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WARNING SUMMARY

This warning summary contains general safety warnings and hazardous materials warnings that must be
understood and applied during operation and maintenance of this equipment. Failure to observe these
precautions could result in serious injury or death to personnel. Also included are explanations of safety
and hazardous material icons used within the technical manual.

FIRST AID

For first aid, refer to FM 4-25.11.
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WARNING SUMMARY - Continued
SAFETY AND HAZARDOUS MATERIAL

This manual describes physical and chemical processes that may require the use of chemicals, solvents, paints,
or other commercially available material. Users of the manual should obtain the material safety data sheets
(Occupational Safety and Health Act (OSHA) Form 20 or equivalent) from the manufacturers or suppliers of
materials to be used. Users must be completely familiar with manufacturer/supplier information and adhere to
their procedures, recommendations, warnings, and cautions for safe use, handling, storage, and disposal of these
materials.

EXPLANATION OF SAFETY WARNING ICONS

ELECTRICAL - electrical wire to hand with electricity symbol running through hand
shows that shock hazard exists.

HOT AREA - hand over object radiating heat shows that part or area is hot and can
burn.

& EAR PROTECTION - headphones over ears shows that noise level will harm ears.
I

HEAVY OBJECT - human figure stooping over heavy object shows physical injury
n potential from improper lifting technique or failure to share lifting task with other

<

persons.
I
HEAVY PARTS - hand with heavy object on top shows that heavy parts can crush and
harm if dropped.

HEAVY PARTS - foot with heavy object on top shows that heavy parts can crush and
harm if dropped
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WARNING SUMMARY - Continued

EXPLANATION OF SAFETY WARNING ICONS - Continued

e

X\

EY

MOVING PARTS - hand with figures caught between gears shows that the moving
parts of the equipment present a danger to life or limb.

SHARP OBJECT - pointed object in hand shows that a sharp object presents a danger
to limb.

HEAVY OBJECT - falling object shows that a heavy item can fall and crush.

EXPLOSION - flame and burst shows that material can explode if subjected to high
temperatures, sources of ignition, or high pressure.

EYE PROTECTION - human figure with goggles shows that material can injure eyes.

CRYOGENIC - hand in block of ice shows that the material is extremely cold and can
injure human skin or tissue.
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WARNING SUMMARY - Continued

GENERAL SAFETY WARNINGS DESCRIPTION

WARNINGS

Metal jewelry will conduct electricity. All jewelry can become entangled in generator set
components. Remove all jewelry when working on generator set. Failure to comply can cause
injury or death to personnel by electrocution.

WARNING

DO NOT wear loose clothing when performing checks, services and maintenance. Failure to
comply can cause injury or death to personnel.

WARNING

High voltage is produced when this generator set is in operation. Make sure unit is completely shut
down and free of any power source before attempting any repair or maintenance on the unit.
Failure to comply can cause injury or death to personnel.

WARNING

High voltage is produced when the generator set is in operation. Never attempt to start or
maintain the generator set unless it is properly grounded. Failure to comply can cause injury or
death to personnel.

WARNING

High voltage is produced when the generator set is in operation. Never attempt to connect or
disconnect load cables while the generator set is running. Failure to comply can cause injury or
death to personnel.

WARNING

If necessary to move a generator set which has been operating in parallel with another generator
set, shut down both generator sets prior to removing load cables or ground. Failure to comply
can cause injury or death to personnel by electrocution.

WARNING

Before making any connections for parallel operation or moving generator set which has been
operating in parallel, ensure there is no input to the load output terminal board and the generator
sets are shut down. Failure to comply can cause injury or death to personnel by electrocution.
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WARNING SUMMARY - Continued

GENERAL SAFETY WARNINGS DESCRIPTION - Continued

WARNING

High voltage power is available when the main contactor is closed. Avoid accidental contact with
live components. Ensure load cables are properly connected and the load cable door is shut
before closing main contactor. Ensure load is turned off before closing main contactor. Ensure
that soldiers working with/on loads connected to the generator set are aware that main contactor
is about to be closed before closing main contactor. Failure to observe this warning can result in
severe personal injury or death by electrocution.

WARNING

A qualified technician must make the power connections and perform all continuity checks. The
power source may be a generator or commercial power. Failure to comply with this warning can
result in injury or death to personnel.

WARNING

DC voltages are present at generator set electrical components even with generator set shut
down. Avoid shorting any positive with ground/negative. Failure to comply can cause injury to
personnel and damage to equipment.

WARNING

Slave receptacle (NATO connector) is electrically live at all times and is unfused. The Battery
Disconnect Switch does not remove power from the slave receptacle. NATO slave receptacle has
24 VDC even when Battery Disconnect Switch is set to OFF. This circuit is only dead when the
batteries are fully disconnected. Disconnect batteries before performing maintenance on the
slave receptacle. Failure to comply can cause injury or death to personnel.

WARNING

Ensure power is off before performing troubleshooting procedures. Failure to comply can cause
injury to personnel.

WARNING

A strong electrical shock hazard is present if the electrical power is not removed from the ECM.
The electronic unit injector system uses 90-120 volts.

WARNING

Ensure that the engine cannot be started while maintenance is being performed. (ENGINE
CONTROL switch set to OFF/RESET. Battery Disconnect Switch is OFF; DEAD CRANK
SWITCH is OFF.) Failure to comply can cause injury or death to personnel.
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WARNING SUMMARY - Continued

GENERAL SAFETY WARNINGS DESCRIPTION - Continued

WARNING

Lethal voltages up to 440 Vac are present on wiring any time the generator set is operating or
paralleled with other generator sets that are operating. Be very careful when working around these
wires and making measurements during troubleshooting. Failure to comply can cause serious
injury or death to personnel.

WARNING

High voltages may be present at the generator terminals when the unit is rotating. Tools,
equipment, clothing, and your body must be kept clear of rotating parts and electrical connections.
Special precautions must be taken during troubleshooting since protective covers and safety
devices may be removed or disabled to gain access and perform tests. Be extremely careful.
Failure to comply can cause serious injury or death to personnel.

WARNING

Dangerously high voltage can exist across current transformer (CT) output with engine running.
CT could explode if disconnected from load with engine running. Do not disconnect CT with
generator rotating. Failure to comply can cause serious injury or death to personnel.

WARNING

When disconnecting or removing batteries, disconnect the negative lead that connects directly
to the grounding stud first; disconnect the negative end of the interconnection cable next. When
installing batteries, reverse the connection sequence. Failure to comply can cause serious injury
to personnel.

WARNING

When running, generator set engine has hot metal surfaces that will burn flesh on contact. Shut
down generator set, and allow engine to cool before performing checks, services, and
maintenance. Wear gloves and additional protective clothing as required. Failure to comply can
cause injury or death to personnel.

WARNING

Exhaust system can get very hot. Shut down generator set, and allow system to cool before
performing checks, services and maintenance. Failure to comply can cause severe burns and
injury or death to personnel.
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WARNING SUMMARY - Continued

GENERAL SAFETY WARNINGS DESCRIPTION - Continued

WARNING

The muffler blanket heat insulation material can cause skin and eye irritation and deteriorate after
continued use. Avoid breathing and eye and skin contact with the insulation particles. Wear dust
mask, safety goggles, gloves and long sleeve clothes when working on muffler blanket. Failure to
comply can cause injury to personnel.

WARNING

Top housing panels can get very hot. Allow panels to cool down before performing maintenance.
Failure to comply can cause injury or death to personnel.

WARNING

When running, winterization heater has hot metal surfaces that will burn flesh on contact. Shut
down generator set and allow heater to cool before performing maintenance. Wear gloves and
additional protective clothing as required. Failure to comply can cause injury or death to
personnel.

WARNING

Wear heat resistant gloves and avoid contacting hot metal surfaces with your hands after
components have been heated. Wear additional protective clothing as required. Failure to comply
can cause injury to personnel.

WARNING

Cooling system operates at high temperature and pressure. Contact with high pressure steam
and/or liquids can result in burns and scalding. Shut down generator set, and allow system to cool
before performing checks, services, and maintenance. Failure to comply can cause injury or
death to personnel.

WARNING

In extreme cold weather, skin can stick to metal. Avoid contacting metal items with bare skin in
extreme cold weather. Failure to comply can cause injury or death to personnel.

WARNING

Operating the generator set exposes personnel to a high noise level. Hearing protection must be
worn when operating or working near the generator set when the generator set is running. Failure
to comply can cause hearing damage to personnel.

WARNING

Many components require a two-person lift. Lifting heavy components can cause back strain.
Ensure proper lifting techniques are used when lifting heavy components. Failure to comply can
cause injury to personnel.
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WARNING SUMMARY - Continued

GENERAL SAFETY WARNINGS DESCRIPTION - Continued

WARNING

Each battery weighs more than 70 pounds (32 kg) and requires a two-person lift. Lifting batteries
can cause back strain. Ensure proper lifting techniques are used when lifting batteries. Failure to
comply can cause injury to personnel.

WARNING

Flywheel weighs more than 125 pounds (57 kg) and requires a two-person lift. Lifting flywheel can
cause back strain. Ensure proper lifting techniques are used when lifting flywheel. Failure to
comply can cause injury to personnel.

WARNING

The generator set, engine, and generator are extremely heavy and require an assistant and a
lifting device (forklift, overhead lifting device) with sufficient capacity. Failure to comply can cause
serious injury or death to personnel.

WARNING

Be extremely careful when working near the generator set as it is being positioned on the trailer.
Failure to comply can cause injury to personnel.

WARNING

Support components when removing attaching hardware or component may fall. Failure to
comply can cause injury to personnel and equipment damage.

WARNING

Retaining rings and springs are under tension and can act as projectiles when being removed.
Use eye protection when removing retaining rings or springs. Failure to comply can cause injury
to personnel.

WARNING

QOil filter base and housing springs are under tension and can act as projectiles when being
removed. Use eye protection when removing springs. Failure to comply can cause injury to
personnel.

WARNING

Do not use the engine starter to turn the flywheel. Failure to comply can cause injury to personnel.

WARNING

Fan has sharp blades. Use caution and wear gloves when removing or installing belts. Failure to
comply can cause injury to personnel.
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WARNING SUMMARY - Continued

EXPLANATION OF HAZARDOUS MATERIALS ICONS

EYE PROTECTION - human figure with goggles shows that material can cause injury
to eyes.

CHEMICAL - drops of liquid on hand shows that material can cause burns or
irritation to human skin or tissue.

VAPOR - human figure in a cloud shows that material vapors present danger to life
or possible death.

FIRE - flames show that material is flammable.

EXPLOSION - flame and burst shows that material can explode if subjected to high
temperatures, sources of ignition, or high pressure.

RADIATOR - steam in face and body shows that escaping steam and hot water exist.
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WARNING SUMMARY - Continued

HAZARDOUS MATERIALS DESCRIPTION

WARNING

Batteries give off a flammable gas. Do not smoke or use open flame when performing mainten-
ance. Failure to comply can cause injury or death to personnel and equipment damage due to
flames and explosion.

WARNING

The connection of any electrical equipment and the disconnection of any electrical equipment
may cause an explosion hazard which may result in injury or death. Do not connect any electrical
equipment or disconnect any electrical equipment in an explosive atmosphere.

WARNING

Diesel fuel is flammable and toxic to eyes, skin, and respiratory tract. Skin and eye protection are
required when working in contact with diesel fuel. Avoid repeated or prolonged contact. Provide
adequate ventilation. Personnel are to wash exposed skin and change chemical soaked clothing
promptly if exposed to fuel. Failure to comply can cause injury or death to personnel.

WARNING

Cleaning solvent is flammable and toxic to eyes, skin, and respiratory tract. Skin and eye protec-
tion are required when working in contact with cleaning solvent. Avoid repeated or prolonged
contact. Work in ventilated area only. Failure to comply can cause injury or death to personnel.

WARNING

Carbon removing compound is flammable and toxic to eyes, skin, and respiratory tract. Skin and
eye protection are required when working in contact with carbon removing compound. Avoid
repeated or prolonged contact. Work in ventilated area only. Failure to comply can cause injury or
death to personnel.

WARNING

Fuels used in the generator set are flammable. Do not smoke or use open flames when performing
maintenance. Failure to comply can result in flames and possible explosion and can cause injury
or death to personnel and damage to the generator set.

WARNING

Fuels used in the generator set are flammable. When filling the fuel tank, maintain metal-to-metal
contact between filler nozzle and fuel tank opening to eliminate static electrical discharge. Failure
to comply can result in flames and possible explosion and cause injury or death to personnel and
damage to the generator set.
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WARNING SUMMARY - Continued

HAZARDOUS MATERIALS DESCRIPTION - Continued

WARNING

Hot exhaust gases can ignite flammable materials. Allow room for safe discharge of hot gases and
sparks. Failure to comply can cause injury or death to personnel.

WARNING

High pressure steam can blow particles or chemicals into eyes, can cause severe burns, and
creates hazardous noise levels. Wear protective eye, skin, and hearing protection when using high
pressure steam. Failure to comply can cause serious injury to personnel.

WARNING

Eye protection is required when working with compressed air. Compressed air can propel
particles at high velocity and injure eyes. Do not exceed 15 psi pressure when using compressed
air. Failure to comply could cause serious injury to personnel.

WARNING

Cleaning compound is toxic. Avoid prolonged breathing of vapors. Use only in a well-ventilated
area. Failure to comply can cause serious injury to personnel.

WARNING

Breathing ether fumes can cause fainting. Do not manually discharge or deliberately inhale ether.
Failure to comply can cause injury to personnel.

WARNING

Avoid breathing fumes generated by soldering. Eye protection is required. Good general ventila-
tion is normally adequate. Failure to comply can cause injury to personnel.

WARNING

CARC paint is a health hazard, and is irritating to eyes, skin, and respiratory system. Wear
protective eyewear, mask, and gloves when applying or removing CARC paint. Failure to comply
can cause injury to personnel.
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WARNING SUMMARY - Continued

HAZARDOUS MATERIALS DESCRIPTION - Continued

WARNING

Exhaust discharge contains deadly gases including carbon monoxide. Do not operate generator
set in an enclosed area unless exhaust discharge is properly vented outside. Failure to comply
can cause injury or death to personnel.

Engine exhaust fumes contain deadly poisonous gases.

Severe exposure can cause death or permanent brain damage.

Exhaust gases are most dangerous in places with poor airflow. Best defense against exhaust
gas poisoning is very good airflow.

To protect yourself and your partners, always obey the following rules:

e DO NOT run engine indoors unless you have VERY GOOD AIRFLOW.

e DO NOT idle engine for a long time unless there is VERY GOOD AIRFLOW.

o Be alert at all times. Check for smell of exhaust fumes.

e REMEMBER: Best defense against exhaust gas poisoning is VERY GOOD AIRFLOW.

e Exhaust gas poisoning causes dizziness, headache, loss of muscle control, sleepiness,
coma, and death. If anyone shows signs of exhaust gas poisoning, get ALL PERSONNEL
clear of HMEE. Make sure they have lots of fresh air. KEEP THEM WARM, CALM, AND

INACTIVE. GET MEDICAL HELP. If anyone stops breathing, give artificial respiration. See
FM 4-25.11 for first aid.
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HOW TO USE THIS MANUAL

This manual contains maintenance instructions for the 200 kW Tactical Quiet Generator (TQG) Skid-Mounted
MEP-809A and for the TQG, Trailer-Mounted PU-809A. The skid-mounted TQG can be mounted on a 5-ton trailer,
Model XM1061E1 and is designated PU-809A in that configuration. Detailed operation and maintenance for the trailer
can be found in TM 9-2330-376-14&P.

This maintenance manual is part of a family of manuals which includes an Operator's Manual (TM 9-6115-730-10) and
a Repair Parts and Special Tools Lists (RPSTL) Manual (TM 9-6115-730-24P).

Refer to References work package|WP 0121} located in or a listing of other related manuals.

This manual implements the Army Maintenance Transformation and changes the Maintenance Allocation Chart (MAC)
to support Field and Sustainment Maintenance under the new two-level maintenance concept.

This manual is written in Work Package (WP) format.

Table of Contents: The table of contents will help you understand the organization of the manual. The overall table of
contents in the front of the manual directs you to the Chapters and lists all of the work packages in the manual with
tables and figures identified for each work package. The chapters contain descriptive information, maintenance
procedures organized by maintenance level, and supporting data. Each chapter contains its own chapter index
that lists all the work packages within the chapter to help you find information. Each chapter is divided into work
packages with titles that describe the information or procedure in the work package. An alphabetical index at the end of
the manual can also be used to find work packages.

NOTE

The generator end of the TQG is referred to as the REAR of the TQG. The control panel is also
located on the generator end (REAR) of the TQG. Figure 1 (Sheets 1-6) in|WP 0002|shows where
TQG components are located.

GENERAL INFORMATION AND EQUIPMENT DATA WORK PACKAGES

contains general information work packages including required maintenance forms, records, and reports;
safety, care, and handling information and directions for finding warranty information. General information includes a
list of abbreviations and acronyms. Other WPs in the chapter describe the equipment, and include location of major
components, theory of operation, and equipment data.

FIELD LEVEL TROUBLESHOOTING WORK PACKAGES
|Chapter 2|Field Level Troubleshooting Work Packages contains Field Level Troubleshooting work packages.

The TQG features electronic troubleshooting that allows you to diagnose problems with the engine and generator by
using special indicators and code readouts displayed on the Electronic Modular Control Panel (EMCP).

Before you begin troubleshooting, read the introduction to troubleshooting MP 0004l carefully and familiarize yourself
with the operation and meaning of the codes and indicators. You should also use the Operator Manual,
TM 9-6115-730-10, so you know how controls and indicators work.

[WP 0004 |contains an overview of the troubleshooting that tells how the Generator Set Control (GSC) indicator lights
and Alarm Module lights work and describes the use of Component Identification (CID) codes and Failure Mode
Identifier (FMI). It contains directions for viewing the fault log of recorded controller and engine control module (ECM)
faults and engine event codes. The WP also explains the use of the Digital Voltage Regulator (DVR) failure codes
and indicators.
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HOW TO USE THIS MANUAL - Continued

WP _0005|contains a Field level troubleshooting index. This index is followed by the troubleshooting procedures in a
series of related WPs.

WP 0006 [contains troubleshooting procedures to be followed for dedicated GSC shutdown indicator lights.
WP 0007 fcontains troubleshooting procedures for SP Fault Codes.
WP 0008 [contains troubleshooting procedures for AL Fault Codes.

WP 0009|contains troubleshooting procedures for GSC Fault Codes based on generator set and engine monitoring
electronics for identify operating problems. These procedures contain all the CID FMI fault code combinations that
you will see displayed on the GSC display and directs you to the appropriate fault isolation procedure.

WP 0010 [contains troubleshooting procedures DVR Fault Codes.
WP 0011 contains troubleshooting for generator set failures without fault codes.

[WP 0012]tells you how to prepare the TQG for use with the Maintenance Support Device (MSD), if available, for using
Caterpillar Electronics Technician (Cat ET) engine diagnostic software. A laptop or SPORT running with MS Windows
2000 or higher can also be used. The WP describes how to load all software required for proper operation of
diagnostics software on your computer in a logical sequence. This includes the software for Caterpillar
Communications Adapter Il that you must preload on your computer before using the diagnostics software. It also
includes instructions for loading the ET software and other necessary instructions or documentation onto your
computer.

WP 0012 also contains instructions required for obtaining software license for the Cat ET tool and maintaining the
assigned registration number for the ET tool license. It also includes instructions for loading the ET software and
other necessary documentation onto your computer.

WP 0013|contains troubleshooting procedures using the Cat ET tool for Field level troubleshooting.

Before using the MSD and the Cat ET, software for Caterpillar Communication Adapter Il should also be preloaded as
described i WP 0012, Refer to Caterpillar Service Tool Hardware and Software/User’'s Manual Communication
Adapter Il, Ver 1.93 (1.9-B4) and CD NEHS0758.

UNIT (FIELD) LEVEL MAINTENANCE WORK PACKAGES

Unit (Field) Level Maintenance Instructions contains Unit (Field) Level Maintenance Instructions work
packages for the Generator Set.

Read the INITIAL SETUP section of each maintenance work package carefully before you start any maintenance
procedure. Get the tools and supplies listed and the personnel needed.

Unit (Field) Level Troubleshooting Work Packages for Winterization Kit contains Unit (Field) Level
Troubleshooting work packages for the optional winterization kit installation.

Xi
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HOW TO USE THIS MANUAL - Continued

DIRECT SUPPORT (FIELD) LEVEL MAINTENANCE WORK PACKAGES

Chapter 5|Direct Support (Field) Level Maintenance Instructions contains Direct Support (Field) Level
Maintenance Instructions work packages for the Generator Set.

Read the INITIAL SETUP section of each maintenance work package carefully before you start any maintenance
procedure. Get the tools and supplies listed and the personnel needed.

Chapter 6|General Support Level Maintenance Instructions. These instructions have been moved to Sustainment
(NMWR) in accordance with Implementation of Two Level Maintenance.

contains Supporting Information, including References WP, Introduction and Two-Level MAC work
packages, Expendable and Durable Items List WP, Tool Identification List WP, Mandatory Replacement Parts WP,
and any additional support items WPs.

Rear Matter. At the rear of your manual, you will find a Glossary, Alphabetical Index, Foldout schematics, DA Form
2028s.

While performing the procedures in this manual, you may find that you are able to make suggestions that will improve
the manual. At the back of this manual, you will find copies of DA Form 2028 that invite you to submit your
suggestions.

DIRECT SUPPORT (FIELD) LEVEL MAINTENANCE
TACTICAL QUIET GENERATOR 200 kW, 50/60 Hz MEP-809A/PU-809A
"~ —® CRANKSHAFT VIBRATION DAMPER AND PULLEY MAINTENANCE

TOOLS AND}\.INITIAL SETUP:

TITLE|

SPECIAL TOOLS

Tools and Special Tools Personnel Req“irEd'\PERSONNEL
Tool Kit, General Mechanic’s One REOUIRED
(WP 0123, Item 5) Q
_ Rererences.\REFERENCES
MATERIALS/}/‘ Mal\t/le;;rllil(ljltzagrts TM 9-6115-730-10
PARTS (WP 0124, Item 6) Equipment Condition .\
’ . EQUIPMENT
Drive belt removed (WP 0068) CONDITION
LEGEND:
TITLE The name of the procedure.
TOOLS AND SPECIAL TOOLS The tools and equipment needed to do the procedures.
MATERIALS/PARTS The supplies and parts needed to do the procedures.
PERSONNEL REQUIRED The personnel needed to do the procedures.
REFERENCES Other work packages, manuals, and publications needed to do the procedure.
EQUIPMENT CONDITION Special equipment condition(s) or procedures to be performed before starting the
procedure.
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CHAPTER 1

GENERAL INFORMATION, EQUIPMENT
DESCRIPTION AND THEORY OF OPERATION
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CHAPTER 1

FIELD AND SUSTAINMENT MAINTENANCE
GENERAL INFORMATION, EQUIPMENT DESCRIPTION AND THEORY OF OPERATION

WORK PACKAGE INDEX

Title WP _Sequence No.
GENERAL INFORMATION ... ittt ittt et e e e e e e e e e e e e aa e e ab e e ab s eanssaa e saasransranssannenes 0001
EQUIPMENT DESCRIPTION AND DATA oo, 0002
THEORY OF OPERATION .ottt e e ettt e et e e et e s e e eeae e e s et e e ee st s e s eaaa s s eataeessbaseessennserees 0003
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FIELD AND SUSTAINMENT MAINTENANCE
TACTICAL QUIET GENERATOR 200 kW, 50/60 Hz MEP-809A/PU-809A
GENERAL INFORMATION

SCOPE

This technical manual (TM) contains instructions for Unit and Direct Support (Field), General Support
(Sustainment), Preventive Maintenance Checks and Service (PMCS), maintenance, checks and adjustments,
theory of operation, troubleshooting, and corrective maintenance for the 200 kW Tactical Quiet Generator Set,
MEP-809A and PU-809A.

Type of Manual: Field and Sustainment Maintenance.
Model Number and Equipment Name: Generator Set, Tactical Quiet, Skid Mounted, 200 kW, 50/60 Hz, MEP-809A.

Purpose of Equipment: The 200 kW TQG provides 120/208 Vac or 240/416 Vac, 50/60 Hz, 3-phase power for a
wide variety of military applications, offering the mobility and operational characteristics demanded by modern
armed forces. Operational characteristics include the ability to operate at all possible humidity levels, at ambient
temperature levels from -25°F to +120°F (-32°C to +49°C) down to -50°F (-46°C) with winterization kit, and at
altitudes up to 10,000 feet.

CONSOLIDATED INDEX OF ARMY PUBLICATIONS AND BLANK FORMS

Refer to the latest issue of DA PAM 25-30 to determine whether there are new additions, changes, or additional
publications pertaining to the equipment.

MAINTENANCE FORMS, RECORDS, AND REPORTS

a. Army Reports of Maintenance and Unsatisfactory Equipment. Department of the Army forms and procedures
used for equipment maintenance will be those prescribed by DA PAM 738-750, as contained in the current
Maintenance Management Update (The Army Maintenance Management System (TAMMS). Fill out and
forward to the TAMMS clerk, DD Form 5988-E, automated form in the Unit Level Logistics System (ULLS),
generated Equipment Maintenance and Inspection Worksheet.

