electricity, and machinery hazards should perform
service procedures. Review the safety precautions in Chapter 1 on page 1.

WARNING: Contacting high voltage components can cause electrocution, resulting in
severe personal injury or death. Keep the output box covers in place during
troubleshooting.

High voltages are present when the generator set is running. Do not open the generator output
box while the generator set is running.

WARNING: Ignition of explosive battery gases can cause severe personal injury or
death. Arcing at battery terminals, light switch or other equipment, flame,
pilot lights and sparks can ignite battery gas. Do not smoke, or switch a
trouble light ON or OFF near the battery. Discharge static electricity from
your body before touching the batteries by first touching a grounded metal
surface.
Ventilate the battery area before working on or near a battery—Wear
goggles—Stop the generator set and disconnect the charger before
disconnecting the battery cables—Disconnect the negative (−) cable first and
reconnect it last.

CAUTION: Disconnect the battery charger from the AC source before disconnecting the
battery cables. Otherwise, disconnecting cables can result in voltage spikes
damaging to DC control circuits of the generator set.

WARNING: Accidental starting of the generator set can cause severe personal injury or
death. Prevent accidental starting by disconnecting the negative (−) cable
from the battery terminal.

When troubleshooting a generator set that is shut down, make certain the generator set cannot
be accidentally restarted as follows:

1. Move the O/Manual/Auto switch on the control panel to the O position.

2. Turn off or remove AC power from the battery charger.

3. Remove the negative (−) battery cable from the generator set starting battery.

6.2 InPower Service Tool
The InPowerTM service tool can be used in troubleshooting to perform tests, verify control inputs
and outputs, and test protective functions. Refer to the InPower User's Guide, provided with the
InPower software for test procedures.

InPower, when used improperly, can cause symptoms like warnings and shutdowns that appear
to be a defective base board. When these problems occur, always verify that a self-test or fault
simulation (override) have not been left enabled with InPower. If you do not have InPower, or
the enabled fault simulation(s) cannot be found using InPower, disconnect battery power to
disable the test or override condition.
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Make sure that parameter adjustments and time delays, related to the fault condition, have been
appropriately set for the application. It may be necessary to write the initial capture file to the
device or update the calibration file.

Updating a calibration file requires the InPower Pro version. Confirm that the installed calibration
part number matches the serial plate information.

CAUTION: Using the wrong calibration file can result in equipment damage. Do not swap base
boards from another generator set model and only use the calibration file shown on
the nameplate.

Some features are not available until the hardware for that feature is installed and InPower Pro
is used to update (enable) that feature. Confirm that the feature is installed and enabled prior to
troubleshooting the base board for symptoms related to a feature.

6.3 Network Applications and Customer Inputs
In applications with networks and remote customer inputs, the generator set may start
unexpectedly or fail to crank as a result of these inputs. These symptoms may appear to be
caused by the base board. Verify that the remote input is not causing the symptom or isolate the
control from these inputs before troubleshooting the control.

6.4 Troubleshooting Procedures
The following list of troubleshooting procedures are a guide to help you evaluate problems with
the generator set. You can save time if you read through the manual ahead of time and
understand the system.

Try to think through the problem. Go over what was done during the last service call. The
problem could be as simple as a loose wire, an opened fuse, or a tripped circuit breaker.

NOTE: Each fault code “warning" can be changed to a “shutdown" using InPower.
Default settings are used in this manual. It is recommended that all changes
to settings be recorded at each site to aid in the troubleshooting of the
generator set.

This section contains the following information:

· How to troubleshoot a local/remote failure to crank problem when the control panel does
not indicate any fault condition.

· How to troubleshoot engine problems that are not within the detectable range of the PC
control.

· How to troubleshoot a Check Engine lamp fault for generator sets that contain the low
emissions option.

· Descriptions of each status, warning, and shutdown code; warning and shutdown limits
where applicable; and basic corrective actions, such as checking fluid levels, control reset
functions, battery connections, etc.

· Detailed troubleshooting procedures. In the following list of troubleshooting procedures, the
fault codes are arranged in numeric order.
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CAUTION: Always set the O/Manual/Auto switch to the O position before disconnecting or
connecting harness connectors. Otherwise, disconnecting the harness connectors
can result in voltage spikes high enough to damage the DC control circuits of the
set.

CAUTION: Electrostatic discharge will damage circuit boards. Always wear a wrist strap when
handling circuit boards or when disconnecting or connecting harness connectors.
See the Circuit Board Removal/Replacement procedure in the controller Service
Manual.

6.5 Relay K1
Switched B+ relay K1 supplies switched B+ power to splice SP8. SP8 supplies switched B+ to
the fuel solenoids, air fuel controller, and the oxygen sensor. K1 is part of the engine harness
assembly.

6.6 Relay K4
Relay K4 is the Starter Pilot relay that is used to energize the starter solenoid. K4 is part of the
genset harness assembly.

6.7 Relay K6
NOTE: This relay is not available in all models.

Relay K6 is the fuel burn-off relay that is used to energize the ignition coil. K6 is part of the
genset harness.

6.8 Fault Code 121 - Speed Signal Lost
Lamp: Shut down

Corrective Action: This indicates that the PCC is not sensing the speed sensor signal.

· Restart and check RPM on the digital display.

1. Possible Cause: Loose or damaged magnetic pickup (MPU) wires/connector pins.

Corrective Action: Inspect the wires/connector pins, and repair or replace as necessary.

2. Possible Cause: The magnetic pickup or harness could be bad.
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Corrective Action: To isolate the problem, reset the control and attempt to start the set in
Idle mode (select Idle Mode − Enable menu).

· If 1438 (Fail To Crank) is displayed, or if the engine starts, but then shuts down on
121 (Speed Signal Lost), the MPU sender could be bad. Remove the MPU connectors
and check for 1.5 VAC (minimum) at the MPU while cranking.

· If no output or less than 1.5 VAC, check for damage or debris. Also check for
improper adjustment of the MPU. (Refer to Section 6.) If there is still no output,
replace the MPU sender.

· If the MPU output is OK, check for MPU voltage at P7−25 (MAG PICK+) to
P7-29 (MAG PICK−) while cranking. If not OK, use continuity checks to isolate
connectors/harness.

· If the engine starts and idles, and does not display a fault, then there could be a
frequency mismatch problem. Measure generator output frequency with a digital
multimeter and compare to the frequency on the PCC display.

· If they do match, multiply the frequency by 30 and compare this number to the
RPM on the PCC display. If these are not the same, the MPU sender may be
bad. Replace the MPU sender.

· If the multimeter and PCC frequencies do not match, there may be a frequency
sensing problem within the Base board.

6.9 Fault Code 135 - Oil Pressure Sensor High
Lamp: Warning

Corrective Action: Indicates that the control has sensed that the engine oil pressure sender
signal is shorted high. Check sender/connectors/wires.

Effect: No engine protection for oil pressure during genset operation.

1. Possible Cause: Fault simulation was enabled with In-Power.

Corrective Action: With InPower, verify that the fault simulation is not enabled for the oil
pressure sensor. If you do not have InPower, remove battery power from the control to
disable fault simulation overrides.

2. Possible Cause: The sensor connections could be bad.

Corrective Action: Inspect the sensor and engine harness connector pins. Repair or
replace as necessary.

3. Possible Cause: The sensor could be bad.

Corrective Action: Disconnect the oil pressure sensor leads, and connect an oil pressure
sensor simulator to the harness. “OIL PRESSURE SENSOR H” warning is displayed
after the fault condition is sensed for 10 seconds. If the control responds to the
simulator, replace the sensor. If control does not respond, go to next step.

4. Possible Cause: The harness could be bad.

Corrective Action: Remove connector P7 from Base board and connector from sensor.
Check P7-13, 17 & 21 as follows:

· Check for a short circuit from pin to pin (more than 200k ohms OK).

· Check for an open circuit (10 ohms or less OK). Repair or replace as necessary.
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5. Possible Cause: The pressure signal could be out of range.

Corrective Action: With all connectors attached, check pressure signal (.5 to 4.5 VDC) at
P7-13 (OP OUT) and P7-17 (OP COM).

6.10 Fault Code 141 - Oil Pressure Sensor Low
Lamp: Warning

Corrective Action: Indicates that the control has sensed that the engine oil pressure sender
signal is shorted low. Check sender/connectors/wires.

Effect: No engine protection for oil pressure during generator set operation.

1. Possible Cause: Fault simulation was enabled with InPower.

Corrective Action: With InPower, verify that the fault simulation is not enabled for the oil
pressure sensor. If you do not have InPower, remove battery power from the control to
disable fault simulation overrides.

2. Possible Cause: The sensor connections could be bad.

Corrective Action: Inspect the sensor and engine harness connector pins. Repair or
replace as necessary.

3. Possible Cause: The sensor could be bad.

Corrective Action: Disconnect the oil pressure sensor leads and connect an oil pressure
sensor simulator to the harness. “OIL PRESSURE SENSOR L” warning is displayed
after the fault condition is sensed for 10 seconds. If the control responds to the
simulator, replace the sensor. If control does not respond, go to the next step.

4. Possible Cause: The harness could be defective.

Corrective Action: Remove connector P7 from base board and the connector from the
sensor. Check P7-13, 17, and 21 as follows:

· Check for an open circuit (10 ohms or less is OK).

· Check for a short circuit to the engine block ground (more than 200k ohms is OK).

· Check for a short circuit from pin to pin (more than 200k ohms is OK). Repair or
replace as necessary.

5. Possible Cause: The pressure signal could be out of range.

Corrective Action: With all connectors attached, check pressure signal (.5 to 4.5 VDC) at
P7-13 (OP OUT) and P7-17 (OP COM).

6.11 Fault Code 143 - Pre-Low Oil Pressure Sensor
Lamp: Warning

Corrective Action: Indicates engine oil pressure has dropped to an unacceptable level. If the
generator is powering critical loads and cannot be shut down, wait until the next shutdown
period and then follow code 415 procedure.

Effect: Calibration-dependent. No action is taken by the PCC for code 143. Engine will shut
down for code 415.

1. Possible Cause: Fault simulation was enabled with InPower.
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Corrective Action: With InPower, verify that the fault simulation is not enabled for the oil
pressure sensor. If you do not have InPower, remove battery power from the control to
disable fault simulation overrides.

2. Possible Cause: Sensor could be bad, or the generator set may be shutting down on
another fault.

Corrective Action: Disconnect the oil pressure sensor leads, and connect an oil pressure
sensor simulator to the harness. If the control responds to the simulator, reconnect the
sensor, disconnect the ACT− signal wire at the fuel pump actuator, and crank the engine.
Check the oil pressure reading on the digital display.

· If the display shows an acceptable oil pressure, the problem may not be in the oil or
oil sensing system. The generator set may be shutting down on another fault (out of
fuel, intermittent connector). Restart the generator set and monitor the PCC display
panel for other faults.