Air Force Personnel will use AFR 66-1 for maintenance reporting and TO 00-35D-54 for unsatisfactory
equipment reporting.

b. Reporting of Item and Packaging Discrepancies. Army and Air Force users fill out and forward SF 364
(Supply Discrepancy Report (SDR)) as prescribed in AR 735-11-2/DLAR 4140.55/SECNAVINST
4355.18/AFR 400-54/MCO 4430.3J.

c. Transportation Discrepancy Report (TDR) (SF 361). Army users fill out and forward Transportation Discrep-

ancy Report (TDR) (SF 361) as prescribed in AR 55-38/NAVSUPINST 4610.33C/AFR 75-18/MCO
P4610.19D/DLAR 4500.15.
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REPORTING EQUIPMENT IMPROVEMENT RECOMMENDATIONS (EIR)

If your 200 kW Tactical Quiet Generator Set needs improvement, let us know. Send us an EIR. You, the user, are
the only one who can tell us what you don't like about your equipment. Let us know why you don't like the design
or performance. Put it on an SF Form 368, Product Quality Deficiency Report (PQDR). EIRs should be mailed
directly to:

Commander

U.S. Army Communications and Electronics Life Cycle Management Command
ATTN: AMSEL-LC-LEO-D-E-ED

Fort Monmouth, New Jersey 07703-5000

EQUIPMENT DEFICIENCY REPORTING

USAF Deficiency Reporting and Investigating System, TO 00-35D-54, Appendix A procedures will be used for
electronic submission. Submit mailed SF 368 forms to:

Warner-Robins AFB
WRALC/LGMTC

375 Perry Street

Robins, AFB GA 31098-1865

A reply will be furnished to you.

CORROSION PREVENTION AND CONTROL (CPC)

CPC of materiel is a continuing concern. It is important that any corrosion problems with this item be reported so
that the problem can be corrected and improvements can be made to prevent the problem in future systems.
While corrosion is typically associated with rusting of metals, it can also include deterioration of other materials,
such as rubber and plastic. Unusual cracking, softening, swelling, or breaking of these materials may be a
corrosion problem. If a corrosion problem is identified, it can be reported using Standard Form 368, Product
Quality Deficiency Report. Use of key words such as “corrosion,” “rust,” “deterioration,” or “cracking” will ensure
that the information is identified as a CPC problem. The form should be submitted to the address specified in DA
PAM 738-750. Air Force personnel will use TO 25-1-3.

DESTRUCTION OF ARMY MATERIAL TO PREVENT ENEMY USE

Refer to TM 750-244-2 for demolition procedures when equipment destruction is required.

PREPARATION FOR STORAGE OR SHIPMENT

Requirements for packaging and administrative storage are contained in TM 9-6115-730-10. Requirements for

short and long term storage are in|WP_0085
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WARRANTY INFORMATION

This section provides information of manufacturer’s warranties for generator set components.
See Table 1 for list of warranted components (this work package).

NOTE

Check the Insp Date on the end-item data plate on the generator set. If the Insp Date is prior to
09/06, the (12) month Warranty period shall begin on 08/31/06.

If the Insp Date on the data plate is 09/06 or after, the standard (12) month Warranty begins on
the date stamped.

Warranty service may be obtained through two methods.

1.

a. (ARMY ONLY) Fill out the preferred warranty claim SF 368, Product Quality Deficiency Report, or fill out a
warranty claim per DA PAM 738-750. The DA Form 2407, Maintenance Request, is also acceptable. Mail
completed form to Commander, US Army, Communications-Electronics Command, ATTN: AMSEL-LC-CCS-
G-GN, 1200 Nealis Avenue, Fort Monmouth, New Jersey 07703-5043. At a minimum, the end item NSN,
serial number, and date of shipment to the government, and the defective component part number/CAGE
must be included in the documentation.

b. (OTHER SERVICES) TBD

Warranty service can be obtained by contacting the actual warranted component manufacturer listed in
column 1. Each manufacturer will provide instructions on filing the claim.

Troubleshooting should be performed to the level of warranted component, but no further unless directed by
the warranted component manufacturer. Troubleshooting to the failed part inside warranted components may
invalidate the warranty.

There are some components with short warranty periods that may not be listed in Table 1. Warranty
coverage may be available for these components. Submit warranty claims in accordance with DA PAM 738-
750 to determine if the components are covered.

If you have difficulty with or questions about the warranty process, contact your local CECOM LAR or the
CECOM Generator Branch, DSN 992-1313, (732) 532-1313.
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MANUFACTURER WARRANTY INFORMATION

Column (1) - MANUFACTURER. This column gives you the name and address of the manufacturer of a
component under warranty. Telephone numbers, fax numbers, and internet addresses are listed where available.

Column (2) - COMPONENT UNDER WARRANTY. This column describes the component under warranty with
part number (PN) and vendor part number VPN where available.

Column (3) ~-WARRANTY PERIOD. This column lists the length of the warranty period.

Table 1. Manufacturer’s Warranties for 200 kW Generator Set.

1) ) 3)
WARRANTY
MANUFACTURER COMPONENT UNDER WARRANTY PERIOD
Caterpillar, Inc Diesel Engine 12 Months
Defense Products Engine Service (PN: 0116-2110, VPN: 212-3802)
Engineer
PO Box 470 Digital Control System Components

Mossville, IL 61552-0470
GSC+P Controller

Phone: 309-578-4562 (PN: 0116-1201-41, VPN: 198-9253)
Fax: 309-578-3739
Alarm Module

CAGE: 11083 (PN: 0116-1201-34, VPN: 130-3324)

Caterpillar, Inc. — Continued Digital Voltage Regulator

Warranty repairs can also be (PN: 0116-1201-37, VPN: 155-3832)

obtained through any Caterpillar
dealer. Nearest dealer can be
located at www.cat.com

Load Sharing Module
(PN: 0116-1201-39, VPN: 161-0797)

Transformer
(PN: 0116-1201-32, VPN: 118-0175)

Transformer
(PN: 0116-1201-40, VPN: 169-4701)

Harness Assembly
(PN: 0116-1201-43, VPN: 212-8737)

Marathon Electric Generator 12 months from date
P.O. Box 8003 (PN: 0116-2120, VPN: 571PSL4800) of startup or 18
Wausau, WI 54402-8003 months from date of
shipment whichever
Phone: 715-675-8237 period shall expire

first.

0001-4




TM 9-6115-730-24 0001
Table 1. Manufacturer’'s Warranties for 200 kW Generator Set - Continued.
1) 2) (3)
WARRANTY
MANUFACTURER COMPONENT UNDER WARRANTY PERIOD
Signal Transformer Transformer 1250 VA 12 Months
500 Bayview Avenue (PN: 0116-1257, VPN: HP1-12)
Inwood, NY 11096-1792
Phone: 516-239-5777
Derema Group Switch, Battery Disconnect 12 Months
46 Acorn Drive (PN: 0116-1298, VPN: 2304-A)
Westbrook, CT 06498
Phone 860-399-5669
Madison Company Fuel Level Switch 12 Months
27 Business Park Drive (PN: 0116-2304, VPN: M3863 )
Branford, CT 06405
Phone: 203-488-4477
Technology Research Co Relay, Overload/Short Circuit 12 Months

140" Avenue North
Clearwater, FL 33760

Phone: 727-535-0572
Rwood@TRCI.net

(PN: 0116-1219, VPN: 19970)

G & O Manufacturing Co.
100 Gando Drive
New Haven, CT 60513

Phone: 601-366-1423

Radiator Assembly
(PN: 0116-2400, VPN: X6635-00-50)

18 months from
shipment or 12
months in service

Parker Hannifin Corporation Filter, Crankcase Ventilation 12 Months
Racor Division (PN: 0116-1607-02, VPN: CCV6000-08L)

Phone: 209-575-7651

hbrizuela@parker.com

Donaldson Company, Inc. Muffler, Exhaust 36 Months
Minneapolis, MN 55440-1299 (PN: 0116-2500, VPN: WOM12-0744)

Phone: 800-374-1374 Air Cleaner Assembly 12 Months

www.donaldson-filters.com

(PN: 0116-2600, VPN: FVG16-0587)
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NOMENCLATURE CROSS REFERENCE LIST

See TM 9-6115-730-24 for nomenclature for common names listed alphabetically with a cross-reference to the
official nomenclature (i.e., Maintenance Allocation Chart (MAC), Repair Parts and Special Tools Lists (RPSTL)).

Common Name Official Nomenclature
200 KW TQG Generator Set, Skid Mounted Tactical Quiet, 200 kW, 50/60 Hz,
MEP-809A

Generator Set, Trailer Mounted, Tactical Quiet, 200 kW,
50/60 Hz, PU-809A

LIST OF ABBREVIATIONS AND ACRONYMS

Abbreviation/Acronym Definition

AAL Additional Authorization List

AC Alternating Current

AFPV Auxiliary Fuel Pump Solenoid Valve
AFPS Aucxiliary Fuel Pump Switch

AGM Absorbed Glass Mat

ASR Air Shut Off Relay

ATB AC Transformer Box

BAT Battery

BDS Battery Disconnect Switch

Bl Basic Issue Iltems

BIT Built-in-Test

BRT Brightness

BLK Black

BSS Battle Short Switch

BTB Bus Transformer Box

CAGE Commercial and Government Entity
CBR Chemical, Biological, and Radiological
CCA Circuit Card Assembly

CCM Customer Communication Module
CCs Contractor Control Switch

cCcw Counterclockwise

CDR Cool Down Relay

CID Component Identifier

COEl Components of End Item

CPU Computer Processing Unit

CRFF Diode Field Flash

CT Current Transformer
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LIST OF ABBREVIATIONS AND ACRONYMS - Continued

Abbreviation/Acronym

CTA
CTR
cw
DBHI
DBLO
DC
DCS
DESCP
DVR
ECM
ECS
EGR
EMCP
EMI
ESD
ESPB
ul
FCR
FMI
GFCI
GFE
GFR
GND
GSC
IETM
KFF
kPa
KR
kva
KVAR
KVARHTr
kW
kwh
JTA
LCD
LED

Definition

Common Table of Allowances
Crank Termination Relay
Clockwise

Dead Bus Relay High Sensing
Dead Bus Relay Low Sensing
Direct Current

Dead Crank Switch

Description

Digital Voltage Regulator
Engine Control Module

Engine Control Switch
Electronic Governor Relay
Electronic Modular Control Pane
Electromagnetic Interference
Electrostatic Discharge
Emergency Stop Pushbutton
Electronic Unit Injector

Fuel Control Relay

Failure Mode Indicator

Ground Fault Circuit Interrupter
Government Furnished Equipment
Generator Fault Relay

Ground

Generator Set Control
Interactive Electronic Technical Manual
Relay Field Flash

Kilo Pascal

Main Contactor Relay
Kilovolt-ampere
Kilovolt-ampere-reactive
Kilovolt-ampere-reactive hour
Kilowatt

Kilowatt hour

Joint Table of Allowances
Liquid Crystal Display

Light Emitting Diode
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LIST OF ABBREVIATIONS AND ACRONYMS - Continued

Abbreviation/Acronym Definition

LSM Load Sharing Module

MAC Maintenance Allocation Chart

MSD Maintenance Support Device

MTOE Modified Table of Organization and Equipment
NATO North Atlantic Treaty Organization

NBC Nuclear, Biological, and Chemical

NSN National Stock Number

oL/scC Overload and Short Circuit Module

OSHA Occupational Safety and Health Act

PAR Paralleling Relay

PF Power Factor

PMCS Preventive Maintenance Checks and Services
PN Part Number

PQDR Product Quality Deficiency Report

PRMTR Parameter

PSR Programmable Spare Relay

PW Pulse Width

PWM Pulse Width Modulation

RPSTL Repair Parts and Special Tools Lists

RR GSC Run Relay

SCR Silicon Controlled Rectifier

SDR Supply Discrepancy Report

SMMS Starter Motor Magnetic Switch

SMR Starter Motor Relay

SMS Sync Mode Switch

SP Spare Input

SR Slave Receptacle

SRY Slave Relay

SSP Speed Setting Potentiometer

TAMMS The Army Maintenance Management System
TDA Table of Distribution and Allowances

TDC Top Dead Center

TDR Transportation Discrepancy Report

™ Technical Manual

TMDE Test, Measurement, and Diagnostic Equipment
TPI Threads per Inch
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LIST OF ABBREVIATIONS AND ACRONYMS - Continued

Abbreviation/Acronym Definition

TQG Tactical Quiet Generator
ULLS Unit Level Logistics System
u/M Unit of Measure

Vac Volts Alternating Current
Vdc Volts Direct Current

SAFETY, CARE, AND HANDLING INFORMATION

The TQG contains no radioactive components or parts or radioactive material requiring special handling or
consideration. The TQG contains no electronic modules or components requiring special handling to protect them
from electrostatic discharge (ESD).

This manual describes physical and chemical processes that may require the use of chemicals, solvents, paints, or
other commercially available material. Users of the manual should obtain the material safety data sheets
(Occupational Safety and Health Act (OSHA) Form 20 or equivalent) from the manufacturers or suppliers of
materials to be used. Users must be completely familiar with manufacturer/supplier information and adhere to
their procedures, recommendations, warnings, and cautions for safe use, handling, storage, and disposal of these
materials.

REPAIR PARTS

Repair parts are listed in the Repair Parts and Special Tools List (RPSTL) TM 9-6115-730-24P.

SPECIAL TOOLS, TMDE, AND SUPPORT EQUIPMENT

Special Tools; Test, Measure, and Diagnostic Equipment (TMDE); and support equipment are needed for Field
maintenance. They are listed in the RPSTL, TM 9-6115-730-24P, and in the Maintenance Allocation Chart (MAC)
in|WP 0123

COMMON TOOLS AND TEST EQUIPMENT

For authorized common tools and equipment, refer to the Modified Table of Organization and Equipment (MTOE),
Common Table of Allowances (CTA) 50-970, Expendable/Durable Iltems (Except: Medical, Class V, Repair Parts,

and Heraldic Iltems), or Army Medical Department Expendable/Durable Items CTA 8-100, as applicable to your
unit.

END OF WORK PACKAGE
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FIELD LEVEL MAINTENANCE
TACTICAL QUIET GENERATOR 200 kW, 50/60 Hz MEP-809A/PU-809A
EQUIPMENT DESCRIPTION AND DATA

EQUIPMENT CHARACTERISTICS, CAPABILITIES, AND FEATURES

The 200 kW Tactical Quiet Generator (TQG) is skid-mounted and is designated MEP-809A. When the 200 kW
TQG is mounted on a trailer, it is designated PU-809A. The 200 kW TQG consists of a diesel engine that can
operate using diesel fuel, or aviation fuel, a brushless alternating current (AC) generator, a digital voltage
regulator (DVR), an electronic governing system, a fuel system, a 24 Vdc cranking system, a control system, a
protection system, and other devices as described below to achieve a complete engine-driven generator set. The
system uses the Caterpillar C-12 engine and a Marathon generator model DOD 751 FR. The engine is
electronically controlled. The electronic control is essential to meeting U.S. Environmental Protection Agency
(USEPA) and fuel consumption requirements. All the electrical components and assemblies (including the voltage
regulator) that provide the required instrumentation and control functions are contained in the Electronic Modular
Control Panel (EMCP) located on the generator end (rear) of the TQG. The generator end of the TQG is
considered the rear of the generator in the following descriptions. Opening the EMCP and side access panels
gives accessibility to all the electrical components and essential engine components. Paralleling receptacles are
used to connect the paralleling cable between generator sets of the same family. The generator set family
includes a 100 kW TQG. The 100 kW TQG is skid-mounted and is designated MEP-807A. When the 100 kW
TQG is mounted on a trailer, it is designated PU-807A. These generator sets use the same control system as the
MEP-809A and PU-809A 200 kW TQG and can operate in parallel to share an electrical load.

LOCATION AND DESCRIPTION OF MAJOR COMPONENTS
ENGINE

The engine for the 200 kW TQG is the Caterpillar C-12 engine (Figure 1, Sheet 1, Item 1). The engine is
electronically controlled. The engine control module (ECM) controls the amount of fuel that is injected by the unit
injectors. The EMCP provides frequency (speed) control, controls long and short-term stability, and regulates load
conditions. High injection pressures help to reduce fuel consumption and emissions. Precise injection timing
optimizes the engine's performance for starting, emissions, noise and fuel consumption.

MUFFLER

The muffler/exhaust system (Figure 1, Sheet 1, Item 2) and exhaust tubing are connected to the engine exhaust
manifold. This system reduces engine exhaust noise. Exhaust gases are exhausted upward from the top of the
generator set.

TURBOCHARGER
The turbocharger (Figure 1, Sheet 1, Item 3) is located on the right side of the engine. Powered by engine

exhaust gases, the turbocharger compresses air from the air filter to provide pressurized air to the engine for
combustion.

AIR CLEANER ASSEMBLY
The air cleaner assembly (Figure 1, Sheet 1, Item 4) is located on the left side of the engine inside the rear

access doors. The air cleaner filters intake air used for engine combustion. The air cleaner is equipped with a
restriction indicator (refer to TM 9-6115-730-10,|WP 0012]WP 0014).

0002-1



TM 9-6115-730-24 0002

LOCATION AND DESCRIPTION OF MAJOR COMPONENTS - Continued

Figure 1. 200 kW Tactical Quiet Generator Location of Components (Sheet 1 of 6).
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LOCATION AND DESCRIPTION OF MAJOR COMPONENTS - Continued

Figure 1. 200 kW Tactical Quiet Generator Location of Components (Sheet 2 of 6).
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LOCATION AND DESCRIPTION OF MAJOR COMPONENTS - Continued

Figure 1. 200 kW Tactical Quiet Generator Location of Components (Sheet 3 of 6).
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LOCATION AND DESCRIPTION OF MAJOR COMPONENTS - Continued

Figure 1. 200 kW Tactical Quiet Generator Location of Components (Sheet 4 of 6).
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LOCATION AND DESCRIPTION OF MAJOR COMPONENTS - Continued

Figure 1. 200 kW Tactical Quiet Generator Location of Components (Sheet 5 of 6).
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LOCATION AND DESCRIPTION OF MAJOR COMPONENTS - Continued

Figure 1. 200 kW Tactical Quiet Generator Location of Components (Sheet 6 of 6).
ALTERNATOR
The alternator (Figure 1, Sheet 1, Item 5) is located on the right side of the engine. The alternator maintains the
batteries in a state of full charge. The alternator also provides 24 Vdc voltage for TQG control circuits and to the
NATO slave receptacle.
RADIATOR
The radiator (Figure 1, Sheet 1, Item 6) located at the front of the TQG eliminates engine heat via circulated
coolant and air. The radiator and engine fan are the primary heat exchanger for cooling engine coolant and
turbocharged engine intake air.

WATER PUMP

The water pump (Figure 1, Sheet 1, Item 7) located on the right side of the engine circulates coolant through the
engine block and radiator to cool the engine.
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LOCATION AND DESCRIPTION OF MAJOR COMPONENTS - Continued
LOAD BOARD

The load board (Figure 1, Sheet 2, Item 8) connects load cables to the TQG with heavy duty connector lugs and
nuts.

RECONNECTION BOARD

The reconnection board (Figure 1, Sheet 2, Iltem 9) allows the operator to change the TQG generator output
voltage for different load applications. The TQG can be configured for 120/208 Vac or 240/416 Vac operation for
50 Hz or 60 Hz.

MAIN LOAD CONTACTOR

The main load contactor K1 (Figure 1, Sheet 2, Item 10) connects/disconnects generator load output to the load
board.

AC GENERATOR

The generator (Figure 1, Sheet 2, Item 11) used in the 200 kW TQG is designed to meet military applications for
the TQG. The generator is a brushless, single bearing, rotating-rectifier generator. It is close-coupled to the
engine via flexible drive disks. Each generator consists of five major components: main stator (armature), main
rotor (field), exciter stator (field), exciter rotor (armature), and rotating rectifier assembly.

ELECTRONIC MODULAR CONTROL PANEL

The TQG EMCP (Figure 1, Sheet 3, Iltem 12) contains controls and indicators for monitoring TQG operation.
Located at the rear end of the generator set, the EMCP contains the Generator Set Control (GSC) (Figure 1,
Sheet 3, Item 13), an alarm module (Figure 1, Sheet 3, Iltem 14), and a digital voltage regulator (DVR) (Figure 1,
Sheet 3, Item 15). EMCP displays and indicators allow the user to monitor all engine and generator functions with
alarms and identification of malfunctions. Malfunction/Symptom Indices in Troubleshooting work packages identify
the malfunctions. The Malfunction/Symptom indices in the Troubleshooting work packages list off of the alarm
codes and fault codes for TQG malfunctions. The GSC monitors the output frequency of the generator and
controls the engine speed to maintain a constant output frequency, regardless of load. The PUSH TO STOP
EMERGENCY STOP pushbutton (Figure 1, Sheet 3, Item 16) shuts down the TQG immediately when it is
pushed.

PARALLELING RECEPTACLES

The PARALLELING RECEPTACLES panel is located to the left of the Electronic Modular Control Panel (EMCP).
The paralleling receptacles (Figure 1, Sheet 3, Item 17) are used to connect the paralleling cable between
100/200 kW generator sets.

CONVENIENCE RECEPTACLES

Two convenience receptacles (Figure 1, Sheet 3, Item 18) are located to the left of the Electronic Modular Control
Panel (EMCP) on the PARALLELING RECEPTACLES panel. The receptacles rated 120 Vac, 15A are available
at all times during generator operation. The receptacles are protected by a GROUND FAULT CIRCUIT
INTERRUPTER with TEST and RESET (Figure 1, Sheet 3, Item 19) functions. The frequency at the convenience
receptacle outlets is set by generator frequency and will be 50 Hz or 60 Hz.
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LOCATION AND DESCRIPTION OF MAJOR COMPONENTS - Continued
DEAD CRANK SWITCH

The dead crank switch (Figure 1, Sheet 4, Item 21) is located inside the generator housing at the left rear. During
maintenance, the dead crank switch allows the engine to be cranked without starting the engine.

NATO SLAVE RECEPTACLE

The NATO slave receptacle (Figure 1, Sheet 4, Item 22) is located on the left side (front) of the TQG. It is used for
24 Vdc slave starting.

BATTERIES

Four 12 Vdc batteries (Figure 1, Sheet 4, Item 23) located at the front of the generator are connected in series
and parallel. The batteries provide power for EMCP controls, engine starting, and to the NATO slave receptacle.
These batteries can be disconnected with the Battery Disconnect Switch (Figure 1, Sheet 4, Item 24).

WINTERIZATION KIT (ISSUED TO SELECTED UNITS ONLY)

The winterization kit consists of a fuel-fired heater (Figure 1, Sheet 4, Item 25) to heat engine coolant. The kit also
includes resistor heaters located in EMCP. The fuel-fired heater is controlled with the winterization kit control
panel (Figure 1, Sheet 3, Item 20).

STARTER

The engine starter motor (Figure 1, Sheet 5, Item 26) is located on the right rear side of the engine. The electric
starter engages the flywheel mechanically to start the diesel engine.

SKID BASE

The skid base (Figure 1, Sheet 5, Item 27) provides the main structural support for the engine generator set. The
skid base consists primarily of two formed side rails, cross members, mounting pads, fork lift openings, and a
bottom plate. Main cross members complete the primary skid base structure to support the engine and generator
mounting pads and vibration isolators and reinforce the fork lift openings (Figure 1, Sheet 5, Item 28). Four 25,000
Ib (11,400 kg) capacity LIFT/TIEDOWN rings (Figure 1, Sheet 5, ltem 29) are attached to the skid weldment. In
addition to supporting the engine generator assembly, housing, battery and other components, the skid base
has provisions for engine oil drain (Figure 1, Sheet 5, Item 30), coolant drain (opposite side), a water separator
drain (Figure 1, Sheet 5, Item 31), and fuel tank drain (Figure 1, Sheet 5, Item 32). The skid base also serves as a
support and protective enclosure for the fuel tank.

FUEL TANK

The fuel tank (Figure 1, Sheet 5, Item 33) is a 128 gallon (485L) molded tank located below the diesel engine
between the skid assembly side members.

ENGINE CONTROL MODULE

The engine control module (ECM) (Figure 1, Sheet 5, Item 34) monitors most of the engine sensors and controls
the amount of fuel that is injected by the unit injectors as well as engine timing functions.
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LOCATION AND DESCRIPTION OF MAJOR COMPONENTS - Continued
GENERATOR HOUSING

The housing (Figure 1, Sheet 6, Item 35) is fabricated from sheet steel and attaches directly to mating flanges on
the skid base. The housing is thus removable for unscheduled maintenance and engine or generator removal.
Access openings and doors (Figure 1, Sheet 6, Item 36) allow engine, generator, and other component servicing.
Each side of the rear housing has a set of double doors and the large doors at the front of the housing provide
accessibility. The housing structure incorporates acoustic damping foam and internal baffle structures to reduce
engine noise. The rugged design of the housing includes reinforced corners and access openings to meet
transportability, operational, and handling requirements of a mobile military generator set.

TRAILER-MOUNTED CONFIGURATION (PU-809A)

The skid-mounted TQG can be mounted on a model XM1061 E1 5-ton trailer (Figure 1, Sheet 6, Item 37). In this
configuration, the TQG can be towed and positioned as required. In the power-unit configuration, the trailer-
mounted TQG has an accessory box (Figure 1, Sheet 6, Item 38) and two fire extinguishers (Figure 1, Sheet 6,
Item 39). The TQG skid is bolted directly to the trailer bed and frame.

EQUIPMENT DATA

Table 1 lists equipment data for the 200 kW TQG.

Table 1. 200 kW TQG Equipment Data.