· If the display does not show an acceptable oil pressure, replace the sensor. If the
control does not respond to the simulator, go to the next step.

3. Possible Cause: Harness could be bad.

Corrective Action: If the control does not respond to the simulator, the harness is
defective. Check for +5 VDC at the sensor (lead marked E1-A). If there is no 5 VDC at the
sensor:

· Check for 5 VDC at P7-21.

· If yes, the harness is defective and must be replaced. If there is 5 VDC at the sensor,
use the sensor simulator to generate a signal to P7-13 (OP OUT) and P7-17 (OP
COMM). If the pressure signal (.5 to 4.5 VDC) does not get to P7, isolate to the
harness.

6.12 Fault Code 144 - Coolant Temperature Sensor High
Lamp: Warning

Corrective Action: Indicates that the control has sensed that the engine coolant temperature
signal is shorted high. Check sender/connectors/wires.

Effect: No engine protection for coolant temperature during generator set operation. Possible
white smoke.

1. Possible Cause: Fault simulation was enabled with InPower.

Corrective Action: With InPower, verify that the fault simulation is not enabled for the
coolant sensor. If you do not have InPower, remove battery power from the control to
disable fault simulation overrides

2. Possible Cause: The sensor connections could be defective.

Corrective Action: Inspect the sensor and engine harness connector pins. Repair or
replace as necessary.

3. Possible Cause: The sensor could be defective.

Corrective Action: Disconnect the sensor and plug in a resistive sensor simulator to
isolate the fault. If the control responds to the simulator, replace the sensor. If the control
does not respond, go to the next step.
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4. Possible Cause: The harness could be defective.

Corrective Action: Measure the resistance of the coolant sensor and reconnect the
harness to the sensor. Remove connector P7 from the base board and check resistance
between pins P7-30 (IH20) and P7-34 (IH20 COM).

· If resistance is not the same, the harness is defective and must be replaced.

6.13 Fault Code 145 - Coolant Temperature Sensor Low
Lamp: Warning

Corrective Action: Indicates that the control has sensed that the engine coolant temperature
signal is shorted low. Check sender/connectors/wires.

Effect: No engine protection for coolant temperature during generator set operation. Possible
white smoke.

1. Possible Cause: Fault simulation was enabled with InPower.

Corrective Action: With InPower, verify that the fault simulation is not enabled for the
coolant sensor. If you do not have InPower, remove battery power from the control to
disable fault simulation overrides.

2. Possible Cause: The sensor connections could be defective.

Corrective Action: Inspect the sensor and engine harness connector pins. Repair or
replace as necessary.

3. Possible Cause: The sensor could be defective.

Corrective Action: Disconnect the sensor and plug in a resistive sensor simulator to
isolate the fault. If the control responds to the simulator, replace the sensor. If the control
does not respond, go to the next step.

4. Possible Cause: The harness could be defective.

Corrective Action: Follow these steps.

a. Remove connector P7 from the base board and disconnect the sensor. Check pins
P7-30 (IH20) and P7-34 (IH20 COM) for short circuit as follows:

· Check for a short circuit to the engine block ground (more than 200k ohms is
OK).

· Check for a short circuit from pin to pin (more than 200k ohms is OK). Repair or
replace as necessary.

b. Measure the resistance of the coolant sensor and reconnect the harness to the
sensor. Remove connector P7 from the base board and check resistance between
pins P7-30 (IH20) and P7-34 (IH20 COM).

· If resistance is not the same, the harness is defective and must be replaced.

6.14 Fault Code 146 - Pre-High Cool Temp
Lamp: Warning
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Corrective Action: Coolant temperature has risen to an unacceptable level. If the generator is
powering critical loads and cannot be shut down, wait until the next shutdown period and then
follow the fault code 151 procedure.

Effect: Calibration-dependent. No action is taken by the PCC for fault code 146. Engine will
shut down for fault code 151.

1. Possible Cause: Fault simulation was enabled with InPower.

Corrective Action: With InPower, verify that the fault simulation is not enabled for the
coolant sensor. If you do not have InPower, remove battery power from the control to
disable fault simulation overrides.

2. Possible Cause: Engine or sensor circuitry problem.

Corrective Action: Isolate to the engine or sensor circuitry. Check the sensor accuracy
with a thermocouple or similar temperature probe.

· If the PCC ambient coolant temperature reading is accurate, the engine may be
overheating. Refer to the engine service manual.

· If the PCC ambient coolant temperature reading is not accurate, go to the next step.

3. Possible Cause: The sensor could be defective.

Corrective Action: Disconnect the sensor and connect a coolant temperature sensor
simulator to the harness. If the control responds to the simulator, replace the sensor. If
control does not respond, go to next the step.

4. Possible Cause: The harness could be defective.

Corrective Action: Measure the resistance of the coolant sensor and reconnect the
harness to the sensor. Remove connector P7 from the base board and check resistance
between pins P7-30 (IH20) and P7-34 (IH20 COM).

· If resistance is not the same, the harness is defective and must be replaced.

6.15 Fault Code 151 - High Coolant Temp
Lamp: Shutdown

Corrective Action: Coolant temperature has risen above the shutdown trip point.

Allow the engine to cool down completely before proceeding with the following checks:

· Check coolant level and replenish if low. Look for possible coolant leakage points and
repair if necessary.

· Check for obstructions to cooling airflow and correct as necessary.

· Check the fan belt and repair or tighten if necessary.

· Check the blower fan and circulation pumps on remote radiator installations.

· Reset the control and restart after locating and correcting the problem.

Effect: Calibration-dependent. No action is taken by the PCC for fault code 146. Engine will
shut down for fault code 151.

1. Possible Cause: Fault simulation was enabled with InPower.
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Corrective Action: With InPower, verify that the fault simulation is not enabled for the
coolant sensor. If you do not have InPower, remove battery power from the control to
disable fault simulation overrides.

2. Possible Cause: Engine or sensor circuitry problem.

Corrective Action: Isolate to the engine or sensor circuitry. Check the sensor accuracy
with a thermocouple or similar temperature probe.

· If the PCC ambient coolant temperature reading is accurate, the engine may be
overheating. Refer to the engine service manual.

· If the PCC ambient coolant temperature reading is not accurate, go to the next step.

3. Possible Cause: The sensor could be defective.

Corrective Action: Disconnect the sensor and connect a coolant temperature sensor
simulator to the harness. If the control responds to the simulator, replace the sensor. If
control does not respond, go to the next step.

4. Possible Cause: The harness could be defective.

Corrective Action: Measure the resistance of the coolant sensor and reconnect the
harness to the sensor. Remove connector P7 from the base board and check resistance
between pins P7-30 (IH20) and P7-34 (IH20 COM).

· If resistance is not the same, the harness is defective and must be replaced.

6.16 Fault Code 197 - Low Coolant Level
Lamp: Warning (Optional)

Corrective Action: Indicates engine coolant level has fallen below the warning trip point.

WARNING: Contact with a hot engine or hot coolant can result in serious burns. To
avoid personal injury, allow the engine to cool down completely before
proceeding.

Effect: No action is taken by the PCC for code 197. Engine will shut down for code 235.

1. The sensor or harness could be defective.

If the coolant level is normal, isolate the source of the low coolant signal. (This is a ground
signal.) Disconnect the signal lead at the sender and reset the control.

a. If the 197/235 message drops out and does not reappear, replace the sender.

b. If the 197/235 message reappears and remains after the control is reset, remove
connector P7 from the base board and check continuity from P7-32 to ground. If there
is continuity, replace the harness.

6.17 Fault Code 234 - Overspeed
Lamp: Shutdown

Corrective Action: Indicates that the engine speed has exceeded normal operating speed
inside the generator set controller.

Effect: Engine will shut down.

1. Possible Cause: Fault simulation was enabled with InPower.
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Corrective Action: With InPower, verify that the fault simulation is not enabled for the
speed sensor. If you do not have InPower, remove battery power from the control to
disable fault simulation overrides.

2. Possible Cause: Fault threshold is not set correctly with InPower.

Corrective Action: Reset the threshold to the highest allowable setting. Determine the
required operating range before adjusting the threshold.

3. Possible Cause: Monitor the engine RPM using InPower.

Corrective Action: If the RPM is not correct, refer to fault code 121 for corrective action.

6.18 Fault Code 235 - Low Coolant Level
Lamp: Shutdown

Corrective Action: Indicates engine coolant level has fallen below the shutdown trip point.

CAUTION: Allow engine to cool down completely before proceeding to avoid personal injury or
harm.

Effect: No action is taken by the PCC for code 197. Engine will shut down for code 235.

1. The sensor or harness could be bad.

If the coolant level is normal, isolate the source of the low coolant signal. (This is a ground
signal.) Disconnect the signal lead at the sender and reset the control.

a. If the 197/235 message drops out and does not reappear, replace the sender.

b. If the 197/235 message reappears and remains after control reset, remove connector
P7 from Base board and check continuity from P7-32 to ground. If there is continuity,
replace the harness.

6.19 Fault Code 359 - Fail to Start
Lamp: Shutdown

Corrective Action: Indicates the controller did not sense the engine start.

Effect: Engine will not start.

1. Possible Cause: Switched B+ is not present at T26 terminal block due to:

a. Fuse F10 of the engine harness assembly may be open.

b. Switched B+ relay K1 is defective.

Corrective Action: Isolate to harness, F10, or K1.

a. Remove F10 (engine harness) and check continuity. If open, replace the fuse with one
of the same type and amp rating (20 Amps). If fuse reopens, check wiring continuity of
the circuit.

b. Install a harness tool between the base board and the P7 connector. Attempt to start
and check for B+ at P7-9 (GEN SW B+) and P7-10 (FUEL SOL−). (These are leads to
K1 SW B+ relay). If B+ is present, relay K1 or the harness is defective. Go to next
step.
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c. Attempt to start and check for B+ IN (K1-1) and B+ OUT (K1-4).

· If there is no B+ IN, check for an open circuit.

· If there is B+ IN and not OUT, K1 is defective or the circuit to the K1 coil is open.

2. Possible Cause: Actuator is inoperable because the harness is defective.

Corrective Action: Isolate to the harness.

a. Display “Governor Duty Cycle” menu. Attempt to start and check for duty cycle
(approximately 20% to 40% from zero to full load). If the percentage of duty cycle is
displayed before the shutdown, the harness may be defective; go to step b. (Duty
cycle displayed indicates the processor is functioning.)

b. Remove connector P7 from the base board and check wiring continuity of the actuator
circuit. P7-24 (ACT +), P7-14 (ACT SIG) and P7-36 (GND) to the appropriate
terminals of the governor actuator. Repair as necessary.

6.20 Fault Code 415 - Low Oil Pressure
Lamp: Shutdown

Corrective Action: Oil pressure has dropped below the shutdown trip point.