EQUIPMENT DATA
200 kW Tactical Quiet Generator Set MEP-809A /PU-809A
Overall length 114 in. (290 cm)
Width 50in. (127 cm)
Height 75in. (191 cm)
Weight
Wet (includes fuel) 9,300 Ib (4218 kg)
Dry 8,200 Ib (3719 kq)
Engine
Manufacturer Caterpillar
Model C-12, serial number BCY series
Type Six cylinder, in-line, four cycle, turbocharged diesel
Horsepower 395 hp @ 1800 rpm (60 Hz)
329 hp @ 1500 rpm (50 Hz)
Displacement 732 cu. in (12.0L)
Valves per cylinder Four (two inlet, two exhaust)
Valve lash setting (cold engine) Inlet: 0.015 in. (0.38 mm)
Exhaust: 0.025 in. (0.64 mm)
Cooling system
Type Pressurized radiator and coolant pump
Capacity 42 gt (39.7L)
Normal operating temperature 170°F to 200°F (77°C to 93°C)
Temperature indicating system voltage 24 Vdc, range programmable
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EQUIPMENT DATA - Continued

Table 1. 200 kW TQG Equipment Data - Continued.

EQUIPMENT

DATA

Lubricating system
Type
Pump type
Capacity
Normal operating pressure

Fuel system
Fuel type
Fuel tank capacity
Consumption rate

Auxiliary fuel pump
Manufacturer
Voltage rating
Delivery rate

Fuel level switch
Manufacturer
Type
Model
Voltage

Engine starting system

Batteries
Manufacturer
Voltage

Starter
Manufacturer
Model
Voltage rating
Drive type

Alternator
Manufacturer
Model
Voltage rating
Drive type

Generator
Manufacturer
Model

Type

Full flow, circulating pressure
Positive displacement gear
36 gt (34.1L)

25 to 70 psi (241 to 483 kPa)

DF-1, DF-2, (1-D/2-D), JP5, JP8
128 gal (485L)
8 hour tank capacity at full load (8.25 GPH)

Walbro Corp.
24 Vdc (16 to 30 Vdc)
34 gph at 30 Vdc; 17 gph at 18 Vdc

Madison
Float
0116-2303
18-32 Vdc

Optima
12 Vdc, qty 4 (sealed units)

Caterpillar
207-1556
24 Vdc
Direct

Caterpillar
4N3986

24 Vdc, 50A
Belt

Marathon
571PSL4800
Alternating current, synchronous, brushless
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EQUIPMENT DATA - Continued

Table 1. 200 kW TQG Equipment Data - Continued.

EQUIPMENT

DATA

Load capacity

Current ratings
120/208 Vac connection
240/416 Vac connection

Power factor
Cooling

Drive type

Duty classification

Governing system

Load measuring unit
Manufacturer
Model

Engine control module
Manufacturer
Model

GSC Protective Relay Setpoint Values
Low oil pressure shutdown
High water (coolant) temperature shutdown
Engine overspeed
Overcrank (total cycle crank time)
High oil temperature shutdown
Overvoltage alarm threshold
Generator overvoltage shutdown threshold
Generator undervoltage alarm threshold
Generator undervoltage shutdown threshold
Generator overfrequency alarm threshold
Generator overfrequency shutdown threshold
Generator underfrequency alarm threshold
Generator underfrequency shutdown
Generator phase overcurrent alarm threshold
Generator total overcurrent alarm threshold
Generator phase overcurrent shutdown threshold
Generator total overcurrent shutdown threshold
Reverse power shutdown

200 kW at 60 Hz
(1,800 rpm)

166 kW at 50 Hz
(1,500 rpm)

694A at 60 Hz
347A at 60 Hz

0.8

Fan cooled
Direct coupling
Continuous

578A at 50 Hz
289A at 50 Hz

Caterpillar
161-0797

Caterpillar
198-9253

26 psi (179 kPa)

230°F (110°C)

2120 rpm

90 seconds

253°F (123°C)

125% overvoltage for programmed voltage

125% of nameplate voltage

82% of programmed voltage

75% of nameplate voltage

63 Hz for 60 Hz operation; 53 Hz for 50 Hz operation
66 Hz for 60 Hz operation; 55 Hz for 50 Hz operation
57 Hz for 60 Hz operation; 48 Hz for 50 Hz operation
57 Hz for 60 Hz operation; 45 Hz for 50 Hz operation
160% of nameplate current

160% of nameplate current

160% of nameplate current

160% of nameplate current

15% to 17%

END OF WORK PACKAGE
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FIELD LEVEL MAINTENANCE
TACTICAL QUIET GENERATOR 200 kW, 50/60 Hz MEP-809A/PU-809A
THEORY OF OPERATION

GENERAL

This work package contains functional descriptions of the generator set and explains how TQG functional
systems interact with one another.

ENGINE OVERVIEW

The 200 kW TQG is powered by an in-line six cylinder diesel engine. The engine firing order is 1-5-3-6-2-4. The
engine rotation is counterclockwise when the engine is viewed from the flywheel end (rear) of the engine. The
engine uses a turbocharger and an air-to-air aftercooler. The engine cylinder bore is 5.12 inch (130 mm) with
stroke of 5.91 inch (150 mm). Total displacement is 732 cu. in. (12.0L). The engine electronic unit injector system
(EUI) eliminates mechanical components that are used in a pump-and-line system. The EUI provides increased
control of the timing and increased control of the fuel air mixture. The timing advance is achieved by precise
control of the unit injector timing. Adjusting injection duration controls engine rpm. An engine speed sensor
provides information to the Engine Control Module (ECM) for detection of cylinder position and engine rpm. The
engine has built-in diagnostics to ensure that all of the components are operating properly. In the event of a system
component failure, the operator will be alerted via the Generator Set Control (GSC) component of the TQG
Electronic Modular Control Panel (EMCP). Numerical codes of the faulty component or condition are displayed on
the GSC. Intermittent faults are logged and stored in the ECM memaory.

Engine Control Module

The Engine Control Module (ECM) automatically provides the correct amount of fuel in order to start the engine.
The ECM is integrated with the engine fuel system and the engine air inlet and exhaust system to control the fuel
delivery and the injection timing electronically. The ECM provides timing control and fuel air ratio control. Injection
timing is achieved by the precise control of the injector firing time. Adjusting the injection duration controls engine
rpm. ECM energizes unit injector solenoids to start the injection of fuel and de-energizes the unit injector
solenoids to stop the injection of fuel.

Electronic Components
The engine uses three types of electronic components: input, control, and output. Input components send variable
electrical signals (voltage, frequency, or pulse width (PW)) to the ECM. ECM interprets input signals about the

condition, environment, or operation of the TQG. ECM firmware evaluates input data to control engine
components such as fuel injector solenoids or to log and relay information to EMCP.
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ENGINE SENSORS
Boost Pressure

Boost is defined as the difference between the inlet and outlet pressures of the turbocharger. The atmospheric
pressure sensor on the air inlet to the turbocharger is used to reduce smoke emissions at high altitudes and as
the reference for calculating turbocharger boost pressure. Boost pressure measurements are used to reduce
smoke emissions during acceleration. The outlet pressure sensor is located at the turbocharger outlet and
measures pressure from 3 to 49 psi (20 to 340 kPa).

Oil Pressure

The ECM monitors oil pressure following engine start up and may display a low oil pressure alarm diagnostic
code. The code will not be logged for 15 seconds following start up. The output of the oil pressure sensor is pulse
width modulated. The base frequency is 500 £150 Hz. The duty cycle varies from 13 to 85% corresponding to O to
100 psi (0 to 690 kPa).

Coolant Level Sensor

A sensor in the coolant detects dangerously low levels of coolant in the system. The output of this sensor is
connected to the GSC for display and control.

Crankshaft (bottom or primary) and Camshaft (top or secondary) Engine Speed/Timing Sensors

Two timing sensors determine engine timing. The primary sensor monitors crankshaft rotation and is used to
determine both engine rpm and fuel injection timing. The other sensor senses rotation of the camshaft. With these
redundant sensors, the probability of a failure shutting down the engine is greatly reduced. All of the timing for fuel
injection is based on the output of these sensors. If one fails, timing can continue based on the output of the other
sensor.

Fuel Pressure Sensor

The ECM monitors fuel pressure at the fuel pump between 0 and 100 psi (0O and 690 kPa).

Intake Manifold Air Temperature Sensor

The ECM monitors air manifold inlet temperature and uses this information to adjust ignition timing.

Coolant Temperature Sensor

The coolant temperature is used to determine whether to operate the engine in cold mode and to notify the
operator of excessive engine temperature. If the coolant temperature is below 63°F (17°C) and the engine is not
in the cranking phase of starting, the timing is advanced and fuel delivery is reduced to improve cold engine

performance. Cold mode remains active until the coolant temperature rises above 63°F (17°C) or until the engine
has been running five minutes.
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ENGINE SENSORS - Continued
Speed Input

The speed input signal to the ECM is a pulse width modulated control signal which eliminates the mechanical
throttle and governor linkages along with their adjustments. The nominal frequency is 500 +200 Hz. The pulse
width varies from 10% to 90% corresponding to idle and maximum speed of the engine. Signals outside of this
range are considered a failure and a fault code is logged.

Fuel Temperature Sensor

Fuel temperature is monitored and used to adjust fuel rate calculations and for fuel temperature power correction.
When fuel temperature exceeds 86°F (30°C), fuel rates are corrected to provide consistent power. Maximum
power correction is achieved at 158°F (70°C). Fuel temperatures exceeding 176°F (80°C) for 30 seconds cause a
diagnostic code to be logged.

TDC Probe Input

A connector on the engine harness is used to calibrate engine timing. A special probe is inserted into the engine
and this extra connector is connected to the probe. This special probe is used to determine how long after the
speed/timing sensor(s) sense top dead center (TDC) it actually occurs. This data is programmed into the engine
ECM at calibration.

ENGINE STARTING SYSTEM

The engine starting system (Figure 1) consists of four 12-volt batteries connected in series and parallel, a 24 VVdc
starter, a 24 Vdc battery charging alternator, a magnetic pickup (for sensing engine speed) and the related
switches and relays (described below) required for control of the starting system. The four 12 Vdc batteries are
configured in sets of two with each set consisting of two 12 Vdc batteries in parallel and the sets connected in
series to make a 24 Vdc system. The PUSH TO STOP EMERGENCY STOP pushbutton on the EMCP will
automatically disable the starting system and shut down the TQG if it is pushed in. For engine cranking, battery
power is supplied to the starter motor through the starter solenoid that in turn is controlled by the EMCP. The
starter engages the engine flywheel causing the engine to turn over. As the engine accelerates to above idle
speed (sensed by the magnetic pickup), the EMCP disengages the starter. Moving the ENGINE CONTROL switch
to COOL DOWN/STOP may also stop the starting sequence. The engine may be cranked without starting by
engaging the DEAD CRANK SWITCH. The DEAD CRANK SWITCH is a three-position switch. Up position is
CRANK, the center is OFF, and the lower position is NORMAL (operation). With the DEAD CRANK SWITCH in
CRANK, the starter motor is energized without activating any other starting or control function. With the switch in
the OFF center position, the system is off. With the switch in NORMAL (operation) position, the TQG may be
cranked and started. The belt-driven engine alternator charges the batteries. The battery charging alternator also
supplies GSC power. Normal operating indication depends on the state of charge in the batteries. A low charge,
such as exists immediately after engine starting, will cause a high reading. If the batteries are dead or inoperable,
external +24 Vdc power can be supplied to the TQG via the 24 Vdc NATO slave receptacle to start the generator
set engine. Cold outside temperatures make starting the engine difficult. The engine ECM controls the ether start
to improve the cold starting capability. The ether start is described in the Air Intake and Exhaust System
paragraph.
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ENGINE STARTING SYSTEM - Continued

Figure 1. Engine Starting System.
FUEL SYSTEM

The fuel system (Figure 2) consists of hoses, steel injector piping, fuel tank, fuel filter/water separator, fuel transfer
pump, and injectors. The fuel transfer pump draws fuel from the fuel tank through a fuel filter/water separator that
removes water and small impurities. The fuel is then pushed through the secondary fuel filter that removes even
smaller particles from the fuel. The fuel then enters a fuel manifold servicing unit injectors. Through the cam-
actuated injectors fuel enters the diesel engine combustion chamber, where it is mixed with air and ignited. The
fuel that is not used is cooled and returned to the fuel tank via an excess fuel return line. When the fuel level is
low, the fuel level switch will either supply power to the external auxiliary fuel pump for external fuel supply or shut
down the TQG to prevent it from completely running out of fuel. If a diesel engine runs out of fuel, it is
necessary to fill the fuel filters, purge all air from the lines and pumps, and bleed all injectors.
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FUEL SYSTEM - Continued

Figure 2. Fuel System.
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AUXILIARY FUEL SYSTEM

The auxiliary fuel system consists of an external fuel supply, a fuel hose, a 24 Vdc auxiliary fuel pump with
strainer and solenoid valve, fuel lines, and an auxiliary fuel pump relay. When the EMCP AUX FUEL switch is ON,
the auxiliary fuel pump can transfer fuel from an external fuel supply to the generator fuel tank. The fuel level float
in the fuel tank shuts off power to the auxiliary fuel pump via the auxiliary fuel pump relay when the TQG fuel tank
is full and reactivates the pump as the level drops. The fuel level indicator on the EMCP indicates the fuel level of
the fuel tank from the empty (E) to full (F).

ELECTRONIC UNIT INJECTOR FUEL SYSTEM

The engine uses an EUI in each cylinder. A solenoid on each injector controls the amount of fuel delivered by the
injector. An engine speed/timing sensor detects top dead center (TDC). All fuel injection is timed off the
occurrence of TDC. The ECM determines how much fuel is to be delivered based on the difference between
desired and actual speed. The ECM then sets the timing from TDC for each cylinder based on data received from
the coolant temperature sensor, inlet air manifold temperature, atmospheric pressure sensor, and turbocharger
outlet (boost) pressure sensor. The ECM adjusts timing and fuel delivery for best engine performance, fuel
economy, and white smoke control.

The EUI fuel system uses a mechanically actuated electronically controlled unit injector. All fuel systems for diesel
engines use a plunger and barrel to pump fuel under high pressure into the combustion chamber. Fuel is pumped
into the combustion chamber in precise amounts to control engine performance. The EUI uses a fuel injection
pump camshaft lobe to power the plunger.

Engine Control Module (ECM)

The ECM computer electronically controls engine performance. The ECM uses engine performance data
gathered by several sensors to make adjustments to the fuel delivery, injection pressure and injection timing. The
ECM contains programmed performance maps (software) to define horsepower, torque curves and rpm. This
software is commonly called the personality module. The ECM logs faults of engine performance. The ECM can
diagnose problems with itself and the sensors and sensed values input to the module. When a problem is
detected, a diagnostic code is generated and sent to the GSC where it is displayed. In most cases, the code is
also logged with the engine hour value indicating when the failure occurred. When diagnostic codes are
generated, they are referred to as active. They indicate a problem presently exists. These should be serviced first.
Diagnostic codes stored in memory are referred to as logged failures. The existence of a logged code does not
indicate a current failure. The failure may have occurred some time ago. The logged codes are useful when
troubleshooting an intermittent problem. Logged inactive codes require a generic password to clear as described
infWP 0004 and WP 0083. [Codes not requiring a password are automatically deleted from memory after 100
engine operating hours.

Fuel Transfer Pump and Fuel Flow

The fuel supply and injection circuit (Figure 3) is a conventional design for unit injected engines. It uses a fixed-
clearance gear fuel transfer pump to deliver fuel from the fuel tank to the unit injectors. The fuel transfer pump is
driven by the lower accessory drive gear. Fuel is pulled from the fuel tank and through the fuel filter/water
separator into the pump. The pump incorporates a check valve to permit fuel flow around the gears for hand
priming. The pump has a pressure regulating valve to protect the system from extreme pressure. The excess fuel
flow provided by the fuel transfer pump cools and purges the air from the unit injectors. The fuel is pulled from the
tank through the fuel filter/water separator and then through a five micron fuel filter. A fuel priming pump is located
on the fuel filter base. If unit
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ELECTRONIC UNIT INJECTOR FUEL SYSTEM - Continued

injectors must be replaced, the priming pump can be used to fill the system after draining the fuel supply and
return manifolds. The fuel flows continuously from the fuel supply manifold through the unit injectors and excess
fuel is returned to the fuel tank by the fuel return manifold. A flow regulating orifice is located in the adapter
manifold to maintain sufficient back pressure in the system to fill the unit injectors. Optimal fuel flow is provided to
the unit injectors without excessive fuel tank heating. Each cylinder contains an electronically controlled,
mechanically actuated unit injector. A solenoid on each unit injector controls the amount of fuel delivered by the
unit injector. The ECM sends a signal to each unit injector solenoid, to provide complete control of the engine.

Figure 3. Fuel Supply and Injection.
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ELECTRONIC UNIT INJECTOR FUEL SYSTEM - Continued
Fuel Injection

The ECM controls the amount of fuel injected, by varying signals to the unit injectors. The unit injectors will inject
fuel only if the unit injector solenoid is energized. The ECM sends a 90 volt signal to the unit injector solenoid to
energize it. By controlling the timing and duration of the 90 volt signal, the ECM can control injection timing and
the amount of fuel injected. The ECM sets certain limits on the amount of fuel that can be injected. One limit
based on boost pressure controls the fuel/air ratio for emissions control purposes. When the ECM senses a higher
boost pressure (more air into cylinder), it increases the limit to allow more fuel into cylinder. A second limit is
based on the horsepower rating of the engine. (It is similar to the rack stops and torque spring on a mechanically-
governed engine and provides horsepower and torque curves for a specific engine rating.) Injection timing
depends on engine rpm, load, and other operation factors. The ECM knows where top center of cylinder number
one is from the signal provided by the engine Speed/Timing Sensor. It decides when injection should occur
relative to top center and provides the signal to the unit injector at the desired time.

Unit Injector Mechanism

The unit injector mechanism generates downward force to pressurize the fuel in the injector. At the precise time,
the unit injector injects fuel into the combustion chamber. The camshaft gear is driven by an idler gear which is
piloted in the cylinder block and bolted through the timing gear housing to the block. The idler gear is driven by
the crankshaft gear. Timing marks on the crankshaft gear, idler gear, and camshaft gear are aligned to define the
correct relationship between piston and valve movement. The camshaft has three cam lobes for each cylinder. Two
lobes operate the inlet and exhaust valves, and one operates the unit injector mechanism. Force is transmitted
from the unit injector lobe on the camshaft through a lifter to a pushrod. Force is transmitted from the pushrod
through the rocker arm assembly to the top of the unit injector.

ENGINE COOLING SYSTEM

The engine cooling system (Figure 4) consists of a radiator, hoses, thermostat, water pump, surge tank and
expansion bottle, a belt driven fan, and cooling jackets. The water pump forces coolant through passages (cooling
jackets) in the engine block and cylinder head and an engine oil cooler. The coolant absorbs heat from the engine
as it passes through these passages. A gear driven water pump located in the right hand side of the engine
supplies the coolant for the engine cooling system. The coolant is supplied to the engine oil cooler, cylinder head,
and cylinder liner. Coolant is pulled from the bottom of the radiator into the water pump by an impeller. The water
pump is gear driven at 1.17 times engine speed by an idler turned by the crankshaft gear. The water pump
impeller is an open-face, radial vane cast iron design. The coolant is pumped through an engine oil cooler and
into a supply manifold in the cylinder block. The supply manifold distributes coolant at each cylinder where coolant
flows around and cools the upper portion of the cylinder liner. Coolant flow from each liner enters the cylinder
head that is divided into single cylinder cooling sections. The coolant flow is split at each liner so that 60 percent
flows around the liner and the remainder bypasses the liner and flows directly to the cylinder head. In the cylinder
head coolant flows across the center of the cylinder and the injector seat boss. At the center of the cylinder, coolant
flows up around the injector sleeve over the exhaust port and exits into return manifold. The return manifold
collects the coolant from each cylinder and directs the flow to thermostat housing. With the thermostat closed,
coolant flows through the regulator, bypassing the radiator, and back to the water pump for recirculation. With the
thermostat open, the coolant is directed through the radiator and back to the water pump inlet. The full-flow
bypass coolant thermostat regulates the outlet temperature of the coolant. When the engine is cold the valve is
closed, and the coolant flows through the regulator, bypassing the radiator, to the water pump inlet for
recirculation. As the coolant temperature increases, the thermostat opens to direct some of the coolant to the
radiator, bypassing the remainder to the water pump inlet. At full operating temperature, the valve moves to the
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ENGINE COOLING SYSTEM - Continued

open position, and all the coolant flows to the radiator and then back to the water pump inlet to provide maximum
heat release. A shunt line extends from the top of the water pump to the surge tank. The shunt line must be
routed properly to avoid trapping any air. By providing a constant flow of coolant to the water pump, the shunt line
prevents cavitation. The cooling fan circulates air through the radiator where the coolant temperature is reduced. In
addition, the fan cools engine and generator set components within the TQG housing by drawing in air from outside
the housing through the baffles, circulating the air through the housing, and forcing the air through the radiator
and out through the housing exhaust vents on the roof. The housing is designed to operate with the doors closed
which ensures that the main alternator and other TQG components have access to a good flow of cooling air from
outside the generator set. The normal operating temperature of the generator set is 170° F to 200° F (77° C to 93°
C). A coolant temperature sensor provides automatic shut down in the event that coolant temperature exceeds
230°F (110°C). The lower GSC display indicates the engine coolant temperature.

Figure 4. Engine Cooling System.
LUBRICATION SYSTEM

The lubrication system (Figure 5) consists of an oil pan, dipstick, pump, oil pressure sensor, and filter. The oil pan
is a reservoir for engine lubricating oil. Engine oil lubricates, cleans, cools, seals, and preserves engine parts. The
dipstick indicates oil level in the oil pan. A pump draws oil from the oil pan and through a screen that blocks large
objects from entering the oil pump and oil cooler. The oil then passes through a spin-on type filter where small
impurities are removed. From the filter, oil enters the engine and is distributed to the engine's internal moving parts
through internal passageways. Oil is also supplied to the turbocharger. After passing through the engine, the oil
returns to the oil pan. The lower GSC display indicates oil pressure sensed by the oil pressure sensor in the
engine. The engine will shut off automatically if the oil pressure drops below 30 psi (207 kPa) and the red LOW
OIL PRESSURE indicator on the GSC will flash. The oil level can be checked with the engine running.
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LUBRICATION SYSTEM - Continued

Figure 5. Engine Lubrication System.
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LUBRICATION SYSTEM - Continued
Engine Lubrication

The engine oil pump is mounted to the bottom of the cylinder block inside the engine oil pan. The engine oil pump
pulls oil from engine oil pan and pushes the oil through the passage to the engine oil cooler and filter. The filtered
oil then enters the turbocharger oil supply line and main oil gallery. The main oil gallery distributes oil to main
bearings, piston cooling jets, and the camshaft bearing. Oil from the main oil gallery exits the front of the block
and enters a groove that is cast in the front housing. Oil enters the crankshaft through holes in the bearing surfaces
(journals) for the main bearing. Passages connect the bearing surface for the main bearing with the bearing
surface for the connecting rod. The front housing passage sends the oil flow in two directions. At the upper end of
the passage, oil is directed back into the block and up to cylinder head gallery through passage to the rocker arm
mechanism. Internal passages lubricate the oil pump idler gear bearing and camshatft idler gear bearing. Oll
passages in the crankshaft send oil from all the main bearings through the connecting rods to the connecting rod
bearings. The passages send oil from the camshaft bearing to pushrod lifters.

AIR INLET AND EXHAUST SYSTEM

The air inlet and exhaust system (Figure 6) consists of an air filter assembly, intake manifold, turbocharger,
exhaust manifold and muffler. Ambient air is drawn into the air filter assembly where it passes through the filter
elements. Airborne dirt is removed and trapped in the elements. Filtered air is drawn out of the air filter assembly
through air intake tubes to the turbocharger where it is pressurized and passed through an aftercooler coil in the
radiator. In cold weather, an ether starting aid is used to accelerate combustion The pressurized inlet air enters
the intake manifold to the combustion chambers and mixes with fuel from the fuel injectors. The engine exhaust
gases are released into the turbocharger, which is mounted on the exhaust manifold. The exhaust gases drive the
turbocharger, forcing large amounts of air into the intake manifold. After passing through the turbocharger, the
exhaust gases are channeled into a muffler to deaden the sound. The exhaust gases are vented upward from the
generator set housing.

Figure 6. Air Inlet and Exhaust System.
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AIR INLET AND EXHAUST SYSTEM - Continued

The components of the air inlet and exhaust system control the quality of the air that is available for combustion.
These components also control the amount of the air that is available for combustion. Inlet air is pulled through
the air cleaner. The inlet air is then compressed and heated by the compressor wheel of turbocharger to about
150°C (300°F). The inlet air is then pushed through the air-to-air aftercooler core and the inlet air is moved to air
inlet where the temperature about 110°F (43°C). Cooling the inlet air increases the combustion efficiency which
lowers fuel consumption and increases horsepower output. The aftercooler core is a separate cooler core
installed above the standard core of the engine radiator. The engine fan moves air at ambient temperature across
the aftercooler core to cool the turbocharged inlet air. From the aftercooler core the air is forced into the cylinder
head to fill the inlet ports. The inlet valves control air flow from the inlet port into the cylinder. There are two inlet
valves and two exhaust valves for each cylinder. Inlet valves open when the piston moves down on the inlet
stroke to pull air into the cylinder. The inlet valves close and the piston begins to move up on the
compression stroke. The air in the cylinder is compressed and fuel is injected into the cylinder. The fuel mixes
with the air and combustion starts. During the power stroke, the combustion force pushes the piston downward.
Then the piston moves upward in the exhaust stroke. During the exhaust stroke, the exhaust valve opens, and the
exhaust gases are pushed through the exhaust port into the exhaust manifold. After the piston completes the
exhaust stroke, the exhaust valves close and the cycle starts again. Exhaust gases from exhaust manifold enter
the turbine side of turbocharger to turn the turbine wheel. The turbine wheel is connected to a shaft that drives the
compressor wheel. Exhaust gases from the turbocharger pass through the exhaust outlet pipe, the muffler and
the exhaust stack.