Effect: Calibration-dependent. No action is taken by the PCC for code 143. Engine will shut
down for code 415.

1. Possible Cause: Fault simulation was enabled with InPower.

Corrective Action: With InPower, verify that the fault simulation is not enabled for the oil
pressure sensor. If you do not have InPower, remove battery power from the control to
disable fault simulation overrides.

2. Possible Cause: Sensor could be defective. Or the generator set may be shutting down on
another fault.

Corrective Action: Disconnect the oil pressure sensor leads, and connect an oil pressure
sensor simulator to the harness. If the control responds to the simulator, reconnect the
sensor, disconnect the ACT− signal wire at the fuel pump actuator, and crank the engine.
Check the oil pressure reading on the digital display.

· If the display shows an acceptable oil pressure, the problem may not be in the oil or
the oil sensing system. The generator set may be shutting down on another fault (out
of fuel, intermittent connector). Restart the generator set and monitor the PCC display
panel for other faults.

· If the display does not show an acceptable oil pressure, replace the sensor.

3. Possible Cause: The harness could be defective.

Corrective Action: If the control does not respond to the simulator, the harness is
defective. Check for +5 VDC at the sensor (lead marked E1-A). If there is no 5 VDC at the
sensor:

· Check for 5 VDC at P7-21.

· If yes, the harness is defective. If there is 5 VDC at the sensor, use the sensor
simulator to generate a signal to P7-13 (OP OUT) and P7-17 (OP COMM). If the
pressure signal (.5 to 4.5 VDC) does not get to P7, isolate to the harness.
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6.21 Fault Code 441 - Low Battery Voltage
Lamp: Warning

Corrective Action: Indicates battery voltage supply to the control is approaching a low level at
which unpredictable operation will occur.

1. Discharged or defective battery. Check the battery charger fuse. Recharge or replace the
battery.

2. Poor battery cable connections. Clean the battery cable terminals and tighten all
connections.

3. Check battery wiring/calibration.

4. Check engine DC alternator. Replace the engine DC alternator if normal battery charging
voltage is not obtained.

5. Check the battery charge voltage float level, if applicable (raise float level).

Effect: PCC voltage supply approaching level at which unpredictable operation may occur.

1. Possible Cause: Weak or discharged battery.

Corrective Action: Recharge or replace the battery. The specific gravity for a fully charged
battery is approximately 1.260 at 80° F (27° C).

2. Possible Cause: Low electrolyte level in the battery.

Corrective Action: Replenish electrolyte and recharge the battery.

3. Possible Cause: Battery connections loose or dirty.

Corrective Action: Clean and tighten or replace the battery cable connectors and cables
at the battery and at the generator set.

4. Possible Cause: Wrong battery voltage.

Corrective Action: Verify that battery voltage 12 or 24 matches calibration.

5. Possible Cause: Insufficient battery charging voltage.

Corrective Action: Adjust the charge rate of the battery charging circuit, according to
manufacture's instructions.

6. Possible Cause: Engine DC alternator could be defective.

Corrective Action: Replace the engine DC alternator if normal battery charging voltage
(12 to 14 or 24 to 26 VDC) is not obtained.

7. Possible Cause: If the batteries are OK, the problem may be the harness.

Corrective Action: Remove connector P7 from the base board and check battery voltage
at P7−3 (B+) to P7-7 (GND) and P7-4 (B+) to P7-8 (GND).

· If the voltage at P7 is not the same as the battery voltage, the harness is defective
and must be replaced.

6.22 Fault Code 442 - High Battery Voltage
Lamp: Warning
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Corrective Action: Indicates the battery voltage supply to the control is approaching a high
level at which damage to the control can occur. Check the float level on the battery charger, if
applicable (lower float level). Check battery wiring/calibration.

Effect: PCC damage will occur.

1. Possible Cause: Excessive battery charging voltage.

Corrective Action: Adjust the charge rate of the battery charging circuit according to
manufacturer's instructions.

2. Possible Cause: Engine DC alternator could be defective.

Corrective Action: Replace the engine DC alternator if normal battery charging voltage
(12 to 14 VDC) is not obtained.

3. Possible Cause: Wrong battery voltage.

Corrective Action: Verify that the battery voltage (12 VDC) matches the calibration.

6.23 Fault Code 1123 - Shutdown After Battle Short
Lamp: Warning

Corrective Action: A shutdown fault occurred while Battle Short was enabled and Battle Short
transitioned from enabled to disabled. Review the Fault History and perform corrective action.

6.24 Fault Code 1124 - Delayed Shutdown
Lamp: Warning

Corrective Action: A shutdown fault became active while the Delayed Shutdown feature was
enabled. The shutdown will be delayed by the delayed shutdown time entered. Review the Fault
History and perform corrective action.

6.25 Fault Code 1131 - Battle Short Active
Lamp: Warning

Corrective Action: Indicates that the control is in Battle Short mode - used to bypass several
critical fault shutdowns for generator set operation during emergencies.

6.26 Fault Codes 1311, 1312, 1317, and 1318 - Customer
Inputs #1-4
Lamp: Warning, Shutdown, or none for status message.

Corrective Action: The nature of the fault is an optional customer selection. Example inputs:
Low Fuel Day Tank, Water In Fuel, Ground Fault, Low Starting Hydraulic Pressure, Low Starting
Air Pressure, etc.

Each of the fault functions can be programmed (using the service tool), as follows:

· Enable/disable input (Default: enable)

· Status, Warning or Shutdown (Default: #1-None, #2 thru #4-Warning)
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· Active closed or open (Default: closed [ground])

· Change the display name using up to 19 characters (Default: #1- Customer Fault 1,
#2-Ground Fault, #3-Low Fuel, #4-Rupture Basin)

Effect: Status, warning or shutdown

1. If there is no actual fault, the problem may be an external wiring problem, active input
(closed or open) selection is incorrect.

Disconnect the signal lead from TB1 and reset the control.

· CUST_IN1 − TB1-4

· CUST_IN2 − TB1-5

· CUST_IN3 − TB1-6

· CUST_IN4 − TB1-7

If the message drops out, the external wiring has a short or open circuit, or the active input
selection (closed/open) is not correct for customer input (use the service tool to check the
selection).

6.27 Fault Code 1334 - Crit Scaler OR
Lamp: Shutdown

Corrective Action: An incorrect feature or calibration was entered into the control.

6.28 Fault Code 1335 - Non-Crit Scaler OR
Lamp: Warning

Corrective Action: An incorrect feature or calibration was entered into the control.

6.29 Fault Code 1416 - Fail to Shutdown
Lamp: Warning

Corrective Action: The generator set continues to run after receiving a shutdown command
from the controller. The Battle Short feature is enabled - used to bypass several critical fault
shutdowns for generator set operation during emergencies.

6.30 Fault Code 1417 - Power Down Error
Lamp: Warning

Corrective Action: This warning indicates that the controller cannot power down because of
some unknown condition. Check to see if there is a possible drain on the battery.

6.31 Fault Code 1433 - Emergency Stop
Lamp: Shutdown
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Corrective Action: Indicates a local Emergency Stop. To reset the local/remote Emergency
Stop button:

1. Pull the Emergency stop button out.

2. Move the O/Manual/Auto switch to O.

3. Press the front panel Fault Acknowledge/Reset button.

4. Select Manual or Auto, as required.

6.32 Fault Code 1434 - Remote Emergency Stop
Lamp: Shutdown

Corrective Action: Indicates a remote Emergency Stop. See code 1433 to reset the
Emergency Stop button.

6.33 Fault Code 1435 - Low Coolant Temperature
Lamp: Warning

Corrective Action: Coolant temperature must be below 70° F (default setting) for one minute to
activate this warning and be above 70° F for five minutes before the warning can be cleared.

Effect: No action is taken by the PCC. The engine may not start due to slow cranking speed.

1. Possible Cause: Fault simulation was enabled with InPower.

Corrective Action: With InPower, verify that the fault simulation is not enabled for the
coolant sensor. If you do not have InPower, remove battery power from the control to
disable fault simulation overrides.

2. Possible Cause: Fault threshold is not set correctly with InPower.

Corrective Action: Reset the threshold to the lowest allowable setting. Determine the
required operating range before adjusting the threshold.

3. Possible Cause: The sensor connections could be defective.

Corrective Action: Inspect the sensor and engine harness connector pins. Repair or
replace as necessary.

4. Possible Cause: The sensor could be defective.

Corrective Action: Disconnect the sensor and plug in a resistive sensor simulator to
isolate the fault. If the control responds to the simulator, replace the sensor. If the control
does not respond, the harness or base board is defective and must be replaced.

5. Possible Cause: The harness could be defective.

Corrective Action: Measure the resistance of the coolant temperature sensor and
reconnect the harness to the sensor. Remove connector P7 from the base board and
check resistance between pins P7-30 (IH20) and P7-34 (IH20 COM).

· If resistance is not the same, the harness is defective and must be replaced.

6.34 Fault Code 1438 - Fail to Crank
Lamp: Shutdown
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Corrective Action: Indicates a possible fault with the speed sensing. This indicates that the
engine failed to crank after the PCC received a start signal.

Effect: Engine will not start.

1. Possible Cause: Fuse F3 on the base board may be open.

Corrective Action: Remove F3 and check continuity. If open, replace the fuse with one of
the same type and amp rating (2 Amps).

If F3 is OK, install a harness tool between the base board and the P7 connector. Attempt to
start and check for B+ at P7-23 (GEN SW B+) and P7-27 (START SOL−). (These are
leads to the K4 coil.)

· If there is a B+ signal, the Start Pilot Relay K4 or starter circuitry is defective. Go to
the next step.

2. Possible Cause: Start Pilot Relay K4 or starter circuitry could be defective.

Corrective Action: Check for B+ IN at K4-1 (directly connected to battery B+). If not
present, check for an open circuit. If there is B+ IN, attempt to start and test for B+ OUT at
K4-4.

· If there is no B+ OUT at K4-4, K4 is defective and must be replaced.

· If there is B+ OUT at K4-4, check for an open circuit between K4-4 and the starter.

3. Possible Cause: The Emergency Stop switch or wiring is defective.

Corrective Action: With the Emergency Stop push button not activated, remove connector
P1 and check for continuity between P1-1 (ESTOP-NC1) and P1-2 (ESTOP-NC2). (If the
circuit is open, the control will detect a local E-Stop condition but will not display the E-Stop
condition.) If circuit is open, isolate to the Emergency Stop switch and wiring. If there is
continuity, go to the next step.

4. Possible Cause: MPU/circuit is bad.

Corrective Action: Refer to Fault Code 121 instructions.

6.35 Fault Code 1442 - Weak Battery
Lamp: Warning

Corrective Action: Indicates that during cranking, the battery voltage is at or below the weak
battery warning trip point for a time greater than or equal to the weak battery set time. See code
441 for corrective action.

Effect: No action is taken by the PCC.