Turbocharger

The turbocharger is installed on the center section of the exhaust manifold. All the exhaust gases from the engine
go through the turbocharger. The compressor side of the turbocharger is connected to the aftercooler by pipe. The
exhaust gases go into the turbine housing through the exhaust inlet. The exhaust gases spin the blades of a
turbine wheel connected by a shaft to a compressor wheel. The rotation of the compressor wheel pulls clean air
from the air filters through the compressor housing air inlet to compress the inlet air. Air compression increases
engine power by allowing the engine to burn more air and more fuel during combustion. When the load on the
engine increases, more fuel is injected into the cylinders producing more exhaust gases to increase the
turbocharger speed. As the compressor wheel turns faster, more air is forced into the cylinders. The increased flow
of air gives the engine more power by allowing the engine to burn the additional fuel with greater efficiency. The
turbocharger uses engine oil under pressure for lubrication. The oil comes in through an oil inlet port, lubricates
turbocharger bearings, and returns through an outlet port to the engine lubrication system.

Ether Starting Aid

The ECM uses the coolant temperature sensor signal to determine if ether should be injected. Ether will be
injected if the coolant temperature is between -40°F and 50°F (-40°C and 10°C) and engine rpm is between 30
and 1500 rpm. The time duration of the ether injection is a linear function of the temperature. The shortest
injection duration (15 seconds) is at the highest temperature and the longest duration (130 seconds) is at the
coldest temperature.

AC POWER OUTPUT

The AC output system (Figure 7) consists primarily of the AC generator, the output load terminal board, the
voltage reconnection terminal board, the main load contactor and the AC CIRCUIT INTERRUPTER switch on the
EMCP. Power created by the AC generator is supplied through the voltage reconnection terminal board and the
main load contactor to the output load terminals on the output load terminal board. The voltage reconnection
terminal board allows configuration of the generator set for 120/208 volt connections or 240/416 volt connections.
The DVR and GSC must be reprogrammed for voltage changes. The AC CIRCUIT INTERRUPTER switch
located on the EMCP closes and opens the main load contactor. This enables or interrupts the power flow
between the voltage reconnection terminal board and the output load terminals. The main load contactor is also
opened automatically during any of the specified set faults. The Digital Voltage Regulator (DVR) module in the
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AC POWER OUTPUT - Continued

EMCP senses AC generator output voltage and provides excitation voltage to the AC generator to maintain the
desired output voltage. The VOLTAGE adjust potentiometer is connected to the DVR to allow the user to make
minor voltage adjustments. The user can select which output load terminals to monitor for current and voltage
measurements with the GSC keypad AC METER key. The values and terminals are indicated on the upper and
lower displays. Refer to AC POWER DISTRIBUTION for a more detailed discussion.

Figure 7. AC Power Output.
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DC POWER DISTRIBUTION (FIGUREFO-1, SHEETS 2 AND 3)

The DC battery system (Figure 8) provides 24 Vdc for engine starting and TQG control circuits. The two sets of
12 Vdc batteries are charged by the engine alternator. The DC AMMETER on the EMCP indicates alternator
charging rate. Charge rate is shown from -25 to +50 A. Normal operating indication depends on the state of
charge in the batteries. A low charge, such as exists immediately after engine starting, will cause a high reading.
The battery system includes a manually operated Battery Disconnect Switch to isolate the batteries from the
engine. The Battery Disconnect Switch can be used to remove the DC power from the TQG. The batteries
connect directly to the 24 Vdc NATO slave receptacle.

Figure 8. DC Power Distribution.
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DC POWER DISTRIBUTION (FIGURE([FO-1, SHEETS 2 AND 3) - Continued
Batteries

Batteries BT1 and BT3 are paralleled as are batteries BT2 and BT4. These two sets of 12 Vdc batteries are
connected in series to supply 24 Vdc for this system. The DC power distribution system operates on 24 Vdc. The
Slave Receptacle (SR) is the NATO connector on the generator set. This is useful for charging the batteries and
jumping the generator set with another if the batteries become discharged. The Battery Disconnect Switch
disconnects the batteries from everything except the slave receptacle. Battery power goes directly to the starter
solenoid (Labeled PS (pinion solenoid) on the schematic) for use when cranking or starting the engine. The
batteries are connected to the alternator through shunt R4 and circuit breaker CB-5. R4 generates a voltage for
the ammeter, which displays the amperage from the alternator when charging the batteries. Battery power is
connected to ECM A8 through circuit breaker CB-4 and relay contacts of slave relay (SRY). SRY is energized any
time power is applied to the GSC. Battery power goes through D1 to the common of the DEAD CRANK SWITCH.
In OFF, battery power is removed from the GSC, DVR, ECM, and Winterization Kit (if supplied). In NORMAL,
battery power is applied to the relay module of the GSC through circuit breaker CB1. Power is distributed to the
other equipment by the ECS. In CRANK, +24 Vdc is applied to the Starter Motor Magnetic Switch (SMMS) relay
coil. SMMS connects battery voltage to the starter solenoid through circuit breaker CB-2, causing the engine to
crank. Since power is not supplied to the electronics, the engine will not start.

Emergency Stop Push Button

The Emergency Stop Push Button (ESPB) (PUSH TO STOP EMERGENCY STOP on EMCP) is there to stop the
generator set in an emergency. When pushed, contacts 3 and 4 ground P7-38, which informs the GSC that the
switch is pressed. Contacts 1A and 2A remove the ground from the output to the engine controller, which enables
the engine to run. This will stop the engine. Contacts 1 and 2 open the circuit between the GSC and relay SMMS
so that the GSC will not be able to attempt to crank the engine.

When the ECS is set to START, starter motor relay (SMR) Al K4 is energized. +24 Vdc is applied through the
ESPB (if it is not pressed) and D2 to relay SMMS which enables the starter and cranks the engine. D2 prevents
voltage from the DEAD CRANK SWITCH from applying power to Relay Field Flash (KFF) relay.

Field Flash Relay

Relay Al K4 also applies +24 Vdc to the coil of KFF relay. The contacts of KFF apply the +24 Vdc, which is
across the coil of KFF, to the generator field coil input (see [FO-1] sheet 4) through a 15 Ohm, 25W resistor and
diode CRFF (Diode Field Flash). Note that for the acronyms KFF and CRFF, the common reference designators
for a relay (K) and a diode (CR) were used. This excitation voltage starts the generator generating voltage. After
the process is started, it is self sustaining.

Electronic Governor Relay (EGR) Comm Data Links, MPU, CTR, and GFR

The Electronic Governor Relay (EGR) output of the GSC is connected to the engine controller. This output
enables the engine to run. P7-21 and 22 are the Communications Data Link between the GSC and the
Communication Module (CM). P7-1 and 2 are the inputs from the engine Magnetic Pickup Unit (MPU). This
pickup measures speed of rotation of the engine by detecting the starter ring gear teeth. This input is a frequency
proportional to engine speed. P7-19 and 20 are the Communications Data Link between the GSC and the
electronic control module on the engine. (This is also known as the CAT Data Link.) A1 F1 (Labeled F1 GSC on
schematic), and the GSC relay contacts labeled CTR are not used. P7-23 is a low fuel level input from the low fuel
level sensor connected to Alarm Module A2 [FO-1, sheet 3). This input is connected to ground when the fuel tank
is almost empty. The 10A fuse between RM-34 and RM-7 is Al F5. The Generator Fault Relay (GFR) K2 in the
GSC closes when the GSC detects a generator fault. This energizes the GFR external to the GSC. The contacts
for the GFR are used to de-energize K1 and disconnect the load from Generator G1.
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DC POWER DISTRIBUTION (FIGURE|FO-1, SHEETS 2 AND 3) - Continued
Engine Control Switch (ECS)

The ECS consists of two sections. One section consists of pins 1, 2, 3, 4, and 5; the other section consists of pins
6, 7, 8, 9 and 10 of the switch. There is a legend on the schematic that describes which contacts are closed in
which positions of the switch. Pins 6 thru 10 apply power to the GSC, Overload and Short Circuit (OL/SC) module,
and DVR whenever the switch is not in OFF. This allows the OFF position of this switch to reset any alarms that
have occurred. Shorting pins RM 1 and RM 2 on the GSC does this. Note the internal relay connections in the
GSC between pins RM 1 and RM 2. This is to ensure that power can not be removed from the GSC when the
Fuel Control Relay (FCR) Al K7 is energized (signifying the engine is running) or the Crank Termination Relay
(CTR) Al K3 is active (signifying that the engine is running and the starter can be released). Pins 1 thru 5 ground a
different input line to the GSC for each position of the switch, telling the GSC what to do.

Power to ECM, DVR, OL/SC, Fuel Gauge, Panel Lights, Winterization Kit

Fuse F10 shown between RM 1 and RM 10 is A1 F10 on the back of the GSC. This connects +24 Vdc to pin RM
39 whenever the ENGINE CONTROL switch is in any position other than OFF. Slave Relay (SRY) is connected to
RM 39 and is powered up any time the ECS is not in OFF. The contacts of SRY apply +24 Vdc from the battery to
ECM A8. Power to DVR A3 module also comes from RM 39. Power to the OL/SC module comes from RM 1
through a set of normally closed contacts on relay AR. AR is energized when the LAMP TEST button is pressed
on Alarm Module A2. The fuel gauge (FLG) is connected to RM 39 for power. The signal comes from the fuel
sending unit (FLSU) in the fuel tank. The panel lights get their power from RM2, which has power whenever the
DEAD CRANK SWITCH is set to NORMAL. Closing the PANEL LIGHT switch (PLS) applies power to the lights.

Power to the optional winterization system is applied whenever the DEAD CRANK SWITCH is set to NORMAL. If
the winterization kit is turned on at its control panel, +24 Vdc is output to TB5-15. This applies power to the two
resistor heaters used to keep the LCD displays in the GSC and the DVR from freezing. There is also a thermally
operated switch in the control panel that closes when the temperature falls below -20°F +10°F (-28.9°C +5.6°C).
This switch applies +24 Vdc from TB4-17 to the resistors used to keep the LCD displays in the GSC and the DVR
from freezing. Note that this power is only available when the ECS is not in OFF.

Coolant Low Sensor Interface

Pins P7-7, 8, 9, 13, 14, 24, 30, and 31 are connected between the GSC and connector J37. P7-9 is +8 VVdc power
for the Coolant Low sensor. P7-31 is power return. P7-13 is the Coolant Low signal from the sensor. This sensor
detects presence or absence of coolant in the engine and provides an output indicating that the coolant level is
dangerously low to allow an operator to add coolant before a forced shutdown occurs.

Load Sharing Module (LSM) A4

The LSM gets an input from the Speed Setting Potentiometer (SSP) (labeled FREQUENCY on the front panel).
This signal allows the generator frequency to be adjusted +10% of nominal. There is a SYNC input on pins 24 and
25 from the GSC. This signal is output on LSM Pins 10 and 11 if this generator is connected to a dead load bus
and in AUTO or SEMI-AUTO sync mode. Otherwise, pins 10 and 11 are an input. Pins 10 and 11 are connected
to J32 and J33 through contacts on the paralleling relay (PAR). J32 and J33 are the paralleling cable connectors
on the rear of the generator set near the control panel. In parallel operation, cables interconnect all of the
paralleled generators and these ports are all in parallel. Pins 19 and 20 are a serial communication port to the
ECM via J37. Pins 15 and 16 are power and ground respectively.
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DC POWER DISTRIBUTION (FIGURE([FO-1, SHEETS 2 AND 3) - Continued
Alarm Module A2

The alarm module monitors three conditions: Low Fuel, Overload (current), and Short Circuit (OL/SC). The Low
Fuel condition is monitored by fuel level switch FL1 in the fuel tank and a set of contacts close when the fuel tank
is almost empty. This lights a red lamp on the alarm panel and sounds the alarm buzzer. The lamp will flash at
two cycles per second. Pressing the Alarm Silence button on the alarm module will silence the buzzer. This Low
Fuel signal is also connected to the GSC at P7-23 (SP-1 input) to notify the GSC that the fuel tank is almost empty.
The OL/SC module monitors the Overload and Short Circuit conditions. (The AC Power Distribution discussion
describes the module functions.) A set of relay contacts for each condition is input to this panel and each lights a
yellow lamp. These conditions do not sound the buzzer. There is a relay coil (AR) connected to the LAMP TEST
input/output of the alarm panel. When the LAMP TEST button on the panel is pressed, this relay is energized. The
contacts|(FO-1, sheet 2) remove power from the OL/SC module when the relay is energized. This resets the
output relays and any condition sensed by this module. Power for this module is on pins 1 and 7.

Dead Bus Hi/Lo Inputs

Spare input SP-4 at P7-29 is connected to ground through a set of contacts on Dead Bus High (DBHI) and a set of
contacts on Dead Bus Low (DBLO). If there is no voltage on the load bus, DBLO and DBHI will both be de-
energized and the contacts used here will both be closed, grounding P7-29. This input is monitored to verify the
condition of the load bus. A ground here indicates that there is no voltage on the load bus. This input is compared
against the AC voltage monitored at P7-17 and P7-18. If both signals indicate a dead bus, the AUTO mode will
close the load contactor onto the dead bus automatically.

BATTLE SHORT Switch (BSS) Input to ECM

One set of contacts on the BSS is connected to the ECM. This is to notify the ECM when the system is in the Battle
Short Mode. In this mode, shutdown conditions are locked out except for Short Circuit Over Speed.

Auxiliary Fuel Pump Circuit

The AUX FUEL switch on the control panel is labeled AFPS (Auxiliary Fuel Pump Switch) on the schematic. The
ON position is when terminal 1 and 2 are connected together. The OFF position is when terminals 2 and 3 are
connected together. When the AUX FUEL switch is ON, fuel level sensors FL2A and FL2B in the fuel tank control
the Auxiliary Fuel Pump Relay (AFPR). When the fuel level in the tank gets low, FL2A and FL2B will be closed,
applying power to relay AFPR. One set of contacts on AFPR latch, keeping AFPR energized. Another set of
contacts on AFPR apply 24 Vdc to the auxiliary fuel pump. The auxiliary fuel pump will transfer fuel from an
external tank to fill the internal tank in the generator set. As the fuel level rises in the tank, FL2B will open. The
pump will continue transferring fuel since a set of contacts on AFPR latches the relay to the ON condition. When
the fuel level gets to FL2A, those contacts will open. AFPR will drop out and the transfer pump will stop.
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DC POWER DISTRIBUTION (FIGURE[FO-1}, SHEETS 2 AND 3) - Continued
SYNC MODE Switch (SMS)

The SYNC MODE switch has three sections and four positions for the four sync modes: OFF, SEMI-AUTO,
AUTO, and PERMISSIVE. OFF is used when not paralleling generator sets, the other modes are for paralleling.
The first section controls the AUTO SYNC input to the GSC. The AUTO SYNC input to the GSC is grounded in
AUTO and PERMISSIVE modes. When grounded, this input enables the automatic synchronization of Generator
G1 with the load bus. The second section controls the SYNC CHECK input to the GSC. The SYNC CHECK input
to the GSC is grounded in SEMI-AUTO and PERMISSIVE. When grounded, this input enables the synchroscope
function on the GSC. The third section is integrated with the opening and closing of the load contactor K1 and is
discussed more fully with K1 operation. Note that SEMI-AUTO and PERMISSIVE are wired together.

Load Contactor K1, K1 Relay (KR), and Contactor Control Switch (CCS) aka AC CIRCUIT INTERRUPTER
Switch

Load contactor K1 is controlled by K1 Relay (KR), GSC Run Relay (RR) Al K5, and GSC Programmable Spare
Relay (PSR) A1 K8. GSC PSR (A1 K8) is programmed to close whenever there are no alarm conditions sensed by
the GSC. When the ENGINE CONTROL switch (ECS) is placed in START (or in AUTO and a remote start
command is received), the GSC closes RR (Al K5). The fuse labeled F7GSC is actually A1 F6. Note that the GSC
checks to be sure there are no faults present prior to closing RR and verifies that all previous faults have been
reset, otherwise RR will not be closed. As long as no faults are detected, PSR will also be closed. The cool down
relay (CDR) is normally closed and opens at the start of Cool-down Mode. Under these conditions, +24 Vdc is
connected to relay KR. The SC contacts will be closed unless the OL/SC module detects a short circuit condition.
These contacts are reset to closed by turning the engine control switch to OFF/RESET or pushing the LAMP
TEST button on Alarm Module A2. The battle short switch shorts across the next two contacts to disable them in
Battle Short Mode. The Generator Fault Relay contacts are normally closed and open when the GSC detects a
generator fault condition. The OL contacts will be closed unless the OL/SC module detects an overload condition.
These contacts are reset to closed by turning the ENGINE CONTROL switch to OFF/RESET or pushing the
LAMP TEST button on Alarm Module A2.

If the PARALLEL/UNIT switch is set to UNIT, setting the AC CIRCUIT INTERRUPTER switch to CLOSED wiill
apply ground to KR, which will close Load Contactor K1, as long as DBHI and DBLO are closed. Auxiliary
contacts on K1 latches KR on after KR is energized. DBHI and DBLO are relays on the final generator output
(after the load contactor K1) which monitor the output for presence of voltage. If there is no voltage on the load bus,
these relay contacts will be closed. If either 208 or 416 Vac are detected by these relays, one or the other
contacts will be open and closing of the AC CIRCUIT INTERRUPTER switch will not apply ground to KR. This will
inhibit closing the Load Contactor K1. Note that DBHI and DBLO have no affect after KR is latched on.

NOTE

Electrically, if the SYNC MODE switch is in AUTO, it does not matter which position the
PARALLEL/UNIT switch is in.

If the PARALLEL/UNIT switch is set to PARALLEL and SYNC MODE switch set to AUTO, GSC can apply ground

to relay KR by grounding the CLOSE BREAKER output. Auxiliary contacts on K1 latch KR on after KR is
energized.
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DC POWER DISTRIBUTION (FIGURE|FO-1} SHEETS 2 AND 3) - Continued

If the PARALLEL/UNIT switch is set to PARALLEL and SYNC MODE switch is in SEMI-AUTO or PERMISSIVE,
the CLOSE BREAKER output (P7-37) becomes an enable signal. Closing the AC CIRCUIT INTERRUPTER
switch will not apply ground to KR unless the GSC has activated the CLOSE BREAKER output. Auxiliary contacts
on K1 latches KR on after KR is energized. A set of auxiliary contacts on KR energizes K1. During operation, run
relay (RR) Al K5 is energized until after cool down mode when the GSC opens the electronic governor relay
(EGR) on the GSC to stop the engine, then RR is opened also. When ENGINE CONTROL is set to
COOL DOWN/STOP, the GSC spare output at P7-36 is grounded and relay CDR (cool down relay) is energized.
The contacts of CDR are in series with relay KR and drop out KR, which drops out K1. The generator set runs for
5 minutes (programmable) and then shuts down the engine by opening the electronic governor relay (EGR) on
the GSC.

The short circuit (SC) and overload (OL) contacts are part of the OL/SC module. In the event the output current
goes above 130% of maximum (overload condition) or 400% of maximum (short circuit condition) the appropriate
contacts will open, de-energizing KR and K1. This will disconnect the load. The GSC directly controls the
Generator Fault Relay (GFR). If the GSC detects a generator fault, the GFR output energizes the GFR relay and
KR and K1 are de-energized, disconnecting the load from Generator G1. The paralleling relay (PAR) is connected
to an auxiliary set of contacts on K1 only when the PARALLEL/UNIT switch is in PARALLEL. Contacts on the
paralleling relay connect Load Sharing Module (LSM) A4 to the paralleling connectors and hence to the LSM in all
other generators in parallel. The press-to-test lamp above the AC Interrupt switch is connected to a set of auxiliary
contacts from K1 to indicate when K1 is energized. A line from this connection goes to a spare input of the GSC
(P7-25) to tell it that K1 is closed.

AC POWER DISTRIBUTION (FIGUR, SHEETS 4 AND 5)
Generator G1

Generator G1 is a three phase Y-connected generator with two sets of coils. When these coils are placed in
parallel, the generator is capable of 208 Vac phase-to-phase and 120 Vac any phase-to-ground. If connected in
series the generator will put out 416 Vac phase-to-phase and 240 Vac any phase-to-ground. The Reconnection
Board TB1 does this changeover from series to parallel connection. The reconnection board [FO-1,, sheet 4) is
shown pictorially rather than schematically. Note that the references T3, T6, etc. relate to the numbers on the
generator output wires. They are labeled 3, 6, etc correlating with T3, T6, etc. Electrically, T3 is connected to
Reconnection Board TB1 terminal labeled 3, T6 is connected to Reconnection Board TB1 terminal labeled 6, etc.
There are metal bus bars riveted to Reconnection Board TB1 that short between the generator wires in order to
connect the generator coils in parallel for 120/208 mode or in series for 240/416 mode. The bus bars are shown in
dotted lines on the schematic. There is also a bus bar connecting terminals labeled 10, 11, 12, and 13. These are
all connected to the common wire #10 (Ground) and wire 110 coming in and going out of Reconnection Board
TB1.

The output of Reconnection Board TB1 goes through several current transformers, relay K1 (shown as a circuit
breaker) and then to Load Connection Board TB2. The coil of K1 is shown on the DC circuits (FO-1] sheet 2 and
sheet 3). There are filters and varisters connected between the outputs and chassis ground. A removable jumper
on the Load Connection Board TB2 connects the chassis ground (which will be externally connected to a
grounding rod) and the neutral line out of the generator.
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AC POWER DISTRIBUTION (FIGURE|FO-1, SHEETS 4 AND 5) - Continued
Digital Voltage Regulator (DVR) A3

DVR A3 monitors the output of Generator G1 prior to Reconnection Board TB1 and regulates the output of the
generator according to the parameters programmed into it. The voltage from wires G1-7, G1-8, and G1-9 is
connected to the DVR. Also, PT2 measures the voltage between G1-7 and G1-8, divides the voltage in half, and
connects this to the DVR. PT3 is the same as PT2, except measures the voltage between G1-8 and G1-9. Fuses
F1, F2, and F3 protect PT2 and PT3. Whether the generator is connected for 208 or 416 Vac output, the DVR is
monitoring the same voltage. Current transformer CCCT monitors the current in wire G1-8 and G1-2 from the
generator. This total current will not change whether the generator is connected for 208 or 416 Vac output. CCCT
generates a voltage across a 1 ohm resistor A7R2 at a rate of 1.25 Vac per 200A. The voltage across this 1 ohm
resistor is input to the DVR. Rheostat VAR (Voltage Adjust Rheostat) is connected to the DVR to allow the
operator to adjust the voltage approximately £10%. (This control is labeled VOLTAGE on the front panel.) Power
for the DVR comes from the battery (FO-1, sheet 2 and sheet 4 ). The DVR monitors the output voltage from the
generator and applies a voltage to the field coil (F+ and F-) on the generator in order to regulate the output voltage
of the generator. Essentially, the higher the voltage applied to the field, the higher the output voltage of the
generator. The nominal voltage across this coil is 4.6 Vdc at no load and approximately 14 Vdc at full load. The
voltage for the field coil actually comes from the generator output through PT2 and PT3. Because of this, a Field
Flash circuit provides an excitation at the initial startup of the generator set to start this process. The connections J
and K to the field coil circuit come from the Field Flash circuit sheet 2). This circuit provides an initial
voltage excitation to the field in order to get an initial output from the generator. Without this excitation the
generator will not produce power capable of supplying a load.

Load Sharing Module (LSM) A4

Three current transformers CT-7, CT-8, and CT-9, monitor the current from the generator and supply input signals
to LSM A4 and the overload (O/L) and short circuit (S/C) module. The output of each current transformer goes
through a resistance on LSM A4, then through a resistance on the O/L and S/C module. A voltage is generated
across the input of each module for control purposes. LSM A4 is also connected to lines G1-7, G1-8, and G1-9
from the generator and monitors the voltage out of Generator G1 before Reconnection Board TB1. The paralleling
input (pins 10, 11, and 12) is repeated completely in the DC circuits (FO-1.]sheet 3) and was discussed there. The
ISOCHRONOUS/DROORP switch is connected to LSM A4 through an auxiliary set of contacts on relay K1.

Ground Fault Circuit Interrupter (GFCI)

The GFCI picks up one phase (G1-9) from Generator G1 before Reconnection Board TB1 and connects 120 Vac
to a standard 2 gang outlet on the rear of the generator set next to the control panel. This is for a trouble light or
other auxiliary components.

GSC Voltage and Current Monitoring

Three current transformers (CT1, CT2, and CT3) measure the current out of Generator G1 after Reconnection
Board TB1. The outputs of these current transformers are connected to three transformers located on AC
Transformer Box (ATB) A5. The outputs of these transformers go to the GSC for monitoring Generator G1 output
current. Lines G1-1, G1-2, and G1-3 from Generator G1 output, after Reconnection Board TB1, are connected to
transformers T1, T2, and T3 on ATB A5 through protection fuses. The outputs of these transformers are connected
to the GSC for monitoring the output voltage of Generator G1. There are two transformers (T1 and T2) on Bus
Transformer Box (BTB) A6. These monitor the load bus voltage on the output after load contactor K1; and their
outputs are connected to the GSC. The inputs are fused for protection.
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AC POWER DISTRIBUTION (FIGURE|FO-1, SHEETS 4 AND 5) - Continued
Dead Bus Low (DBLO) and Dead Bus High (DBHI) Monitoring

Relay DBHI is connected after Load Contactor K1 between L1 and L3 (K1A2 to J31-19 and K1 B2 to J31-8) to
monitor for voltage on the load bus (the output of the generator set). DBLO energizes if 208 Vac is present on the
load bus. DBHI energizes if 416 Vac is detected on the load bus. R3 reduces the voltage seen by the 230 Vac coll
of DBHI so that it will only energize if it sees 416 Vac. DBHI will not energize at 208 Vac. One set of contacts on
DBHI is used to remove the 416 Vac from the coil of DBLO in order to protect the coil from excessive voltage. The
other contacts for DBLO and DBHI are discussed as part of the DC Power Distribution discussion.

Overload and Short Circuit (OL/SC) Module

The OL/SC module gets a current input from current transformers CT-7, CT-8, and CT-9, which are connected
before Reconnection Board TB1. This module monitors the output current and provides two sets of relay contacts
for overload condition and two relay contacts for short circuit condition. Overload condition is defined as an output
current over 130% of the maximum current rating of Generator G1. Short circuit is defined as an output current
over 400% of the maximum current rating of Generator G1. The relay outputs of the module latch after a condition
has been sensed. Setting ENGINE CONTROL to OFF/RESET will reset the latched relays on this module. Also
pressing the LAMP TEST button on Alarm Module A2 will reset the relays on this module. An overload or short
circuit condition causes an alarm on the alarm module and disconnects the load from Generator G1. The overload
condition is disabled in Battle Short mode. The relay contacts and the power input connections for the OL/SC
module are shown in the AC circuit, but the use is discussed as part of the DC Power Distribution discussion. In the
DC schematic, the OL/SC contacts are separate and labeled O/L and S/C respectively.

ELECTRONIC MODULAR CONTROL PANEL (EMCP)

The Electronic Modular Control Panel (EMCP) incorporates Generator Set Control A1 (GSC), Alarm Module A2,
Digital Voltage Regulator (DVR) A3, the Load Sharing Module (LSM) A4, Resistor Assembly A7, a relay module,
panel switches and controls, and various terminal boards.

GENERATOR SET CONTROL (GSC)
GSC Inputs

The GSC (Figure 9) is a microprocessor based control system which accepts programmed values, switch inputs,
data from ECM A8, and data from LSM A4 to control the speed of the engine. A constant engine speed maintains
the desired output frequency. The GSC inputs to the Central Processing Unit (CPU) include signals from panel
controls including touch pad inputs, ENGINE CONTROL switch settings, SYNC MODE switch setting, and the
PUSH TO STOP EMERGENCY STOP switch. External signals are input from engine sensors, generator output
voltage and current samples, load bus voltage samples and the ECM. LSM A4 interacts with the GSC as well.
The touch pad allows inputting parameters into the GSC to determine the desired output voltage and frequency,
and how the GSC reacts to various stimuli. The touch pad also allows the user to display all of the voltages,
currents, and calculated power levels, real and reactive as desired. The generator output voltage, current, and the
load bus voltage are all monitored and can be displayed as desired on the EMCP displays. LSM A4 monitors the
load that the generator powers and allows fine tuning of the load sharing via a speed setting potentiometer. The
LSM sends a speed correction signal to the GSC in order to fine tune the speed based on the load sharing of the
generator. This is utilized primarily when the generator set is in parallel with another generator. Most engine
sensors are connected to the engine control unit and their status transmitted to the GSC via the CAT Data Link.
One engine speed sensor and a low fuel level sensor are directly connected to the GSC. The engine speed
sensor provides positive feedback to the GSC that the engine is operating at the desired speed. The low fuel
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GENERATOR SET CONTROL (GSC) - Continued

sensor initiates a controlled shutdown before the engine runs out of fuel. The ENGINE CONTROL switch
determines whether the engine is to start, stop, or run. The SYNC MODE switch (called System Mode Switch
(SMS) in electrical descriptions) determines the mode of operation with regards to the paralleling capability. The
PUSH TO STOP EMERGENCY STOP pushbutton (also called Emergency Stop Push Button (ESPB))
immediately stops the engine and should only be used in an emergency. ECM sends alarm signals to the GSC for
any sensors that are directly connected to the ECM.

Figure 9. Generator Set Control.

0003-22



TM 9-6115-730-24 0003

GENERATOR SET CONTROL (GSC) - Continued
GSC Outputs

The GSC outputs signals to the display, the ECM, Load Contactor K1, and the EMCP relay module. The GSC
display consists of an upper display, a lower display, and a column of indicators to the left of the upper and lower
displays. The upper display shows the average voltage, frequency, and total current the generator set is putting
out. By pressing the AC METER key on the touch pad, the upper display can display: line-to-line voltage,
generator frequency, and current for each phase; voltage line-to-line for all three phases; line current for all three
phases at once; or voltage line-neutral for all three phases at once. The upper display is also used to display any
fault codes identified by the GSC or by the ECM.

GSC Displays

The GSC lower display is capable of displaying one of the following:

Total Real Power (kW) Real Power Phase A (kW)
Total reactive power (KVAR) Real Power Phase B (kW)
Total apparent power (kVA) Real Power Phase C (kW)
Percentage of rated power (%kW) Power Factor Phase A
Power factor (average) Power Factor Phase B
Total energy output (kW/h) Power Factor Phase C

Total reactive energy output (KVARHr)

The lower display also has a series of arrows pointing downward to symbols printed below the display. These
arrows appear in order to indicate alarm conditions sensed by the GSC and/or ECM. The lower display also lights
up designations K1, K2, etc to indicate the condition of relays K1 through K8 in the relay module internal to the
GSC (Table 1). When a particular symbol appears, the associated relay is energized. This is strictly status and is
helpful when troubleshooting. An additional feature of the lower display is that of a synchroscope. When manually
synchronizing the generator output to another generator, the phase relationship between the generator and the
voltage on the load bus are shown graphically on the lower display. This allows the two systems to be brought in
sync before bringing the generator on line.

The column of indicators at the left side of the GSC indicate impending problems or what condition caused a
shutdown. The ECM resides on the engine and controls the operation of the engine, such as starting, stopping,
speed control through fuel control, ignition timing, and monitors various sensors on the engine. Problems
diagnosed by the ECM are sent via the CAT Data Link to the GSC and displayed on the GSC display with an E
suffix to identify them as engine diagnosed. The GSC sends a speed control signal and a governor on/off signal to
the ECM to control the speed of the engine, which determines the frequency of the output from the generator. The
GSC monitors various sensor outputs, plus the ECM sensors to enable or disable connecting the generator to the
load via Load Contactor K1. The GSC is also able to disconnect the generator from the load via Load Contactor
K1 in the event that the ECM or the GSC detects a failure that would keep the generator set from performing its
duty.

The GSC is a multi-purpose controller meant to be interfaced with a wide range of engine types and
configurations. The output from the GSC goes to a relay module inside the GSC and these relay outputs are
interconnected to the rest of the control system (refer to DC Power Distribution discussion for this interface). There
are also spare inputs and outputs described in the DC Power Distribution discussion. One of the purposes of the
GSC is to determine when the generator output is synchronized well enough with the voltage on the load bus in
order to connect the generator to the load. This can be done automatically or manually with the aid of the
synchroscope feature of the GSC.
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GENERATOR SET CONTROL (GSC) - Continued

Table 1. GSC Display Relay Identification.

RELAY

NAME

LIGHTS WHEN

K1

K2

K3

K4

K5

K6

K7

K8

Electronic Governor Relay (EGR)

Generator Fault Relay (GFR)

Crank Termination Relay (CTR)

Starting Motor Relay (SMR)

Run Relay (RR)

Air Shut Off Relay (ASR)

Fuel Control Relay (FCR)

Programmable Spare Relay (PSR)

On whenever ECM is enabled (engine is running).
(Output is not used) Internal connection shorts across
ENGINE CONTROL switch so that power can not be
removed from GSC while engine is running.

On when a generator fault is detected. Engaged to
disconnect the load.

On when the engine is running on its own (and the
starter should be released). Output is not used.

After ENGINE CONTROL is set to START, K4 is on
while starter is cranking. Goes out after 10 seconds
or after engine is detected as running. If engine does
not start, light goes off for 10 seconds, then comes
back on for 10 seconds trying again to start the
engine.

On whenever the engine should be running.

On during fault shutdowns. Not used.

On when engine should be running. Output not used.
Internal connection shorts across ENGINE CONTROL
switch so that power can not be removed from GSC
while engine is running.

On when alarm condition occurs that would cause the
GSC to disconnect the load.
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DIGITAL VOLTAGE REGULATOR (DVR A3) MODULE
DVR A3 (Figure 10) is a microprocessor based, digital voltage regulator. The regulator is specifically designed to

regulate the output voltage of a generator in an engine/generator set arrangement. The DVR consists of a touch
pad, digital display, CPU, voltage and current monitoring circuits and field drive circuits.

Figure 10. Digital Voltage Regulator.
Touch Pad and Digital Display
The touch pad allows the user to input operating and alarm parameters into the DVR and to check alarm conditions

past and present. When power is applied, :01 is displayed. This is the generator output Voltage Parameter. The
touch pad allows the user to access the following data, which is displayed on the digital display:

» Voltage e 3 Phase kVAR
* Frequency * Hours

e Current » Software ID

« Reactive Output Power e Latest Fault

e Generator Real Current  Previous Fault

« Exciter Field Current
CPU
The CPU contains the program which monitors generator output voltage and current, determines how much drive
current to supply the generator field in order to maintain desired output voltage, and monitors generator operation.
Alarm conditions are displayed on the digital display.
Voltage and Current Monitoring Circuits and Field Drive Circuits
The generator output is monitored for voltage and current. This data is input to the CPU where the data is

compared to the desired output from the generator. The field drive circuits provide field excitation current for the
generator, which regulates the output voltage of the generator.
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DIGITAL VOLTAGE REGULATOR (DVR A3) MODULE - Continued
Startup Profile

The DVR operates under one of two operational profiles. When the DVR senses that the generator is starting to
produce voltage, the Startup profile is used. When the output frequency has increased above the knee frequency
(programmable), the DVR will switch over to the Loading and Stopping profile.

In the Startup Profile (Figure 11) the DVR will follow a 1:1 V/Hz profile after generator frequency (engine speed)
has increased above the under frequency point (parameter: 10). This profile continues until the frequency reaches
the knee frequency (parameter :06). Once the knee frequency has been reached, the generator will be regulated
by the DVR to produce full rated voltage, as set by parameter :01. The DVR then switches to the loading and
stopping profile.

Figure 11. DVR Startup Profile.
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DIGITAL VOLTAGE REGULATOR (DVR A3) MODULE - Continued
Loading and Stopping Profile
Loading

The loading and stopping profile (Figure 12) defines how the DVR will react to a reduction in frequency below the
knee frequency. A drop in frequency from the generator is usually due to one of two occurrences: either a heavy

load was applied which will take the generator a few seconds to recover from, or the engine driving the generator
is shutting down. In either case, the DVR reduces the generator output voltage. The reduction in voltage reduces
the power requirement of the load, thus allowing the engine to recover faster for a given increase in load.

The rate at which the DVR reduces the output voltage is called Decreasing V/Hz Slope 1 and is set to 3 V/Hz by
parameter :07. This rate is effective when the generator frequency is no more than 5 Hz below the knee
frequency.

Figure 12. DVR Loading and Stopping Profile.
Stopping

If the frequency drops below 5 Hz below the knee frequency, the generator set is assumed to be shutting down.
The DVR will reduce the output voltage further using a parameter called Decreasing V/Hz Slope 2, which is set to
2 VIHz by parameter :08. This rate is effective until the generator gets to the minimum voltage setpoint (parameter
:09). This is the lowest voltage the DVR will attempt to regulate. The voltage will attempt to regulate at this point
until the frequency gets to the under frequency point (parameter: 10) at which point the voltage will decrease to a
minimum value.
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DIGITAL VOLTAGE REGULATOR (DVR A3) MODULE - Continued
Voltage Droop When Connected In Parallel

When generators are operated in parallel, the engine speed regulator (i.e. GSC via LSM A4) controls the sharing
of the real power requirements (kW) of the total system load. The DVR controls the sharing of the reactive power
requirements (kKVAR) of the total system load. If the output voltage of one generator is set slightly higher than the
other(s), it will supply lagging reactive current to the other generators in the group. This current will circulate
between the generators, possibly causing ampere overloading. One method of minimizing this effect is to cause
an individual generator output to sag, or "droop", in proportion to the lagging reactive current flow from it. As
reactive lagging generator output current increases, the DVR will cause the output voltage to droop (voltage will
decrease) proportionally. If the measured reactive output current is leading, the output voltage will rise (voltage
will increase) proportionally. In either case, this action will reduce the reactive current for better KVAR sharing
with other units. The droop percentage (parameter :30) determines how much the generator output voltage will
vary for a given amount of reactive current.

LOAD SHARING MODULE (LSM A4) INTERNAL OPERATION

The LSM consists of load power monitoring, load comparator, sync dynamics summer, speed trim summer, pulse
width modulation (PWM) output, A4K1 relay, circuits and a power supply for internal circuitry.

Load Power Monitoring

The output of current transformers CT-7, CT-8, and CT-9 is input to the load power monitoring circuit. Each current
is multiplied by the voltage monitored at pins 1, 2, and 3 of the LSM to generate voltages proportional to the
power in each phase of the output. These voltages are summed and input to a variable gain amplifier. The
amplifier can be calibrated, using the load gain potentiometer, to compensate for variations in components. The
output of the amplifier is input to the load comparator circuit.

Load Comparator Circuit

The Load Signal connection to the load comparator circuit on pins 22 and 23 is used for setup only. The load
sharing lines input (pins 10 and 11) to the load contactor circuit are connected to the paralleling connectors J32
and J33 in this generator set. Therefore, this point is connected to all other LSM A4 in other generators. This
connection is made through J32, J33, the paralleling relay PAR in the generator set, and A4K1 in this module.
Refer to DC circuits [FO-1, sheet 2 and sheet 3 ) for interconnections external to LSM. By connecting the load
sharing lines of this module to those in other generator sets (via the paralleling cables), the load signal voltage is
balanced with the other generator sets connected here. The load comparator circuit has a load gain potentiometer
to adjust each generator set load signal so that the load signal voltage of each is the same at full load. This
compensates for different CT ratios or different generator set sizes. In droop mode (A4K1 not energized), some of
the power signal from the variable gain amplifier is subtracted from the main power signal by the differential
amplifier in the load comparator circuit. The setting of the Droop potentiometer (only active in Droop) controls the
amount in the load comparator circuit. This reduces engine power according to the droop percentage set by this
potentiometer.

Sync Dynamics Summer
The sync input (pins 24 and 25) comes from the GSC and is a +5 VVdc signal developed to control the speed of the

engine (and hence the generator). This signal is processed by the sync dynamics circuit and summed with the
output of the load comparator circuit.
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LOAD SHARING MODULE (LSM A4) INTERNAL OPERATION - Continued
Speed Trim Summer

The speed trim potentiometer is the FREQUENCY potentiometer on the EMCP and permits manual adjustment of
the load or frequency of the generator. This signal is summed with the output of the sync dynamics summer and
input to the PWM circuit. The potentiometer can trim the frequency of the generator output approximately 10%
above and below nominal in unit mode. In parallel mode, the potentiometer can change the load demand if in
droop mode also.

Pulse Width Modulation (PWM) Output

The PWM circuit takes the sum of all the inputs and converts the analog voltage level to a PWM signal for driving
ECM, setting the engine speed. The frequency is approximately 500 Hz. The duty cycle ranges from 10% for
lowest decrease in speed or load, to 90% for maximum increase in speed or load percentage. The duty cycle
varies according to the magnitude of difference between the desired load and the actual power generated.

Relay A4K1

Relay A4K1 is energized when the ISOCHRONOUS/DROOP switch is in ISOCHRONOUS and the load contactor
is energized. The contacts of A4K1 connect the load sharing input/output to the load comparator circuit. The 24
Vdc input from the batteries is converted to a plus and minus power source (+V and -V) and a plus and minus
reference supply (+VR and -VR) for the amplifiers in the module. In a non-paralleled condition, or when the
ISOCHRONOUS/DROOP switch is in DROOP, the load comparator circuit is not connected to the load sharing
lines. A4K1 is open in Droop mode and the external PAR relay disconnects this output from any other generators
in Unit mode. In this configuration, the power measured by the load power monitoring circuits are summed with the
sync input from the GSC and the speed trim potentiometer and the PWM output generated from that signal. In a
paralleled condition, you must be in isochronous mode in order to connect the load sharing lines to at least one
other (possibly more) LSM A4. In this mode, this average load signal of all sets in parallel is then summed with
the sync input and the speed trim potentiometer input to generate the PWM signal to the ECM. By doing this, the
speed loop is biased to divide the load equally between paralleled generator sets.

In a paralleled condition with Droop enabled, the frequency will vary with load. To minimize this, one generator
must be in isochronous mode. This generator set maintains the frequency of the system. On the paralleled
generator sets in droop mode, the droop percentage set into the LSM by the droop potentiometer and the speed
setting determine the load that is carried by the individual generator.
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GENERATOR

The generator (Figure 13) is a brushless, self-excited, externally voltage regulated, synchronous AC generator.
The generator consists of five major components: the main stator (armature); main rotor (field); exciter stator
(field); exciter rotor (armature); and rectifier assembly. The DVR controls generator output. The generator exciter
consists of a stationary field and a rotating armature. The DVR applies voltage to the stationary field (exciter
stator). The exciter armature generates an AC voltage that is rectified by the rotating rectifier assembly,
converting it to a pulsating DC signal. This DC is applied to the main rotor (field). As the generator shaft rotates,
the main rotor (field) induces a voltage into the main stator (armature). The main stator’s voltage output is
sampled and compared to the programmed desired value in the DVR The exciter field power is increased or
decreased in order to regulate the main stator output to the desired value. There are four poles on the generator.
There are two + poles and two - poles. During each revolution of the generator, two complete sine waves are
produced by the alternating +, -, +, - poles. For 60 Hz operation, the generator shaft will have to turn 60 + 2
revolutions per second (rps) = 30 rps. Engine speed is in rpm, therefore 30 rps x 60 seconds per minute = 1800
rpm engine speed required for 60 Hz operation. 50 Hz operation is the same process (or 50 + 60 x 1800 = 1500
rpm). Note that an excitation is required to get the process started. This excitation, also known as a Field Flash, is
described in the DC Power Distribution section. Since there is no permanent magnet structure in the
generator assembly, a voltage spike is applied to the exciter field (stator) to ensure that the regulation process
gets off to a good start. This generator is built with 2/3 pitch main stator windings and full Amortisseur (damper)
windings. These features make the generators suitable for parallel operation when used with the proper
voltage and load regulating devices.

Figure 13. Generator.
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WINTERIZATION KIT (FIGURE SHEET 6)

There are two components of the winterization kit (Figure 14). One is the LCD display heaters and the other is the
fuel fired coolant water heater and pump. The LCD display heater consists of HTR1 and HTR2. These heaters
receive power from one of two directions. There is a thermostatic switch (TS) in the control panel that closes
when the temperature falls below -20°F +10°F (-28.9°C +5.6°C). This switch applies +24 Vdc power to HTR1 and
HTR2 in order to keep the liquid crystal displays (LCD) in the GSC and DVR from freezing. Note that this power is
only available when the ECS is NOT in OFF. There is also a connection to the winterization control box that will
apply power to these resistors any time the winterization system is turned on at the control panel.

The second component of the winterization kit is a fuel fired coolant water heater and pump. The heater burns
fuel from the main fuel tank in order to heat the coolant water. The water is then circulated through the engine in
order to prevent it from freezing up. When the fuel fired heater is turned on, an internal combustion blower starts,
the water pump starts circulating coolant, and the preheating phase of the glow plug is started.
After approximately 60 seconds, the heater fuel pump starts to add fuel to the combustion chamber. The fuel/air
mixture ignites. The speed of the air fan increases as well as the fuel pump speed through four stages. Low, Med,
High, and Power in order to bring the combustion chamber up to operating temperature.

The glow plug protection circuit has a flame detector, which will restart the heater if no flame is detected. If no
flame is detected twice, the heater is shut down and power must be cycled OFF and back ON to restart. The
heater continues to operate in the Power mode until either the temperature exceeds 162°F (72°C) or 2 hours has
elapsed (maximum time allowed in Power mode). The heater then switches between the four modes, as required
based on temperature of the coolant (which relates to heat necessary to raise the temperature of the coolant).

Figure 14. Winterization Kit.
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COMMON TOOLS AND TEST EQUIPMENT

For authorized common tools and equipment, refer to the Modified Table of Organization and Equipment (MTOE),
Common Table of Allowances (CTA) 50-970, Expendable/Durable Items (Except: Medical, Class V, Repair Parts,
and Heraldic Items), or Army Medical Department Expendable/Durable ltems CTA 8-100, as applicable to your
unit.

SPECIAL TOOLS, TMDE, AND SUPPORT EQUIPMENT

Special Tools; Test, Measure, and Diagnostic Equipment (TMDE); and support equipment are needed for unit and
direct support maintenance. They are listed in the Repair Parts and Special Tools List (RPSTL), TM 9-6115-730-
24P, and in the Maintenance Allocation Chart (MAC) in WP 0123

REPAIR PARTS

Repair parts are listed in the TM 9-6115-730-24P.

END OF WORK PACKAGE
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FIELD LEVEL TROUBLESHOOTING
TACTICAL QUIET GENERATOR 200 kW, 50/60 Hz MEP-809A/PU-809A
INTRODUCTION

MALFUNCTION/SYMPTOM INDEX

The Field level troubleshooting Malfunction/Symptom Index lists common malfunctions found during
Field level maintenance of the 200 kW Tactical Quiet Generator (TQG). Ildentify the malfunction/ symptom that
best describes your problem and then turn to the Troubleshooting Procedures (WP 0006 thru/ WP _0013). Follow
each step in sequence through the corrective actions listed in the troubleshooting procedures table until a fault is
identified and resolved.

NOTE
Before you use troubleshooting procedures, be sure you have performed PMCS.

TROUBLESHOOTING PROCEDURES

The Troubleshooting Procedures (WP 0006 thru[WP_0013) contain procedures that identify symptoms and
malfunctions, that are followed by corrective actions required to return the 200 kW TQG system to normal
operation. The troubleshooting procedures cannot list all possible symptoms or malfunctions or the tests and
inspections required for corrective action. If a malfunction is not listed or is not corrected by the listed corrective
actions, notify your supervisor. Before using troubleshooting be sure you have performed PMCS.

The work package INITIAL SETUP outlines what is needed for the task as well as certain conditions which must be
met before starting the task. Don't start a task until the following conditions exist:

You understand the task.

You understand what you are to do.

You understand what is needed to do the work.

Ensure that you have the correct manual, all related manuals, and test equipment.

Eal

The work package troubleshooting procedures have three divisions: SYMPTOM, MALFUNCTION, and CORREC-
TIVE ACTION. Note that the SYMPTOMs are first listed in the Malfunction/Symptom Index (see|WP 0005).

SYMPTOM: Symptoms are the indication that the generator set is not operating properly or at peak performance.
The symptom can be an electronically displayed fault code, an alarm or shutdown of the generator set, a visual
observation or a sound. Symptoms tell you that there is a problem.

MALFUNCTION: The malfunctions cause the symptom. In the troubleshooting procedures MALFUNCTIONS are
presented in order of the most likely cause for the SYMPTOM. MALFUNCTION troubleshooting procedures should
be performed in the order in which they appear.

CORRECTIVE ACTIONS are actions intended to correct the problem. The CORRECTIVE ACTION consists of
tests and inspections and any steps you take to isolate the malfunction. A test or inspection leads to a corrective
action. These are the “if’ statements that tell you what to do when the malfunction is not fixed. For Army, corrective
action is accomplished by submitting a 5988E to the TAMMS clerk and the clerk processing a job order, with the
unit or direct support (Field Level) maintenance team. For Air Force, corrective action is accomplished by
submitting an AFR 66-1 maintenance reporting form.

Repairable LRUs shall be turned-in, in accordance with official supply procedures.
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TQG TROUBLESHOOTING

The 200 kW TQG set electronics has continuous self-testing capability. Most problems with the generator set will
generate a fault code that is displayed on the Generator Set Control (GSC) or the Digital Voltage Regulator (DVR).
The troubleshooting procedures for the 200 kW TQG are broken into six separate Work Packages (WP):

WP 0006|GSC Alarm Indicators and Fault Code Troubleshooting Procedures
WP 0007 [SP Fault Code Troubleshooting Procedures

WP 0008|AL Fault Code Troubleshooting Procedures

WP 0009 |GSC Fault Code Troubleshooting Procedures

WP 0010|DVR Fault Code Troubleshooting Procedures

WP 0011 Failures Without a Fault Code Troubleshooting Procedures

WP 0012| Electronic Technician (ET) Troubleshooting Software Installation
WP 0013|Electronic Technician (ET) Troubleshooting Procedures.

Before trying any fault isolation, make note and record all of the fault codes displayed on the GSC and DVR. Also,
note and record any fault lamps that are lit on the GSC and the alarm module.

The failure analysis here usually assumes a single fault code indication. Because of extensive self-testing
capability, a single failure will often generate multiple fault codes (e.g. a failure of a power supply will generate a
failure code for all of the sensors powered up by that power supply). It may be necessary to read through all of the
associated fault isolation procedures prior to starting in order to assess the fault location.

The voltages and currents in the 200 kW TQG are dangerous and capable of causing death instantaneously. The
engine and generator set are heavy and represent enormous mechanical power. Refer to the WARNING
SUMMARY before attempting to troubleshoot system. The following warnings, cautions, and notes should be read
and followed during all attempts at troubleshooting.

WARNING

Metal jewelry will conduct electricity. All jewelry can become entangled in generator set
components. Remove all jewelry when working on generator set. Failure to comply can cause
injury or death to personnel by electrocution.

High voltage is produced when this generator set is in operation. Make sure unit is completely
shut down and free of any power source before attempting any repair or maintenance on the unit.
Failure to comply can cause injury or death to personnel.

High voltage is produced when the generator set is in operation. Never attempt to start or
maintain the generator set unless it is properly grounded. Failure to comply can cause injury or
death to personnel.