1. Possible Cause: Weak or discharged battery

Corrective Action: Recharge or replace the battery. Specific gravity for a fully charged
battery is approximately 1.260 at 80° F (27° C).

2. Possible Cause: Low electrolyte level in battery.

Corrective Action: Replenish electrolyte and recharge battery.

3. Possible Cause: Battery connections loose or dirty.

Corrective Action: Clean and tighten or replace the battery cable connectors and cables
at the battery and the set.
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4. Possible Cause: Insufficient battery charging voltage.

Corrective Action: Adjust charge rate of battery charging circuit, according to
manufacturers instructions.

5. Possible Cause: If the batteries are OK, the problem may be the harness.

Corrective Action: Remove connector P7 from Base board. Check battery voltage at:
P7-3 (CNTL) to P7-7 (GND) and P7-4 (CNTL) to P7-8 (GND) If voltage is not OK, repair
defective harness.

6.36 Fault Code 1443 - Battery Failed
Lamp: Shutdown

Corrective Action: Dead battery - engine will not start. See code 441 for corrective action.

Effect: Engine will not start.

1. Possible Cause: Refer to code 1438.

Corrective Action: Refer to code 1438 instructions.

6.37 Fault Code 1444 - kW Overload
Lamp: Warning

Corrective Action: Indicates that generator output power exceeded 105% of genset rating.
Check load and load lead connections.

Effect: No action taken by the PCC.

1. Possible Cause: Fault threshold is not set correctly with InPower.

Corrective Action: Reset the threshold to the highest allowable setting. Determine the
required operating range before adjusting the threshold.

2. Possible Cause: Short or overload.

Corrective Action: Check the load and load cables. Repair if necessary. Check operation
by disconnecting load and restarting generator set.

3. Possible Cause: Incorrect CTs or CT connections.

Corrective Action: Check CTs and CT connections. Correct if necessary. Refer to Current
Transformer Installation

4. Possible Cause: The problem may be the harness connections.

Corrective Action: Remove connector P7 from Base board. Check continuity from P7 to
CTs. P7-11 (CT1) to P7-12 (CT1-COM) P7-15 (CT2) to P7-16 (CT2-COM) P7-19 (CT3) to
P7-20 (CT3-COM) Repair connections.

6.38 Fault Code 1445 - Short Circuit
Lamp: Shutdown

Corrective Action: Indicates that generator output current has exceeded 175% of rated. Check
load and load lead connections. (Fault may not reset for several minutes.)
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Effect: Engine will shut down.

1. Possible Cause: Refer to code 1444.

Corrective Action: Refer to code 1444.

6.39 Fault Code 1446 - High AC Voltage
Lamp: Shutdown

Corrective Action: Indicates one or more of the phase voltages has exceeded 130% of
nominal, or has exceeded 110% of nominal for 10 seconds.

Effect: Engine will shut down.

1. Possible Cause: Fault simulation was enabled with In-Power.

Corrective Action: With InPower, verify that the related fault simulation is not enabled. If
you do not have InPower, remove battery power from the control to disable fault simulation
overrides.

2. Possible Cause: Single step large block load removal.

Corrective Action: Clear fault and restart genset.

3. Possible Cause: Fault threshold is not set correctly with InPower

Corrective Action: Reset the threshold to the highest allowable setting. Determine the
required operating range before adjusting the threshold.

6.40 Fault Code 1447 - Low AC Voltage
Lamp: Shutdown

Corrective Action: Indicates that one or more of the phase voltages has dropped below 85% of
nominal for 10 seconds.

Effect: Engine will shut down.

1. Possible Cause: Fault simulation was enabled with In-Power.

Corrective Action: With InPower, verify that the related fault simulation is not enabled. If
you do not have InPower, remove battery power from the control to disable fault simulation
overrides.

2. Possible Cause: Fault threshold is not set correctly with InPower.

Corrective Action: Reset the threshold to the lowest allowable setting. Determine the
required operating range before adjusting the threshold.

3. Possible Cause: Improper connections have been made at the generator output terminals.

Corrective Action: Reconnect according to the appropriate reconnection diagram.

4. Possible Cause: PMG or field wiring could be bad.

Corrective Action: Check and repair the PMG or field wiring

5. Possible Cause: Shunt wiring connection could be incorrect.
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Corrective Action: Check that excitation inputs P8-21 and P8-22 are connected to the
correct voltage. If misconnected to a high voltage, the AVR fault will shut down excitation
and cause Low AC Voltage condition.

6. Possible Cause: Loose connector.

Corrective Action: Repair connections (P8).

6.41 Fault Code 1448 - Under Frequency
Lamp: Shutdown

Corrective Action: Indicates that engine speed has dropped below 90% of nominal for 10
seconds.

Effect: Generator set will shut down.

1. Possible Cause: Fault simulation was enabled with In-Power.

Corrective Action: With InPower, verify that the related fault simulation is not enabled. If
you do not have InPower, remove battery power from the control to disable fault simulation
overrides.

2. Possible Cause: Fault threshold is not set correctly with InPower.

Corrective Action: Reset the threshold to the lowest allowable setting. Determine the
required operating range before adjusting the threshold.

3. Possible Cause: Overload.

Corrective Action: Check the load and correct any overload. Check operation by
disconnecting load and restarting generator set.

4. Possible Cause: Loose connector.

Corrective Action: Repair connections (P8).

6.42 Fault Code 1449 - Over Frequency
Lamp: Warning

Corrective Action: Indicates frequency is 10% above base frequency for 20 seconds.
Generator AC output frequency is high.