DC voltages are present at generator set electrical components even with generator set shut
down. Avoid shorting any positive with ground/negative. Failure to comply can cause injury to
personnel and damage to equipment.

Dangerously high voltage can exist across current transformer (CT) output with engine running.
CT could explode if disconnected from load with engine running. Do not disconnect CT with
generator rotating. Failure to comply can cause serious injury or death to personnel.

Slave receptacle (NATO connector) is electrically live at all times and is unfused. The Battery
Disconnect Switch does not remove power from the slave receptacle. NATO slave receptacle has
24 VDC even when Battery Disconnect Switch is set to OFF. This circuit is only dead when the
batteries are fully disconnected. Disconnect batteries before performing maintenance on the
slave receptacle. Failure to comply can cause injury or death to personnel.
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GSC ALARM INDICATORS AND FAULT CODE TROUBLESHOOTING

For troubleshooting using the fault identification displayed by the GSC you must first note the condition of the
various lamps and displayed information on the GSC displays.

Figure 1. Generator Set Control (GSC) Displays and Dedicated Alarm Indicators.
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GSC ALARM INDICATORS AND FAULT CODE TROUBLESHOOTING - Continued

Dedicated Shutdown Indicators Starts flashing when alarm condition is detected. Lights continuously after
shutdown.

Fault Shutdown Indicator Flashes to indicate system was shut down due to a fault.

Fault Alarm Indicator Flashes to indicate an alarm condition. Component Identifier (CID) and

Failure Mode Identifier (FMI) codes will be displayed on the upper display to
identify what is wrong. The CID identifies the component that has a problem,
the FMI describes the nature of the failure.

DIAG Indicator Flashes while there is an active Alarm condition. The diagnostic code should
be displayed.

Lights continuously when there is an inactive alarm condition or inactive
shutdown condition. The diagnostic code is inactive and the CID and FMI
were recorded in the Fault Log.

If not lit, there are no diagnostic codes available.

There are two basic types of faults: Active and Inactive. An active fault is one that is occurring now, an inactive fault
is a fault that has occurred previously.

GSC diagnostic codes are associated with failed components or circuits that provide information to the GSC or that
receive information from the GSC. Each diagnostic code consists of the following:

. A component identifier (CID) code
. A failure mode identifier (FMI) code
. The DIAG indicator lit

Two types of faults have diagnostic codes associated with them: alarm faults and shutdown faults. When a fault
occurs that has a diagnostic code associated with it, the DIAG indicator flashes, then the GSC flashes either the
fault alarm indicator, or the fault shutdown indicator. For a shutdown fault, the CID and FMI are shown on the upper
display immediately. For a fault alarm: the ALARM CODES key must be pressed; then the CID and FMI are shown
on the upper display. A flashing DIAG indicator means that the fault is presently active. When the DIAG indicator is
on continuously, the fault occurred previously.

DIAGNOSTIC EVENTS AND EVENT CODES

The GSC also displays codes for diagnostic events. These event codes are in the same format as the fault codes
and they can be active events and may be logged. The Symptom/Malfunction Index and troubleshooting tables
show these event codes in sequence with fault codes. Often event codes are related to fault codes and the
troubleshooting associated with them. Diagnostic events can be logged in the Engine Control Module (ECM) and
used to investigate engine malfunctions. Event codes indicate problems with the engine performance and are
symptoms to be investigated. They can also relate directly to required maintenance services or actions.
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GSC FAULT CODES

Component Identification (CID) Codes

CID codes are displayed on the GSC Upper Display during and after a fault is detected to identify the component
that caused the fault. These codes are stored in the GSC fault log. If an E is shown after the CID, the diagnostic
code is from the Engine Control Module (ECM).

Fault Mode Identification (FMI) Codes

FMI codes are used with the CID codes to describe the type of failure detected. FMI codes are in accordance with
SAE practice of J1587 diagnostics. These codes are stored in the GSC fault log.

FMI Code Description

0 Data is valid but data is above normal operating range
1 Data is valid but data is below normal operating range
2 Erratic, intermittent, or incorrect signal

3 Voltage above normal

4 Voltage below normal

5 Current is below normal or circuit is open

6 Current is above normal or circuit is grounded

7 Improper Mechanical Response

8 Abnormal frequency, pulse width, or period

9 Abnormal Update

10 Abnormal rate of change

11 Failure mode is not identifiable (Mechanical Failure)
12 Failed Component

13 Device is not calibrated

FAULT LOG

The GSC has a fault log to help with troubleshooting of diagnostic codes. Inactive fault codes are recorded in the
fault log for viewing later. Also, the number of occurrences is totaled and is shown on the upper display together
with the CID and FMI codes. An active alarm fault becomes inactive when the problem is no longer occurring. The
ENGINE CONTROL switch must be set to OFF/RESET to reset a shutdown fault.
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VIEWING FAULT LOG OP1

STEP 1.  To view the fault log, set ENGINE CONTROL switch to COOL DOWN/STOP.

NOTE
In SERVICE MODE, the buttons on the GSC keypad perform new functions as follows:

POWER METER is Scroll Right

AC METER is Scroll Up
ENGINE METER is Scroll Down
LAMP TEST is Select

ALARM CODES is Enter

STEP 2.  Press SERVICE MODE key on GSC keypad. SERV will be displayed on upper display. OP1 will be
displayed on lower display.

STEP 3.  Press LAMP TEST key on keypad. If more than one diagnostic code is present, codes will scroll on
display. The number of occurrences is shown above the COUNT indicator. The lower display shows
value from the hour meter at the first occurrence and the last occurrence of each diagnostic code.

STEP 4. Press LAMP TEST key to stop scrolling.

STEP 5. Press POWER METER key. If more than one count of a diagnostic code is logged, the first
occurrence with a corresponding value from the hour meter shows on the lower display.

STEP 6. Press LAMP TEST key. Diagnostic codes continue scrolling.

STEP 7.  Press EXIT key. OP1 shows on lower display.

STEP 8.  Press EXIT to return display to normal mode.

FAULT LOG CLEARING OP4

OP4 is the option for clearing an inactive fault from the fault log. After a diagnostic fault is investigated and the fault

is corrected, the fault should be cleared from the fault log. Clearing the fault log prevents confusion if you are
investigating later faults.

NOTE
Service mode cannot be entered when the ENGINE CONTROL switch is set to AUTO. An active
shutdown indictor will be flashing. Active shutdown indicators must be deactivated in order to
access service mode.
STEP 1.  Set Battery Disconnect Switch to ON.
STEP 2. Set DEAD CRANK SWITCH to NORMAL.

STEP 3.  On EMCP, set ENGINE CONTROL switch to COOL DOWN/STOP.
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FAULT LOG CLEARING OP4 - Continued

NOTE

In SERVICE MODE, the buttons on the GSC keypad perform new functions as follows:

STEP 4.

STEP 5.

STEP 6.

STEP 7.

STEP 8.

STEP 9.

STEP 10.

STEP 11.

STEP 12.

STEP 13.

STEP 14.

STEP 15.

STEP 16.

STEP 17.

STEP 18.

STEP 19.

STEP 20.

POWER METER is Scroll Right

AC METER is Scroll Up
ENGINE METER is Scroll Down
LAMP TEST is Select

ALARM CODES is Enter

Press SERVICE MODE key on GSC. SERV will be displayed on upper display. OP1 will be displayed
on lower display.

Press AC METER key five times. OP3 will be displayed.
Press the LAMP TEST key.PE_
If an error is made any time during the password entry, P E FAIL will be displayed. Password entry

can be restarted by pressing LAMP TEST key.

Press POWER METER key. PE 1 will be displayed. The left-most underline will be flashing.

Press ENGINE METER key. PE 13 will be displayed. The left-most underline will be flashing.
Press AC METER key. P E 132 _ _ will be displayed. The left-most underline will be flashing.
Press ENGINE METER key. P E 1 32 3 _ will be displayed. The underline will be flashing.

Press POWER METER key. P E 1 3 2 3 1 will be displayed.

Press ALARM CODES key. P E PASS will be displayed.

Press EXIT key. OP4 will be displayed.

Press LAMP TEST. A CID FMI fault code and the number of occurrences will be displayed. Lower
display shows hourmeter values of the first occurrence of the fault and the last occurrence of the fault.

Press LAMP TEST. The CID FMI fault code, hourmeter value, and fault count will flash.

Press and hold ALARM CODES for two seconds.

If there was only one CID FMI fault code, the CID FMI fault that was flashing will disappear and the
upper display will be blank except for flashing SERV indicator. OP1 is shown on lower display.
Proceed to step 20.

If there is more than one CID FMI fault code, the CID FMI that was flashing disappears. The upper
display shows the next CID FMI fault code, fault count, and the hourmeter value. Repeat steps 15
thru 17 until all faults are erased. The lower display then shows OP4. Proceed to step 20.

Press EXIT key. OP4 will show on lower display.

Press EXIT key. The display will be in normal mode.
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TRANSIENT CODES DURING TROUBLESHOOTING

During troubleshooting, certain work packages may disconnect the harness from the rear of the GSC. This action
will cause failure codes unrelated to the actual failure to appear. Clear these created diagnostic codes after the
particular fault is corrected and the diagnostic code is cleared. When the harness connector is removed from the
GSC, the following diagnostic codes are recorded in a properly operating system.

CID 100 FMI 02 Engine Oil Pressure Sensor

CID 110 FMI 02 Engine Coolant Temperature Sensor
CID 111 FMI 03 Engine Coolant Level Sensor

CID 175 FMI 03 Engine Oil Temperature Sensor

CID 190 FMI 03 Engine Speed Sensor

CID 336 FMI 02 Engine Control Switch

Clear diagnostic codes after the problem is investigated or the problem is corrected. This will avoid confusion

during investigation of a future problem. The DIAG indicator is off when all diagnostic codes are cleared from the
fault log and no active diagnostic codes exist.
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DVR FAULT CODE TROUBLESHOOTING

The DVR will annunciate four types of faults. These are described in detail below.

FAULT CLASSIFICATION

DESCRIPTION

Alarm Fault

Alarm Faults indicate a condition that will not inhibit the function of the DVR
and the generator set. Alarm Fault codes are in the 600’s range.

The generator set will continue to operate at a normal level.

Resetable Shutdown fault

Resetable Shutdown Faults indicate a condition where either DVR or
generator set exhibits a degradation of performance.

Resetable Shutdown Fault codes are in the 700’s range.

The generator set continues to operate, but at a reduced level too low to
sustain load.

Resetting the fault returns the DVR to normal operation. The fault code
remains in parameter :92.

Non-resetable Shutdown fault

Non-resetable Shutdown faults indicate a condition where the DVR cannot
be safely run.

Non-resetable Shutdown Fault codes are in the 800's range.

The generator set continues to operate, but at a reduced level too low to
sustain load.

Setting the ENGINE CONTROL switch to OFF/RESET is required to reset
the fault.

Severe fault

Severe faults may indicate the failure of the DVR.

Severe faults occur at power-up or when writing a new value to memory.
Severe faults cause the DVR to prohibit power generation. The keypad will
be disabled. Severe faults cannot be reset. The DVR will have to be

replaced.

Severe Fault codes are in the 900’s range.
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DVR FAULT CODE TROUBLESHOOTING - Continued
Fault codes are stored in Parameters. The following DVR parameters are associated with fault isolation:

Parameter :92 - Latest fault. Contains the code for the most recently declared, or current, fault that has
occurred after the last fault was reset. It may contain either alarm or shutdown faults.

Parameter :93 - Previous fault. Contains the fault code for the previous fault (both alarm and shutdown faults)
that were in parameter :92. This parameter may contain an active alarm if an active alarm was
present in parameter :92 and a shutdown fault occurred. The alarm code that was in parameter
:92 would be moved here and any code that was here is overwritten. When the code in
parameter :92 is cleared using the fault clear function (parameter :94), the code is moved here.

Parameter :94 - Fault Clear. This parameter acts like a switch to clear fault codes from latest fault parameter
:92. The code that was in parameter :92 is moved to parameter :93 (previous fault) overwriting
the code that was there and parameter :92 is returned to 0000.

Parameter :96 - Shutdown Fault Reset. Acts like a switch to reset an active shutdown fault. This will allow
the DVR to begin regulation again and stop the display from flashing the fault code.

When a fault condition occurs, the fault code will flash on the DVR display. Alarm faults must be cleared using
parameter :94 before another alarm fault can be declared. A shutdown fault will override an alarm fault, placing its
code in the latest fault parameter (:92), and will move the alarm fault code to the previous fault parameter (:93).
Parameter codes are retained during power down of the DVR.

To clear a fault, press and hold up arrow key El or down key E| to select parameter :94 on the display and press

the function key . Each time the fault clear function is activated, the display will flash three times, the code that
was in parameter :92 (latest fault) is moved to parameter :93 (previous fault) overwriting the code that was there
and parameter :92 is returned to 0000. The display will return to parameter :01.

To reset a shutdown fault, press and hold up arrow key (a] or down key E to select parameter :96 on the display

and press the function key . Each time the fault clear function is activated, the display will flash three times,
the DVR will begin regulation again, the display will stop flashing, and the display will return to parameter :01.

TROUBLESHOOTING FAILURES WITHOUT A FAULT CODE
For troubleshooting failures without a fault code refer to the Malfunction/Symptom Index in|WP_0005

TROUBLESHOOTING USING MAINTENANCE SUPPORT DEVICE (MSD) AND ELECTRONIC TECHNICIAN
(ET) TOOL

The Field level troubleshooting Malfunction/Symptom Index lists symptoms and malfunctions for
troubleshooting diagnostics to be performed for Field maintenance of the 100 kW Tactical Quiet Generator (TQG).
Identify the malfunction/symptom and diagnostic procedure that best describes your problem and then if directed,
turn to WP 0012 }o set up the Electronic Technician (ET) tool and install necessary software. The ET tool allows
you to perform engine specific tests for additional diagnostics contained in[WP 0013] Follow each step in
sequence through the diagnostic tests or inspections listed in the troubleshooting procedures table until a fault is
identified and corrected.

END OF WORK PACKAGE
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FIELD LEVEL TROUBLESHOOTING
TACTICAL QUIET GENERATOR 200 kW, 50/60 Hz MEP-809A/PU-809A
TROUBLESHOOTING INDEX

Malfunction/Symptom

Troubleshooting Procedure

GSC ALARM INDICATORS AND FAULT CODE

CoNOOA~WNE

LOW OIL PRESSURE NN ...ttt ettt ettt et e e sabe e enaeennneeennes
EMERGENCY STOP HGNE ..ciiiiieiiiecce ettt et e e saa e e snbe e e snbeennaeeennes
HIGH WATER TEMP IIGNT ..ottt ettt et e st e st e et e e snte e e nnaeennaeeennes
ENGINE OVERSPEED lIgNT.....cciiiiiiiie ittt e ve e sta e ntaeestaeesnaaesnteeesn e e nnaeeennes
(@ Y @1 = ¥ 2 NN G o | USRS
FAULT SHUTDOWN light flashing red for Shut down ............oeeviiiiiiiii e
FAULT ALARM light flashing YEIOW ........cccciiiiiiiiieee et e e e ee e
No indicator lit DIAG not on Fault codes displayed...........ccoovvuiiiiiiiiiiiiece e
No indicator lit DIAG not on No fault codes diSplayed.............cueviiiiiiiiiiiiiiiiiiiiiiiiiiiieiieieieeeeeeeeeeeeeeens

SP FAULT CODE

1.
2.
3.
4,

SP 1 LOW FUBI LEVEL ...ttt et e e e e e bbb et e e e e e e e e e bbb beee e e e e e annbeeeees
SP 2 (DVR FAUIL) ...utieiee ettt e e e st e e e st e e e e ta e e e e satbeeaeasbaeeeeasbeeeessteeeeessenaaenns
SP 3 Bus Frequency Fault (Paralleling ONlY) ...
SP 4 Bus Voltage Fault (Paralleling ONIY) .......oooi i e e e e ree e

AL FAULT CODE

CoNoRA~®ONE

AL 1 High Co0lant TEMPEIALUIE ........ceeiieeiiiiiiiiieeteeeessseitieteeeee e e e s ssstareeeraeesssassssteeeeeeesssnansnseeeeessnnnnnes
AL 2 LOW COOlANE TEMPEIALUIE .....ceeiieiiieiiiiiee ettt sttt sttt ettt et e e s et e e s an e e e e nbre e e s anbre e e anees
AL 3 LOW ENQGINE Ol PrESSUIE ......eiiiiiiiiiie ettt st e e e b e e e e e
AL 4 Fault Detected by ENGING ECM ....coooiiiiiiiiiiiiie ettt e e e ee e e e e e eannes
AL 5 Low ENGINE COO0IANT LEVEL.......uiiiiiiiiieiiitee ettt ettt e e e e e e e e sabeae e e e e e e ennnes
AL 7 GeNerator OVEEN VOIAGE ........ueeiiiiiiiaiee ittt et e e e s e et bbb e e e e e e e e e annbaneeaeeesannnnes
AL 8 Generator UNAEr VOIAQGE ........uvviiiiiie ittt e e s sttt e e e e s s st e e e e e e s e e snneaaeeaeessannnnes
AL 9 Generator OVEr FIEQUENCY ......ocuutuiiiiiii ittt sttt e e e e e aa e s e e s e ee bbb s e e e e e eebbebaan s
AL 10 Generator UNAEr FIEOUENCY .....cciieiiiiiiiiieeieee e e e seitttee e e e e e e s sittataeeeaeessssntsaseeeeaeesssnnssnseeeeeseannnnes
AL 11 GENEIatOr REVEISE POWET ......uiiiiiiiiieiitiiie e e et ettt e e e e et e e e e s e s b re et e e e e e e snnrnreeeeesaannnnes
AL 12 PRASE OVEI CUIMENT ...eeiiiiiiiieiiiiiee ettt e sttt eee sttt e s stte e e e s st e e e s aabbe e e s ansbe e e e anbeeeesanbbeeesnbbeeeeennnees
AL 13 Generator TOtal OVEN CUITENE ......ciiiiiiiie ittt ettt st e e st e st e e s enbe e e s enbee s enneeas
AL 14 Phase A No Voltage Input at GSC iNPUt (P7-10) ....ccuveieiiiiiieeiiiiie et
AL 15 GSC CONFIQUIALION EFTOT .....eiiiiiiiiiiiiiiiee ettt sttt er e e e e e
AL 16 Incorrect Phase Sequence - Paralleling fault code ...
AL 17 Improper Generator or Bus Voltage - Paralleling fault code ...
AL 18 Synchronizer Time-out - Paralleling fault Code ...

0005-1

WP 0006

WP 0006

WP 0006

WP 0006

WP 0006

WP 0006

WP 0006

WP 0006

WP 0006

WP 0007

WP 0007

WP 0007

WP 0007

WP 0008

WP 0008

WP 0008

WP 0008

WP 0008

WP 0008

WP 0008

WP 0008

WP 0008

WP 0008

WP 0008

WP 0008

WP 0008

WP 0008

WP 0008
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Malfunction/Symptom Troubleshooting Procedure

GSC FAULT CODE

1. CID 1 E FMI 11 Cylinder 1 Failure mode is not identifiable (Mechanical Failure) (Logged) .............. WP 0009
2. CID 2 E FMI 11 Cylinder 2 Failure mode is not identifiable (Mechanical Failure) (Logged) .............. WP 0009
3. CID 3 E FMI 11 Cylinder 3 Failure mode is not identifiable (Mechanical Failure) (Logged) .............. WP 0009
4. CID 4 E FMI 11 Cylinder 4 Failure mode is not identifiable (Mechanical Failure) (Logged) .............. WP 0009
5. CID 5 E FMI 11 Cylinder 5 Failure mode is not identifiable (Mechanical Failure) (Logged) .............. WP 0009
6. CID 6 E FMI 11 Cylinder 6 Failure mode is not identifiable (Mechanical Failure) (Logged) .............. WP 0009
7. CID 9 E FMI 02 High Altitude Derate (Active) Erratic, Intermittent, or Incorrect Signal ..................... WP 0009
8. CID 41 FMI 02 8 Volt Power Supply not Normal Erratic, Intermittent, or Incorrect

Y To [ F= LN (0T [ 1T ) S WP 0009

CID 41 FMI 03 8 Volt Power Supply Above Normal Voltage Above Normal (Logged) ..........ccvvveeeee. WP 0009

CID 41 FMI 04 8 Volt Power Supply Below Normal Voltage Above Normal (Logged)..........coccveeeenne WP 0009
9. CID 85 E FMI 01 Shutdown Overridden Data is Valid but Data is Below Normal

Operating RANGE (LOGUEM) ....eoiiuuiiiiiiiiiie ittt ettt e e st b e e e sbe e e e e sbbe e e snneeee s WP 0009
10. CID 91 FMI 08 Throttle Position Sensor Abnormal Frequency, Pulse Width, or Period

(Ao o T [T | IR PSPPSR WP 0009
11. CID 94 FMI 01 Fuel Pressure Sensor Data is Valid but Data is Below Normal Operating

= Lo T (oo o =T | ISR WP 0009

CID 94 FMI 02 Fuel Pressure Sensor Erratic, Intermittent, or Incorrect Signal..........cccccccoeeevvinvnnneen. WP 0009
12. CID 94 E FMI 03 Fuel Pressure Sensor Voltage Above Normal (Logged) .......cccoovvveeeeeeiiiiiiiiineeennn, WP 0009

CID 94 E FMI 04 Fuel Pressure Sensor Voltage Below Normal ............ccccovveeeeeeeiniiciiieeee e WP 0009
13. CID 96 E FMI 01 High Fuel Pressure Warning Data is Valid but Data is Below Normal

Operating Range (ACtiVE and LOGGE) .........cveeiveeieieieeeeieeeeesseeseeestes et en st eeste e eeseeerestenesaeseseeneens
14. CID 97 E FMI 01 Derate Overridden Data is Valid but Data is Below Normal Operating

RANGE (LOGGE) ...veveevietieie ettt ettt ettt ettt e st e st et e b e s essesaeseeseebeebessesbe st e s et essesaeseesessensensessanseneas
15. CID 100 E FMI 02 Oil Pressure Sensor Erratic, Intermittent, or Incorrect Signal (Logged) ............... WP 0009
16. CID 100 E FMI 03 Oil Pressure Sensor Voltage Above Normal (Logged)........cccuvveeeeeeriniiiiiiiineeenenn. WP 0009

CID 100 E FMI 04 Oil Pressure Sensor Voltage Below Normal............ooccciiiiiiiiiiniiiiieeeeee WP 0009
17. CID 110 E FMI 02 Engine Coolant Temperature Sensor Erratic, Intermittent, or Incorrect

Y To [ F= U (0T [ 1Yo ) SR WP 0009

CID 110 FMI 03 Engine Coolant Temperature Sensor Voltage Above Normal (Logged).................. WP 0009

CID 110 E FMI 04 Engine Coolant Temperature Sensor Voltage Below Normal (Logged)............... WP 0009
18. CID 111 E FMI 03 Low Coolant Sensor Voltage Above Normal ...........ccccveeeeiiiicciiieeeece e WP 0009
19. CID 168 E FMI 02 Electrical System Voltage Erratic, Intermittent, or Incorrect Signal...................... WP 0009

CID 168 E FMI 03 Electrical System Voltage Above NOrMAl ..........cccceoeiiiiiiiiiiiiee e WP 0009

CID 168 E FMI 04 Electrical System Voltage Below NOrmal............cccccovviiiiiiiiiiiieiniieee e WP 0009
20. CID 169 E FMI 01 Engine Oil Maintenance Required (ACHVE)........cocuriieiiiiiieiiiiiee e WP 0009
21. CID 170 E FMI 01 Fuel Filter Change Required (ACHIVE) ......ccovcuurieeiiiiiieiiiieeessiieeesssieeessneneeesnnsaeens WP 0009
22. CID 172 E FMI 00 Intake Manifold Air Temperature Sensor Data is Valid but Data is Above Normal

Operating RANGE (LOGGEA) ...ceeeeiiiiiiiiiie ettt ettt e e e e e e et b et e e e e e s s s aanbbeeeeeaaesaaaannbeseeeaessannnnes WP 0009

CID 172 E FMI 03 Intake Manifold Air Temperature Sensor Voltage Below Normal Voltage Open/

5] 10 4 B (o 1 =T i o PP PRPTRRR WP _ 0009

CID 172 E FMI 04 Intake Manifold Air Temperature Sensor Voltage Below Normal Voltage Short to

(€170 18] (o H PP RPRI WP 0009

CID 172 E FMI 11 Intake Manifold Air Temperature Sensor Failure Mode is Not Identifiable

(Mechanical Failure) (LOGGEA) ... .uuiiieeiiiiiiiiee et e e e e e st e e e e s s seee e e e e e e s e st e e e e e e s e annnreneneeeeeeeasnnennnnees WP 0009
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0005

Malfunction/Symptom

Troubleshooting Procedure

GSC FAULT CODE - Continued

23.
24.

25.

26.
27.
28.
29.
30.

31.
32.
33.
34.

35.
36.
37.

38.
39.

40.

41.

CID 174 FMI 03 Fuel Temperature Sensor Voltage Above NOrmMal ...........ccoovivieeiiniieee e
CID 190 FMI 02 Loss of Engine Speed Signal, Erratic, Intermittent, or Incorrect

S (o [ o = | SO
CID 190 FMI 03 Magnetic Pickup Unit (Engine Speed Sensor) Voltage Above Normal....................
CID 190 E FMI 02 Loss of Engine Timing Signal, Erratic, Intermittent, or Incorrect

S o ] = | R
CID 190 E FMI 11 Crankshaft (Bottom) Engine Timing Sensor Failure Mode is Not Identifiable

[V =Ted g Tz U TTor= LI = VLU =) S
CID 248 FMI 09 CAT Data Link Abnormal UPAALe .........cceeviiivriiiiieee e iiriieeee e e e s e e e e e e s snennee s
CID 253 E FMI 02 Personality Module Mismatch Erratic, Intermittent, or Incorrect Signal................
CID 254 E FMI 12 ECM Self Test Failed COMPONENT .......ccoiiiiiiiiiiiiie ettt
CID 261 E FMI 13 Engine Timing Calibration Device is Not Calibrated.............ccccoovieiiiniiieeiiiinenes
CID 262 E FMI 03 5 V Sensor Power Supply Voltage Above Normal...........ccccceeeiiiieiiiiiiiiiiiieeee
CID 262 E FMI 04 5 V Sensor Power Supply Voltage Below Normal ...........cccccooiiiiiiiiiiiiienniiiee,
CID 264 E FMI 03 E-Stop Shutdown Voltage Above Normal (ACHIVE) ..........ceeveeeiiiiiiiiiiiiieiee e
CID 268 FMI 02 GSC Electronic Control Erratic, Intermittent, or Incorrect Signal ...............cccuvveeeeen.
CID 269 FMI 03 GSC 8V Sensor Power Supply Voltage Above Normal .........ccccoovvccvvvieeeeeeeeececcinnnen,
CID 269 FMI 04 GSC 8V Sensor Power Supply Voltage Below Normal............cccooecciviieeeeeenniicnnnnen,
CID 273 FMI 03 Turbo Outlet Pressure Sensor Voltage Above Normal ...........cccocccvvvvieeeeeciescivnneen.
CID 273 FMI 04 Turbo Outlet Pressure Sensor Voltage Below Normal........ccccccoovvcvvieeeeeeecieiciinnnnnn.
CID 274 FMI 02 Atmospheric Pressure Sensor Erratic, Intermittent, or Incorrect Signal ..................
CID 274 FMI 03 Atmospheric Pressure Sensor Voltage Above Normal ........cccoovvvvveeeeeeesiesciinnennn.
CID 274 FMI 04 Atmospheric Pressure Sensor Voltage Below Normal...........ccccovvieiiiiieeiiiieeeenns
CID 334 FMI 02 Spare Output (P7-36) Erratic, Intermittent, or Incorrect Signal..........ccccceeeevvinvnnneen.
CID 334 FMI 03 Spare Output (P7-36) Voltage Above NOrmal..........ccoooecviiieiiieeiisiiiiieicee e
CID 334 FMI 04 Spare Output (P7-36) Voltage Below NOrmal ..o
CID 336 E FMI 02 ENGINE CONTROL Switch (ECS) Erratic, Intermittent, or Incorrect Signal........
CID 342 E FMI 02 Camshaft (Top) Engine Speed/Timing Sensor Erratic, Intermittent,

Or INCOrrect SigNal (LOGOEA) .......uuiiiiiiii et e e e e e e e e e st e e e e e e s s s aea b e e e eaeessasnsnranseeaeeesannnnes
CID 342 E FMI 11 Camshaft (Top) Engine Speed/Timing Sensor Failure mode is not

identifiable (Mechanical Failure) (LOGQE) .....ceeeeiiiiiiiieieie e e e e e e e e e e e e e e e snrnee s
CID 360 E FMI 01 Low Engine Oil Pressure Warning (Active & Logged) Data is Valid But

Data is Below Normal Operating RANGE..........cccuviiiiiie e ciiieeee e e s s s e e e e e e s s s rtaree e e e e e e s e snrnaeeeeeeeans
CID 360 E FMI 02 Low Engine Oil Pressure Derate (Active & Logged) Erratic, Intermittent,

Lo g lolo]q £=TotRST oo T | T PP RO PT PRI
CID 360 E FMI 03 Low Engine Oil Pressure Shutdown (Active & Logged)

VOltage ADOVE NOIMI@L ... ...ttt e e e e e e e e bbb et e e e e e e s s abe b e et e aaeeesannnbaeaeeeaannnes
CID 361 E FMI 01 High Engine Coolant Temperature Warning (Active & Logged)

Data is Valid But Data is Below Normal Operating RANGE ...........cooiiiiiiiiiiiiaeiiiieieee e
CID 361 E FMI 02 High Engine Coolant Temperature Derate (Active and Logged)

Erratic, Intermittent, 0r INCOIMECE SIGNAl.......c.ciiiiiiiiiie e e e e e rree e e e
CID 361 E FMI 03 High Engine Coolant Temperature Shutdown (Active & Logged)

V7] 12T T30 Y o 1o AV N (o5 1o - | SRR
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TM 9-6115-730-24

0005

Malfunction/Symptom

Troubleshooting Procedure

GSC FAULT CODE - Continued

42.

43.

44,

45,

46.
47.
48.
49.
50.
51.
52.
53.
54.

55.
56.
57.
58.

59.

60.
61.
62.
63.

64.

65.

CID 362 E FMI 01 Overspeed Warning (Active and Logged) Data is Valid But Data is Below
NOImMAal OPErating RANGE .........oiiiiiiiie ettt e st et e e et bt e e s sab e e e e aae e e e ennees
CID 362 E FMI 03 Overspeed Shutdown (Active & Logged) Voltage Above Normal ........................
CID 368 E FMI 01 High Inlet Air Temperature Warning (Active and Logged) Data is Valid But
Data is Below Normal Operating RANGE..........cc.uuiiiiiiieaaiieee et e e re e e e e e
CID 390 E FMI 01 Fuel Filter Restriction Warning (Active and Logged) Data is Valid But

Data is Below Normal Operating RANGE..........ccccuuiiiiiie et e s st e e e e e s s st rre e e e e e e e s snnrareeeeeeeaas
CID 391 E FMI 01 Inlet Air Restriction Warning (Active and Logged) Data is Valid But

Data is Below Normal Operating RANGE..........cccuviiiiiie e et e e e s s s st e e e e e e s s ssaree e e e e e e e s snrnneeeeeeeans
CID 441 FMI 12 GSC Engine Governor Relay (EGR) Output Failed Component .............c.ccccvvvneeen.
CID 442 FMI 12 GSC Generator Fault Relay (GFR) Output Failed Component............cccveeevniieeeenns
CID 443 FMI 12 GSC Crank Termination Relay (CTR) Output Failed Component..........................
CID 444 FMI 12 GSC Starter Motor Relay (SMR) Output Failed Component ...........cccoovvveeeiiiieeeenns
CID 445 FMI 12 GSC Run Relay (RR) Output Failed COMPONeNt..........ccuuvieeeieiiiniiiiieeeee e
CID 447 FMI 12 GSC Fuel Control Relay (FCR) Output Failed Component ............ccceeeeeeeeniiiinnnen.
CID 448 FMI 12 GSC Programmable Spare Relay (PSR) Output Failed Component.......................
CID 500 FMI 12 GSC Failed COMPONENT......cccciiiiiiiiieie e e e ettt e e e e e st e e e e e e e s enaabra e e e e e e e s s e sannraaeeas
CID 545 FMI 05 Ether Control Relay Current is Below Normal or Circuit is Open..........cccccceevvvvnneen.
CID 545 FMI 06 Ether Control Relay Current is Above Normal or Circuit is Grounded......................
CID 566 FMI 07 Unexpected Shutdown Improper Mechanical ReSPONSe...........ccoccvvvvveeeeeeeeiicnnnnen,
CID 590 FMI 09 Engine Electronic Control Module Abnormal Update..........ccccceeovviiiviieenee i,
CID 770 FMI 09 Customer Communication Module (CCM) Data Link Abnormal Update..................
CID 858 FMI 02 Close Breaker Output Erratic, Intermittent, or Incorrect Signal............ccccceevviveeennns
CID 858 FMI 03 Close Breaker Output Voltage Above NOrmal...........ccoovvieiiiiiiieiiiiiee e
CID 858 FMI 04 Close Breaker Output Voltage Below Normal..........cccoocveeiiiiiiiiiiiiiieeieee e
CID 1038 FMI 02 Speed Adjust 1 Output P7-27 (+) and P7-28 (-) Erratic,

Intermittent, Or INCOIMTECT SIGNAL.........ceeieei e e e e e e e e e e e
CID 1038 FMI 03 Speed Adjust 1 Output P7-27 (+) and P7-28 (-) Voltage Above Normal ...............
CID 1038 FMI 04 Speed Adjust 1 Output P7-27 (+) and P7-28 (-) Voltage Below Normal................
CID 1167 FMI 04 K1 Sense Input (P7-25) Voltage Below Normal...........cccccceeeeeiiiiiiiiiienee e,
CID 1168 FMI 03 Dead Bus Sense Input (P7-29) Voltage Above Normal...........cccccvvevveeeeviiicivnnnen.
CID 1169 FMI 02 AC Transformer Box (ATB) Sensor Erratic, Intermittent, or Incorrect Signal.........
CID 1170 FMI 02 Bus Transformer Box (BTB) Sensor Erratic, Intermittent, or Incorrect Signal .......
CID 1170 FMI 04 Bus Transformer Box (BTB) Sensor Voltage Below Normal...........cccooceeeeiiiinenene
CID 1170 FMI 08 Bus Transformer Box (BTB) Sensor Abnormal frequency, pulse width,

(o] g o1=7 ¢ To Lo I ST PSPPI
CID 1589 E FMI 02 Turbo Air Inlet Pressure Sensor Erratic, Intermittent,

(o] gl [a Tt g T=To ST (o] o F- 1 F TP TP UPURRPPRN
CID 1589 E FMI 03 Turbo Air Inlet Pressure Sensor Voltage Above Normal............cccccceeiiiniiiinnen.
CID 1589 E FMI 04 Turbo Air Inlet Pressure Sensor Voltage Below Normal............cccccceeeeeeeniiinnnen,
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TM 9-6115-730-24

0005

Malfunction/Symptom

Troubleshooting Procedure

DVR FAULT CODE

CoNooO~wNE

(00100 N[ I o T £ ST =T o | S
601 INternal MEMOIY FailUIE ... ....uuueiiiitiiitiiiiieiibibbbbbb bbb baeeeenbbeeeees
602 Internal WatChdog FailUre ... ...
603 Rotating Diode MalfUNCLION .........ouuuuiiee e e e e e e
604 REVEISE VAR ... it e et e e et e e e
40V T o [=T V0] =T
407 @Y /=T Y o] = o =
703 OVEIEXCITALION ...eeeiiieeis ittt et e e e e e s et e e e e e e e e e e e e e e e s s nn e ee e s s e nnnnnnnes
704 REVEISE VAR ...ttt e
o [ 1Sy =T g =T = T L ] o
802 LOSS OF SBNSING .o
803 LOSS OF FIEQUEICY ...
901 DVR MeMOIY FaIIUE ...

FAILURES WITHOUT A FAULT CODE

N

Starting Motor ReEmains ENQAgQE ...........uiiiiiiiiiiiiis e e e e e e e
Engine Does Not Shut Down When A Shutdown Fault Occurs or Engine Shuts Down with No

L] O T L O o T [T
(S @R @ o 1= - 10T I S 1 - 1o
Display Of Voltage on GSC is Zero For One or More Phases.......cccooovvvvviiiiiiiii e

Display of Current on GSC is Zero For One or More Phases...........ccovvvvviiiiiiii i

Display of Voltage on GSC iS INACCUIALE ...........civiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeee s
Display of Current 0N GSC iS INACCUIALE. ...........iiiiiiiiiiiiiiiiiiiiii ittt
Display of POwer 0n GSC iS INACCUIALE ...........ciiiiiiiiiiiiiiiiiiiiiiiiiieeeiee ettt eeeeeneees
Generator Produces NO VOITAGE ......c.uueeii ittt e e e e e e e e e
Generator Produces Low Voltage Under No Load Condition............c.uuuuiiiiiiiiiiiiiiiiiieeecceeiiie e
Generator Produces Low Voltage When Load is Applied .......ccooveeeiiiiiiiiii e
Generator Produces Fluctuating VORAQgE .........couuuiiiii i
Generator Produces High VOIAGE ..........oiii i
(1= TCT = (o] g S @ A =T g 1T 111
Equipment Runs Normally on Other Source Of Power (Utility or Other Generator Set), But

Will Not RUN 0N ThisS GENEIAtOr SEt.......cooiiiiiiiiiiii s
Undesirable Speed Decrease With LOad INCrEaSE..........uuuuuiiiiiiiiiiiiiiiiiiiiiiiiibiiibibieeeeiebeeeeeeeeeeeeeeees
Load Sharing Module A4 Erratic Operation............ccoiiiiiiiiiiiiiii
Engine Not Properly Sharing Load With Other Generator Sets (Parallel Operation) ...................
Engine Will Not Crank (Starter Pinion Engages and Engine Does Not Turn Over) ..........ccccuuenn..
Engine Cranks But WIll NOT STAIT ........cooiiiiiiiie e e e e eenaneeaanas
Engine Misfires, Runs Rough, or is UNStable..............uiiiiiiii e
Low Power/Poor or No Response t0 Throttle............ioiiiiiiiiiiiiie e
INntermittent ENQGINE ShULt DOWNS... ... i i e et e e e e e e e e e e e e e e et e e e e e e eeeranrraanas
EXCESSIVE BIACK SIMOKE .....eiiiiiiiiiiiiiiiiiiiieieieie ettt st e s s e st e s e e et b e e e b bbeeeaeeees
EXCESSIVE WRITE SIMOKE ...ooiiiiiiiiiiiiiiee ettt a e e

Can Not Reach Operating ENgine RPM........coooiiiiiiii e e e e e e e e e e eees

POOr ACCEIErationN OF RESPONSE ...uuuiiieiiiieiiiii et e e e ettt e e e e e et r e e e e e e et e s e e e e eeeeaaaraeeeeeeeennnrnnnas
POOr FUEI CONSUMPLION ...coiiiiiiiiiieii ettt e e e e e
Engine Stalls at LOW RPM .....oooiiiiiii e
Auxiliary Fuel PUMpP DOES NOt OPEIALE ......uiiiiiiiieiiiie ettt e e e e eeaeaa s
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TM 9-6115-730-24

0005

Malfunction/Symptom

Troubleshooting Procedure

FAILURES WITHOUT A FAULT CODE - Continued

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.

Engine Runs Out of Fuel With No LOW FUEL LEVEL AlGrM.........ccouuiiiiiiiiiiiiiiiiiiieiiieiieeiiiiiennnnnnns
Alternator Does Not Charge Batteries..........oooviiiiiiiiiii
Co0lant iN ENQINE Oll......ooeiiiii ettt e e e e et et e e e e e e e esreebbaa e
Coolant Temperature TOO HIgh. ... e
ECM Will Not Communicate With Other Systems or Display Modules..............ccccviiiiiiiiiiiiiiiinnnnn.
oY L LI @1 T T @ o ] - o | SR
S oL L L O T W I Y F= LU E )5 (=] 0
Engine Oil Temperature TOO High ......ccoooiiiiiii e e e e e
o T L= T AT o] = 11 o] o
Excessive ENgine Oil CONSUMPLION .....coiiiiiiiiis et e e e et s e e e e e e e e e e e e e e enenennnas
EXCESSIVE VAIVE LASK.....uiiiiiiiiiiii et e ettt e e e e e e e ee it e e e e e aeeeeeerraan s
Exhaust Temperature iS TOO High ........oooiiiiiiiiiiiiiieeeee e
FUELIN BENGING Oll..cooiiiiiiiiiiiiiii ettt
Intermittent LOW POWET OF POWET CULOUL....... .ot iiiiiiiiiie ettt e e e eeaee s
LOW ENQING Ol PrESSUIE ...ttt e e e et ettt e e e e e et e e bt e e e e e e e eaeeeebbaan s
Mechanical Noise (KNOCK) IN ENQINE..........uuuiiiiiiii et e e e eeeaneaanas
N o] ESY R @] 4T aTe [ =l 1] 0 41K @37/ 115 To =1 o

ELECTRONIC TECHNICIAN (ET) TROUBLESHOOTING

CoNoOA~WNE

Electrical Connectors WigQIe TeSt......uuuiiiiieeiiiiiciiieee e s e e e e e s e e e e e e s s e e e e e e s e s nnnaeeeeeaeeeas
Electrical Power SUPPIY CIrCUIL TEST.....uuiiiiiiee i ee e s s e e e s s ee e e e e e s s r e e e e e e s e snnreeeeaeeeas
Engine Timing SENSOr CIFCUIL TEST .....uviiiiiiiiii ettt et e et e e e
Ether INJECHION SYSIEIM TEST.....oiiiiiiiie ittt e e st e b e e e e nnnees
INjector SOIENOIT CIrCUIL TEST.....iiiiiiiiiiiiiiiiii e
Y o1=T=To I OTeT g1 fo] I = T] USROS
Electronic Service Tool (Cat ET) will not communicate with ECM..........c..ooiiiiiiiiiiiiiiieeeeeeiinnn
Engine Timing SeNSor CalibDrate ............oouuiiiiiii i e e et e e e e e e e araraaaas
Flash ProgrammMing ...... oo e e e e e e e e e e e e e e e e e e et e e eeeeeeasstaaeeeeaeeeeesnnnnns
ENgine FUEl PresSsure REAAING .......ciiiciiiiiiiiiii i e s s e e e s e e e e e e ettt s s e e e e e e e ettt e e e eeeeeeaennenns
L T T eI (1 PSSR
(I T= To I ] 1= Tox (o] @0 T [PPSR
Copy Configuration/ECM REPIACEMENL........ceiii i i e e e s er e e e e e s s snnreees

END OF WORK PACKAGE
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TM 9-6115-730-24 0006

FIELD LEVEL TROUBLESHOOTING
TACTICAL QUIET GENERATOR 200 kW, 50/60 Hz MEP-809A/PU-809A
GSC ALARM INDICATORS AND FAULT CODE TROUBLESHOOTING PROCEDURES

INITIAL SETUP:
Personnel Required References
One TM 9-6115-730-10

TROUBLESHOOTING USING DEDICATED SHUTDOWN INDICATORS

The dedicated shutdown indicators identify the system that is responsible for an engine shutdown. The Generator
Set Control (GSC) activates the appropriate dedicated shut down fault lamp when the particular fault condition is

sensed. The lamp will flash until the GSC shuts the engine down, then the lamp will light continuously. Dedicated
shutdowns are not recorded in the GSC fault log.

The GSC dedicated shutdown indicators and their sensors are described in WP 0009

WARNING

Cooling system operates at high temperature and pressure. Contact with high pressure steam
and/or liquids can result in burns and scalding. Shut down generator set, and allow system to cool
before performing checks, services, and maintenance. Failure to comply can cause injury or
death to personnel.

CAUTION

The dipstick is marked so that the crankcase oil can be checked while engine is stopped or
running. Always make sure dipstick is checked. Remove oil filler cap when checking oil with
engine running.

SYMPTOM

1. LOW OIL PRESSURE light

MALFUNCTION
LOW OIL PRESSURE detected by engine. The signal is routed through Engine Control Module
(ECM) to GSC.

CORRECTIVE ACTION

STEP 1.  Check oil level and perform service per TM 9-6115-730-10.

STEP 2.  If fault codes displayed on upper display, troubleshoot pef WP 0009]

0006-1



TM 9-6115-730-24 0006

TROUBLESHOOTING USING DEDICATED SHUTDOWN INDICATORS - Continued

SYMPTOM
2. EMERGENCY STOP light

MALFUNCTION

Detected when PUSH TO STOP EMERGENCY STOP pushbutton on Electronic Modular Control
Panel (EMCP) is pressed. Pressing EMERGENCY STOP disables the control input to the ECM,
stopping the engine immediately. EMERGENCY STOP disables the starter circuit so that the GSC can
not restart the engine (DEAD CRANK SWITCH can still crank the engine). An input from the
EMERGENCY STOP notifies the GSC that the button is pressed.

CORRECTIVE ACTION

STEP 1.  Correct emergency situation that caused operator to press EMERGENCY STOP.

STEP 2.  If fault codes present on upper display, troubleshoot pef WP 0009

STEP 3.  When Tactical Quiet Generator (TQG) is returned to service, continue

operations.
SYMPTOM

3. HIGH WATER TEMP light

MALFUNCTION
HIGH WATER TEMP is detected by engine sensor. The signal is routed through ECM to GSC.

CORRECTIVE ACTION
STEP 1.  Check coolant level and perform service per TM 9-6115-730-10.
STEP 2.  If fault codes displayed on upper display, troubleshoot pef WP 0009

SYMPTOM
4, ENGINE OVERSPEED light

MALFUNCTION
Engine RPM is monitored directly by the GSC using a magnetic pickup unit (MPU) on the engine
flywheel. ENGINE OVERSPEED RPM is set by OP5-0, P010.

CORRECTIVE ACTION

STEP 1. If fault codes displayed on upper display, troubleshoot pef WP 0009

STEP 2. If necessary, verify OP5-0, P010 setpoint EMCP programming|(WP 0083
Table 4).

0006-2



TM 9-6115-730-24 0006

TROUBLESHOOTING USING DEDICATED SHUTDOWN INDICATORS - Continued

SYMPTOM
5. OVERCRANK light

MALFUNCTION

If engine does not start within 90 seconds after setting ENGINE CONTROL switch to MANUAL
START (or the remote start contacts are closed with the ENGINE CONTROL switch in AUTO
START), GSC declares overcrank condition starting is disabled.

CORRECTIVE ACTION
Correct any displayed faults pen WP 0009 or troubleshoot per|WP 0011

SYMPTOM
6. FAULT SHUTDOWN light flashing red for shut down.

MALFUNCTION
CID and FMI fault codes displayed.

CORRECTIVE ACTION
Troubleshoot displayed CID and FMI codes (WP 0009).

MALFUNCTION
SP1, SP2, SP3, or SP4 displayed. DIAG not on.

CORRECTIVE ACTION
Troubleshoot displayed SP (Spare Input) code[(WP_0007).

MALFUNCTION
AL1 thru ALS8 fault code displayed. DIAG not on.

CORRECTIVE ACTION
Troubleshoot displayed AL code|(WP 0008).
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TM 9-6115-730-24 0006

TROUBLESHOOTING USING DEDICATED SHUTDOWN INDICATORS - Continued

SYMPTOM
7. FAULT ALARM light flashing yellow.

MALFUNCTION

CID and FMI fault codes display. Evaluate with dedicated shutdown indicators.

CORRECTIVE ACTION
Troubleshoot CID and FMI codes (WP _0009).

MALFUNCTION
SP1, SP2, SP3, or SP4 displayed. DIAG not on.

CORRECTIVE ACTION
Troubleshoot displayed SP code|(WP 0007).

MALFUNCTION
AL1 thru ALS8 fault code displayed. DIAG not on.

CORRECTIVE ACTION
Troubleshoot displayed AL code|(WP 0008).

SYMPTOM
8. No indicator lit. DIAG not on. Fault codes displayed.

MALFUNCTION
CID and FMI codes displayed.

CORRECTIVE ACTION
Troubleshoot displayed CID and FMI codes (WP _0009).

MALFUNCTION
SP1, SP2, SP3, or SP4 displayed.

CORRECTIVE ACTION
Troubleshoot displayed SP code|(WP _0007).

MALFUNCTION
AL1 thru ALS8 fault code displayed.

CORRECTIVE ACTION
Troubleshoot displayed AL code|(WP 0008).
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TM 9-6115-730-24 0006

TROUBLESHOOTING USING DEDICATED SHUTDOWN INDICATORS - Continued

SYMPTOM
9. No indicator lit. DIAG not on. No fault codes displayed.

MALFUNCTION

Undiagnosed shutdown.

CORRECTIVE ACTION
Troubleshoot fault without code (WP _0011).

END OF WORK PACKAGE
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TM 9-6115-730-24 0007

FIELD LEVEL TROUBLESHOOTING
TACTICAL QUIET GENERATOR 200 kW, 50/60 Hz MEP-809A/PU-809A
SP FAULT CODE TROUBLESHOOTING PROCEDURES

INITIAL SETUP:
Personnel Required References
One WP 0083

TM 9-6115-730-10

TROUBLESHOOTING USING SP FAULT CODES

SP (Spare Input) Fault Codes are associated with four inputs that are considered spare inputs. Spare fault code
programming is contained in OP6-0, Protective Relay Programming (sed WP 0083, Table 7 for details). These
codes are not stored in the GSC fault log. When a spare input fault is detected, the FAULT SHUTDOWN lamp
flashes and the corresponding code (SP1, SP2, etc.) is displayed on the upper GSC display. Fault condition on SP
1 and 4 is programmed to shut down the engine immediately.

WARNING

Fuels used in the generator set are flammable. When filling the fuel tank, maintain metal-to-metal
contact between filler nozzle and fuel tank opening to eliminate static electrical discharge. Failure
to comply can result in flames and possible explosion and cause injury or death to personnel and
damage to the generator set.

Fuels used with the generator set are flammable. Do not smoke or use open flames when
performing maintenance. Failure to comply can result in flames and possible explosion and can
cause injury or death to personnel and damage to the generator set.

NOTE

SP1 thru SP4 must be evaluated using dedicated shutdown lights, alarm conditions, and
available fault codes.
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TM 9-6115-730-24 0007

TROUBLESHOOTING USING SP FAULT CODES - Continued

SYMPTOM
1. SP1

MALFUNCTION

Low Fuel Level.

CORRECTIVE ACTION
STEP 1.  Verify if LOW FUEL LEVEL indicator on Alarm Module is lit.
STEP 2.  Verify fuel level on fuel level gage.

STEP 3.  If using internal fuel source, perform fuel service and refill TQG per TM 9-6115-
730-10.

STEP 4.  If using external (auxiliary) source, verify that auxiliary fuel line is connected per
TM 9-6115-730-10 and that AUX FUEL pump switch is set to ON.

STEP 5.  Verify that external (auxiliary) fuel is present and clean.