Effect: No action taken by the PCC.

1. Possible Cause: Fault simulation was enabled with In-Power.

Corrective Action: With InPower, verify that the related fault simulation is not enabled. If
you do not have InPower, remove battery power from the control to disable fault simulation
overrides.

2. Possible Cause: Fault threshold is not set correctly with InPower.

Corrective Action: Reset the threshold to the highest allowable setting. Determine the
required operating range before adjusting the threshold.

3. Possible Cause: Loose connector.

Corrective Action: Repair connections (P7/P8).
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6.43 Fault Code 1461 - Loss of Field
Lamp: Shutdown

Corrective Action: Indicates loss of field (electric) due to reverse kVAR.

6.44 Fault Code 1466 - Modem Failure
Lamp: Warning

Corrective Action: Indicates that the control can not communicate with the modem. Check for
an open short circuit to ground and loose connections to the modem.

6.45 Fault Code 1468 - Network Error
Lamp: Warning

Corrective Action: Indicates a momentary loss of communication from the LonWorks network.
Refer to the LonWorks network publications for more specific troubleshooting methods.

6.46 Fault Code 1469 - Speed/Hz Match
Lamp: Shutdown

Corrective Action: Indicates that measured speed and measured AC output frequency do not
agree. Check the calibration file.

6.47 Fault Code 1471 - Over Current
Lamp: Warning

Corrective Action: Indicates that generator output current has exceeded 110% of rated for 60
seconds. Check load and load lead connections.

Effect: No action is taken by the PCC for code 1471. Engine will shut down for code 1472.

1. Possible Cause: Refer to code 1444.

Corrective Action: Refer to code 1444.

6.48 Fault Code 1472 - Over Current
Lamp: Shutdown

Corrective Action: Indicates that generator output current has exceeded 110% of rated, and
that a control time/current calculation has initiated an overcurrent shutdown. Check the load and
load lead connections. (The fault may not reset for several minutes.)

6.49 Fault Codes 2323−2326 - Network Faults 5 through 8
Lamp: Shutdown, Warning, or none for status message
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Corrective Action: Indicates network inputs (#5−#8) are in an active state. See Fault Codes
1313−1316 for corrective action.

6.50 Fault Code 2335 - Excitation Fault
Lamp: Shutdown

Corrective Action: Indicates a loss of all three voltage sense leads or a failure in the excitation
circuit. Check field wiring (X1 and X2) for shorts or opens.

6.51 Fault Code 2336 - Memory Error
Lamp: Shutdown

Corrective Action: Indicates a control memory error, resulting in data corruption of critical
operating parameters. Try reloading the calibration file.

6.52 Fault Code 2341 - High Control Temperature
Lamp: Warning

Corrective Action: The control temperature is above normal (158° F [70° C]) for a time greater
than the control temperature set time. Check the generator set room air flow.

6.53 Fault Code 2342 - Too Long in Idle
Lamp: Warning

Corrective Action: Indicates the generator set has been in idle mode too long. Exit idle mode.

6.54 Fault Code 2967 - Governor Fault
Lamp: Warning

Corrective Action: Governor hardware drive circuitry contains a fault condition.

6.55 Fault Code 2968 - AVR Fault
Lamp: Warning

Corrective Action: Indicates AVR hardware contains a fault condition.

6.56 Fault Code 2969 - LON Failure
Lamp: Warning

Corrective Action: Indicates no communications with the LonWorks board.
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6.57 Fault Code 2972 - Field Overload
Lamp: Shutdown

Corrective Action: The AVR Field has been at Max Field for a time greater than the allowed
Max Field Time.
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7 Manufacturing Facilities
NORTH AMERICA EMEA, CIS ASIA PACIFIC

Cummins Power Generation Limited Cummins Power Generation Limited Cummins Power Generation Limited
1400 73rd Ave. NE Columbus Avenue 10 Toh Guan Road #07-01
Minneapolis, MN 55432 USA Manston Park TT International Tradepark

Manston, Ramsgate Singapore 608838
Kent CT12 5BF
United Kingdom

Phone 1 763 574 5000 Phone 44 1843 255000 Phone 65 6417 2388
Toll Free 1 800 888 6626 Fax 44 1843 255902 Fax 65 6417 2399
Fax 1 763 574 5298

BRAZIL CHINA INDIA

Rua Jati, 310, Cumbica Cummins Power Generation 35A/1/2, Erandawana
Guarulhos, SP 07180-900 2 Rongchang East Street, Pune 411 038
Brazil Beijing Economic – Technological India

Development Area
Beijing 100176, P.R.China

Phone 55 11 2186 4195 Phone 86 10 5902 3000 Phone 91 020 6602 7525
Fax 55 11 2186 4729 Fax 86 10 5902 3199 Fax 91 020 6602 8090

LATIN AMERICA MEXICO

3350 Southwest 148th Ave. Eje 122 No. 200 Zona Industrial
Suite 205 San Luis Potosi, S.L.P. 78395
Miramar, FL 33027 Mexico
USA

Phone 1 954 431 551 Phone 52 444 870 6700
Fax 1 954 433 5797 Fax 52 444 824 0082
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9-2010 Appendix A. Wiring Diagrams

0612-6764, PCC 2100 (Non-FAE)

FIGURE 33. 0612-6764, SHEET 1 OF 2
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FIGURE 34. 0612-6764, SHEET 2 OF 2
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0620-0247, PCC 2100 Customer Connections

FIGURE 35. 0620-0247
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