STEP 6. If external (auxiliary) fuel is present and clean, troubleshoot auxiliary fuel pump

WP 0011} SYMPTOM 30).
STEP 7.  Verify the problem has been resolved.

SYMPTOM
2. SP2

MALFUNCTION
DVR fault.

CORRECTIVE ACTION

STEP 1.  Troubleshoot DVR fault pey WP 0010
STEP 2.  Verify the problem has been resolved.
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TM 9-6115-730-24 0007

TROUBLESHOOTING USING SP FAULT CODES - Continued

SYMPTOM
3.

SYMPTOM
4,

SP3

SP4

NOTE
SP3 and SP4 active during paralleling only.

MALFUNCTION
Bus Frequency Fault (Paralleling Only)

When main contactor relay K1 is energized and one or both of the following is true for more than 2
seconds an SP2 fault is announced: The difference in frequency between the generator and the bus
is greater than 0.2 Hz. The difference in phase between the generator and the bus is greater than 10
degrees. The GSC will stop synchronization process until the fault is cleared and corrected.

CORRECTIVE ACTION

STEP 1.  Verify that no fault codes are listed on upper display.

STEP 2.  Verify equipment setup is correct per TM 9-6115-730-10.

STEP 3.  Verify equipment setup and parameters for synchronization (WP 0083, Table 6).

STEP 4. Restart generator sets.

STEP 5.  Adjust and evaluate operation using synchronization lights per TM 9-6115-730-
10.

STEP 6.  Operate per TM 9-6115-730-10.
STEP 7.  Verify the problem has been resolved.

MALFUNCTION
Bus Voltage Fault (Paralleling Only)

Input is active when 208 or 416 VAC is detected on the load bus by dead bus relay low sensor (DBLO)
or dead bus relay high sensor (DBHI). This input is compared to the reading of the bus. If the voltage
of phase A is less than 20% of the rated voltage, it is considered to be dead. If the condition of these
measurements is different with regards to presence or absence of bus voltage, a fault is announced.

CORRECTIVE ACTION

STEP 1.  Verify that no fault codes are listed on upper display.

STEP 2.  Verify equipment setup is correct TM 9-6115-730-10.

STEP 3.  Verify equipment setup and parameters for synchronization (WP 0083, Table 6).

STEP 4. Restart generator sets.

STEP 5.  Adjust and evaluate operation using synchronization lights per TM 9-6115-730-
10.
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0007

TROUBLESHOOTING USING SP FAULT CODES - Continued

CORRECTIVE ACTION - Continued
STEP 6.  Operate per TM 9-6115-730-10.

STEP 7.  Verify the problem has been resolved.

END OF WORK PACKAGE
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TM 9-6115-730-24 0008

FIELD LEVEL TROUBLESHOOTING
TACTICAL QUIET GENERATOR 200 kW, 50/60 Hz MEP-809A/PU-809A
AL FAULT CODE TROUBLESHOOTING PROCEDURES

INITIAL SETUP:
Personnel Required References
One WP 0083

TM 9-6115-730-10

TROUBLESHOOTING USING AL FAULT CODES

Alarm Fault Codes are shown on the upper display and consist of specific engine fault codes, protective relay
function codes, and paralleling fault codes. Alarm Fault Codes rely upon programmed setpoints.

Engine fault code programming is contained in OP5-0, Engine/Generator Programming (se¢ WP 0083 for details).
Protective relay function code programming is contained in OP5-1, Protective Relay Programming (se¢ WP _0083).
Paralleling fault code programming is contained in OP5-3, Synchronization Programming (see| WP 0083).

Alarm Fault codes are not stored in the GSC fault log.

WARNING

Metal jewelry will conduct electricity. All jewelry can become entangled in generator set
components. Remove all jewelry when working on generator set. Failure to comply can cause
injury or death to personnel by electrocution.

High voltage is produced when this generator set is in operation. Make sure unit is completely
shut down and free of any power source before attempting any repair or maintenance on the unit.
Failure to comply can cause injury or death to personnel.

DC voltages are present at generator set electrical components even with generator set shut
down. Avoid shorting any positive with ground/negative. Failure to comply can cause injury to
personnel and damage to equipment.

Dangerously high voltage can exist across current transformer (CT) output with engine running.
CT could explode if disconnected from load with engine running. Do not disconnect CT with
generator rotating. Failure to comply can cause serious injury or death to personnel.

Slave receptacle (NATO connector) is electrically live at all times and is unfused. The Battery
Disconnect Switch does not remove power from the NATO connector. Use caution when
connecting or disconnecting cable(s) to the NATO connector to prevent damage to equipment.
Use caution when troubleshooting this circuit. This circuit is only dead when the batteries are fully
disconnected. Failure to comply can cause serious injury or death to personnel.
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TM 9-6115-730-24 0008

TROUBLESHOOTING USING AL FAULT CODES - Continued

WARNING

Cooling system operates at high temperature and pressure. Contact with high pressure steam
and/or liquids can result in burns and scalding. Shut down generator set, and allow system to cool
before performing checks, services, and maintenance. Failure to comply can cause injury or

death to personnel.

SYMPTOM
1. AL1

MALFUNCTION

High Coolant Temperature

CORRECTIVE ACTION

STEP 1.

STEP 2.
STEP 3.

STEP 4.

STEP 5.

STEP 6.

STEP 7.
STEP 8.

STEP 9.

STEP 10.

STEP 11.
STEP 12.

Set Battery Disconnect Switch to ON. Set DEAD CRANK SWITCH to NORMAL.
Turn the ENGINE CONTROL switch to MANUAL START.

On GSC keypad, press ALARM CODES.
Verify AL1 appears on upper display. Check setpoints peyf WP 0083
Verify GSC OP5-0 setpoint P015 (WP 0083| Table 4).

Verify if any fault codes or engine fault codes are displayed on upper display and
record. If fault codes displayed, troubleshoot pe WP_0009

On EMCP set ENGINE CONTROL switch to OFF/RESET. Battery Disconnect
switch is OFF; DEAD CRANK SWITCH is OFF.

Open right side engine access door and check coolant level in coolant recovery
(overflow) bottle. If required, replace coolant per TM 9-6115-730-10,|WP 0015

Inspect coolant system lines for leaks per PMCS[(WP 0016).

Inspect alternator and water pump belts. Check water pump belt tension.
a. If required, tighten water pump belt.

b. If required, replace alternator or water pump belts [(WP_0075).
Inspect engine for damaged fan.

If fan damaged, repair per[WP_0066]

Inspect radiator for obstructions or blockage. Remove obstructions or blockage if
present.

Inspect radiator for damage. If radiator damaged, repair or replace |(WP 0068).

Verify the problem has been resolved.
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TM 9-6115-730-24 0008

TROUBLESHOOTING USING AL FAULT CODES - Continued

SYMPTOM
2. AL 2

MALFUNCTION

Low Coolant Temperature

CORRECTIVE ACTION

STEP 1.  Set Battery Disconnect Switch to ON. Set DEAD CRANK SWITCH to NORMAL.
Turn the ENGINE CONTROL switch to MANUAL START.

STEP 2. On GSC keypad, press ALARM CODES.
STEP 3.  Verify AL2 appears on upper display.

NOTE

This fault will be displayed if the coolant temperature is below 70° F (programmable by setpoint
P016), and may occur for a short time after start up.

STEP 4.  Verify if any fault codes or engine fault codes are displayed on upper display and
record.

a. If fault codes displayed, troubleshoot per fault code (WP_0009).

b. Verify setpoint P016|(WP 0083} Table 4).
STEP 5.  Verify the problem has been resolved.

CAUTION

The dipstick is marked so that the crankcase oil can be checked while engine is running or
stopped. Always make sure dipstick is checked. Remove oil filler cap when checking oil with
engine running.

SYMPTOM

3. AL 3

MALFUNCTION
Low Engine Oil Pressure

Low engine operating speed can cause this alarm code. Note and record engine speed for reference.

CORRECTIVE ACTION

STEP 1.  Set Battery Disconnect Switch to ON. Set DEAD CRANK SWITCH to NORMAL.
Turn the ENGINE CONTROL switch to MANUAL START.

STEP 2. On GSC keypad, press ALARM CODES.
STEP 3.  Verify AL3 appears on upper display.

STEP 4.  Verify if any fault codes or engine fault codes are displayed on upper display and
record.

0008-3



TM 9-6115-730-24 0008

TROUBLESHOOTING USING AL FAULT CODES - Continued

CORRECTIVE ACTION - Continued

STEP 5.
STEP 6.
STEP 7.
STEP 8.
SYMPTOM
4, AL 4
MALFUNCTION

Check engine oil level and service engine if oil is low per TM 9-6115-730-10.
If fault codes displayed, troubleshoot per fault code |(WP_0009).
Verify setpoints P013 or P014| (WP 0083, Table 4).

Verify the problem has been resolved.

Fault Detected by Engine ECM

CORRECTIVE ACTION

STEP 1.

STEP 2.
STEP 3.
STEP 4.

STEP 5.

Set Battery Disconnect Switch to ON. Set DEAD CRANK SWITCH to NORMAL.
Turn the ENGINE CONTROL switch to COOL DOWN/STOP.

On GSC keypad, press ALARM CODES.
Verify AL4 appears on upper display.

Verify if any fault codes or engine fault codes are displayed on upper display and
record. Troubleshoot per displayed fault codes|(WP 0009).

Verify the problem has been resolved.

WARNING

Cooling system operates at high temperature and pressure. Contact with high pressure steam
and/or liquids can result in burns and scalding. Shut down generator set, and allow system to cool
before performing checks, services, and maintenance. Failure to comply can cause injury or

death to personnel.

SYMPTOM
5. ALS5

MALFUNCTION

Low Engine Coolant Level

CORRECTIVE ACTION

STEP 1.

STEP 2.
STEP 3.
STEP 4.

Set Battery Disconnect Switch to ON. Set DEAD CRANK SWITCH to NORMAL.
Turn the ENGINE CONTROL switch to COOL DOWN/STOP.

On GSC keypad, press ALARM CODES.
Verify AL5 appears on upper display.

Verify if any fault codes or engine fault codes are displayed on upper display and
record.
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TM 9-6115-730-24 0008

TROUBLESHOOTING USING AL FAULT CODES - Continued

SYMPTOM
6.

SYMPTOM
7.

AL7

AL 8

CORRECTIVE ACTION - Continued

STEP 5.
STEP 6.
STEP 7.

STEP 8.
STEP 9.

MALFUNCTION

Inspect coolant system lines for leaks.

Inspect engine coolant system per PMCS|(WP _0016).

Open right engine access door and check engine coolant level in coolant
recovery (overflow) bottle. Check if coolant is low and service surge tank

[WP 0065]

Troubleshoot per displayed fault codes ang WP 0009
Verify the problem has been resolved.

Generator Over Voltage

CORRECTIVE ACTION

STEP 1.

STEP 2.
STEP 3.
STEP 4.
STEP 5.
STEP 6.
STEP 7.
STEP 8.
STEP 9.
STEP 10.

MALFUNCTION

Set Battery Disconnect Switch to ON. Set DEAD CRANK SWITCH to NORMAL.
Turn the ENGINE CONTROL switch to MANUAL START.

On GSC keypad, press ALARM CODES.

Verify AL7 appears on upper display.

Verify if any faults are displayed on DVR. Check set points pef WP _0083]
If overvoltage 702 present, go t¢ WP 0010, SYMPTOM 7 and troubleshoot.
Verify that the problem has been resolved.

Troubleshoot per WP 0009, CID 1169 FMI 02, SYMPTOM 62.

Verify if any fault codes displayed and record.

If problem has not been resolved, troubleshoot pef WP 0009]

Verify that the problem has been resolved.

Generator Under Voltage

CORRECTIVE ACTION

STEP 1.

STEP 2.
STEP 3.

Set Battery Disconnect Switch to ON. Set DEAD CRANK SWITCH to NORMAL.
Turn the ENGINE CONTROL switch to MANUAL START.

On GSC keypad, press ALARM CODES.
Verify AL8 appears on upper display.
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TM 9-6115-730-24 0008

TROUBLESHOOTING USING AL FAULT CODES - Continued

CORRECTIVE ACTION - Continued
STEP 4.  Verify if any faults are displayed on DVR. Check set points pef WP 0083
a. If no DVR fault codes are displayed, check ATB fuses (FO-1], Sheet 5).

b. If DVR fault code 701 is present, go to|WP 0010/ SYMPTOM 6 and
troubleshoot.

STEP 5.  Verify that the problem has been resolved.

STEP 6.  Troubleshoot per WP 0009, CID 1169 FMI 02, SYMPTOM 62.
STEP 7.  Verify if any fault codes displayed and record.

STEP 8.  If problem has not been resolved, troubleshoot pef WP 0009]
STEP 9.  Verify that the problem has been resolved.

SYMPTOM
8. AL9

MALFUNCTION

Generator Over Frequency

CORRECTIVE ACTION
STEP 1. On keypad, press ALARM CODES.

STEP 2.  Set Battery Disconnect Switch to ON. Set DEAD CRANK SWITCH to NORMAL.
Turn the ENGINE CONTROL switch to MANUAL START.

STEP 3. On GSC keypad, press ALARM CODES.
STEP 4.  Verify AL9 appears on upper display.

STEP 5.  Verify if any fault codes or engine fault codes are displayed on upper display and
record.

a. Troubleshoot fault code and WP 0009, CID 362 E FMI 01 (SYMPTOM 42).

b. Verify OP5-0 engine/generator setpoints|(WP 0083, Table 4).
STEP 6.  Verify the problem has been resolved.

SYMPTOM
9. AL 10

MALFUNCTION

Generator Under Frequency

CORRECTIVE ACTION

STEP 1.  Set Battery Disconnect Switch to ON. Set DEAD CRANK SWITCH to NORMAL.
Turn the ENGINE CONTROL switch to MANUAL START.

STEP 2.  On GSC keypad, press ALARM CODES.
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TM 9-6115-730-24 0008

TROUBLESHOOTING USING AL FAULT CODES - Continued

CORRECTIVE ACTION - Continued
STEP 3.  Verify AL10 appears on upper display.

STEP 4.  Verify if any fault codes or engine fault codes are displayed on upper display and
record.

STEP 5.  Troubleshoot per WP 0011, Engine Cannot Reach Operating RPM
(SYMPTOM 26).

STEP 6.  Verify the problem has been resolved.

NOTE
This alarm code should occur only when the generator sets are operated in parallel mode.
SYMPTOM
10. AL11
MALFUNCTION

Generator Reverse Power

CORRECTIVE ACTION

STEP 1. On EMCP set ENGINE CONTROL switch to OFF/RESET. Battery Disconnect
switch is OFF; DEAD CRANK SWITCH is OFF.

STEP 2.  Verify that paralleling cables are securely connected between generator sets to
be paralleled.

STEP 3.  Verify that load cables are connected properly by observing proper phase
polarity.

STEP 4.  Verify that generator sets are set for same output voltage.
STEP 5.  Parallel generator sets in accordance with TM 9-6115-730-10.
a. Verify the problem has been resolved.

b. If problem remains, visually inspect for damage, and check continuity
between pins on paralleling cables.

c. If problem remains, verify if any fault codes or engine fault codes are
displayed on GSC upper display and record.

STEP 6.  Troubleshoot per displayed fault codes and WP_0009]

STEP 7.  Verify protective relay function code disabled by setpoint P125[(WP 0083).
STEP 8.  Enable protective relay function code setpoint P125 (WP 0083, Table 5).
STEP 9.  Verify the problem has been resolved.
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TM 9-6115-730-24 0008

TROUBLESHOOTING USING AL FAULT CODES - Continued

SYMPTOM
11. AL12

MALFUNCTION

Phase Over Current

CORRECTIVE ACTION

STEP 1.

STEP 2.

STEP 3.
STEP 4.
STEP 5.
STEP 6.

STEP 7.
STEP 8.
STEP 9.

SYMPTOM
12. AL 13

MALFUNCTION

Set Battery Disconnect Switch to ON. Set DEAD CRANK SWITCH to NORMAL.
Turn the ENGINE CONTROL switch to MANUAL START.

Verify that generator set load is properly balanced between each of the three
phases and that the generator set is not overloaded.

Verify that problem is resolved. If not, continue to the next step.

On GSC keypad, press ALARM CODES.

Verify AL12 appears on upper display.

Verify OP5-1 setpoints P128 thru P137[(WP 0083, Table 5).

a. If setpoints are changed, verify that the problem has been resolved.

b. If setpoints are not changed, verify if any fault codes or engine fault codes
are displayed on GSC upper display and record.

Troubleshoot per displayed fault codes ang WP 0009
Verify the problem has been resolved.

If not, replace Overload/Short Circuit Module[(WP 0042)

Generator Total Over Current

CORRECTIVE ACTION

STEP 1.

STEP 2.

STEP 3.
STEP 4.
STEP 5.
STEP 6.

Set Battery Disconnect Switch to ON. Set DEAD CRANK SWITCH to NORMAL.
Turn the ENGINE CONTROL switch to MANUAL START.

Verify that generator set load is properly balanced between each of the three
phases and that the generator set is not overloaded.

Verify that problem is resolved. If not, continue to the next step.

On GSC keypad, press ALARM CODES.

Verify AL13 appears on upper display.

Verify OP5-1 setpoints P128 thru P137[(WP 0083, Table 5).

a. If setpoints are changed, verify that the problem has been resolved.

b. If setpoints are not changed, verify if any fault codes or engine fault codes
are displayed on GSC upper display and record.
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TM 9-6115-730-24 0008

TROUBLESHOOTING USING AL FAULT CODES - Continued

CORRECTIVE ACTION - Continued

STEP 7.
STEP 8.
STEP 9.
SYMPTOM
13. AL 14
MALFUNCTION

Troubleshoot per displayed fault codes ang WP 0009
Verify the problem has been resolved.

If not, replace Overload/Short Circuit Module|(WP 0042).

Phase A No Voltage Input at GSC input (P7-10)

CORRECTIVE ACTION

STEP 1.

STEP 2.

STEP 3.
STEP 4.
STEP 5.
STEP 6.

STEP 7.

STEP 8.

SYMPTOM
14. AL 15

MALFUNCTION

Set Battery Disconnect Switch to ON. Set DEAD CRANK SWITCH to NORMAL.
Turn the ENGINE CONTROL switch to MANUAL START.

Verify that generator set load is properly balanced between each of the three
phases and that the generator set is not overloaded.

Verify that problem is resolved. If not, continue to the next step.
On GSC keypad, press ALARM CODES.

Verify AL14 appears on upper display. Check setpoints per WP 0083

Troubleshoot A5F1 on AC transformer box (ATB) A5 perf WP 0011
SYMPTOM 4.

If indicated, replace A5F1 on back of ATB A5|(WP_0042).
a. Verify the problem has been resolved.
b. If not, replace ATB A5 (WP _0042).

Verify that problem has been resolved.

GSC Configuration Error

STEP 1.

STEP 2.
STEP 3.

STEP 4.

Set Battery Disconnect Switch to ON. Set DEAD CRANK SWITCH to NORMAL.
Turn the ENGINE CONTROL switch to COOL DOWN/STOP.

On GSC keypad, press ALARM CODES.

Verify AL15 appears on upper display. Check setpoints per WP 0083, Table 1,
Table 3, and Table 5.

Verify if any fault codes or engine fault codes are displayed on upper display and
record.

a. Troubleshoot per displayed fault codes and WP 0009
b. Turn ENGINE CONTROL switch to MANUAL START.
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TM 9-6115-730-24 0008

TROUBLESHOOTING USING AL FAULT CODES - Continued

CORRECTIVE ACTION - Continued

STEP 5.

c. Verify that engine speed rpm is for correct output frequency by pressing
ENGINE METER key on GSC.

1800 rpm for 60 Hz
1500 rpm for 50 Hz

Verify the problem has been resolved.

NOTE

This alarm code should occur only when the generator sets are operated in parallel mode.

SYMPTOM
15. AL 16

MALFUNCTION

Incorrect Phase Sequence - Paralleling fault code

CORRECTIVE ACTION

STEP 1.

STEP 2.

STEP 3.
STEP 4.

STEP 5.

STEP 6.

STEP 7.
STEP 8.
STEP 9.

STEP 10.

Set Battery Disconnect Switch to OFF. Set DEAD CRANK SWITCH to OFF.
Turn the ENGINE CONTROL switch to OFF/RESET.

Verify that paralleling cables are securely connected between generator sets to
be paralleled.

Verify that generator sets are set for same output voltage.
Parallel generator sets per TM 9-6115-730-10.
a. Verify the problem has been resolved.

b. If problem remains, verify if any fault codes or engine fault codes are
displayed on GSC upper display and record.

Set Battery Disconnect Switch to ON. Set DEAD CRANK SWITCH to NORMAL.
Turn the ENGINE CONTROL switch to MANUAL START.

Verify that load cables are connected properly by observing proper phase
polarity.

On GSC keypad, press ALARM CODES.
Verify AL16 appears on upper display. Check setpoints per WP 0083

Verify if any fault codes or engine fault codes are displayed on upper display and
record.

a. On EMCP set SYNC MODE switch to OFF.

b. Troubleshoot per displayed fault codes and WP 0009
Verify the problem has been resolved.
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TM 9-6115-730-24 0008

TROUBLESHOOTING USING AL FAULT CODES - Continued

NOTE

This alarm code should occur only when the generator sets are operated in parallel mode.

SYMPTOM
16. AL 17

MALFUNCTION

Improper Generator or Bus Voltage - Paralleling fault code

CORRECTIVE ACTION

STEP 1.

STEP 2.

STEP 3.

STEP 4.

STEP 5.
STEP 6.
STEP 7.

STEP 8.

STEP 9.

STEP 10.
STEP 11.
STEP 12.

Set Battery Disconnect Switch to ON. Set DEAD CRANK SWITCH to NORMAL.
Turn the ENGINE CONTROL switch to MANUAL START.

On generator set GSC displays, check the voltages on for both generator sets
and record output voltages for all phases. All phases should be the same for
both generator sets.

On EMCP of both generator sets, set ENGINE CONTROL switch to
OFF/RESET. Battery Disconnect switch to OFF; DEAD CRANK SWITCH to
OFF.

Check both generator sets and verify that all cables are connected properly and
all load terminal connections are tight per TM 9-6115-730-10.

Parallel generator sets per TM 9-6115-730-10.
Verify the problem has been resolved.
If problem remains, set AC CIRCUIT INTERRUPTER switch on GSC to OPEN.

a. On generator set #1, set AC CIRCUIT INTERRUPTER switch on GSC to
CLOSED.

b. Measure voltage at output load terminal lugs and record.

c. On generator set #1, set AC CIRCUIT INTERRUPTER switch on GSC to
OPEN.

d. On generator set #2, set AC CIRCUIT INTERRUPTER switch on GSC to
CLOSED.

e. Measure voltage at output load terminal lugs and record.

f.  On generator set #2, set AC CIRCUIT INTERRUPTER switch on GSC to
OPEN.

If voltages at output load terminal lugs are different, adjust generator set voltages
equal to each other.

Parallel generator sets per TM 9-6115-730-10.
Verify the problem has been resolved.

If not resolved, check wiring at LSM A4.
If wiring at LSM A4 is good, replace LSM A4 (WP 0042).
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TM 9-6115-730-24 0008

TROUBLESHOOTING USING AL FAULT CODES - Continued

NOTE

This alarm code should occur only when the generator sets are operated in parallel mode.

SYMPTOM
17. AL 18

MALFUNCTION

Synchronizer Time-out - Paralleling fault code

CORRECTIVE ACTION

STEP 1.

STEP 2.
STEP 3.
STEP 4.

STEP 5.
STEP 6.
STEP 7.
STEP 8.

END OF WORK PACKAGE

Set Battery Disconnect Switch to ON. Set DEAD CRANK SWITCH to NORMAL.
Turn the ENGINE CONTROL switch to MANUAL START.

On keypad, press ALARM CODES.

Verify AL18 appears on upper display. Check setpoints per WP 0083

Verify if any fault codes or engine fault codes are displayed on upper display and
record.

Troubleshoot per displayed fault codes ang WP 0009
On EMCP set SYNC MODE switch to OFF.
Check all paralleling connections to load per TM 9-6115-730-10.

Verify the problem has been resolved.
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TM 9-6115-730-24 0009

FIELD LEVEL TROUBLESHOOTING
TACTICAL QUIET GENERATOR 200 kW, 50/60 Hz MEP-809A/PU-809A
GSC FAULT CODE TROUBLESHOOTING PROCEDURES

INITIAL SETUP:
Tools and Special Tools References
Multimeter WP 0083
FO-1
Personnel Required FO-2
FO-3
One FO-4

TM 9-6115-730-10

TROUBLESHOOTING USING GSC FAULT CODES

WARNING

Metal jewelry will conduct electricity. All jewelry can become entangled in generator set
components. Remove all jewelry when working on generator set. Failure to comply can cause
injury or death to personnel by electrocution.

High voltage is produced when this generator set is in operation. Make sure unit is completely
shut down and free of any power source before attempting any repair or maintenance on the unit.
Failure to comply can cause injury or death to personnel.

High voltage is produced when the generator set is in operation. Never attempt to start or
maintain the generator set unless it is properly grounded. Failure to comply can cause injury or
death to personnel.

DC voltages are present at generator set electrical components even with generator set shut
down. Avoid shorting any positive with ground/negative. Failure to comply can cause injury to
personnel and damage to equipment.

Ensure that the engine cannot be started while maintenance is being performed. (ENGINE

CONTROL switch set to OFF/RESET. Battery Disconnect Switch is OFF; DEAD CRANK
SWITCH is OFF.)
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TROUBLESHOOTING USING GSC FAULT CODES - Continued

NOTE

CID 1 thru CID 6 are for the unit fuel injectors in cylinders 1 through 6 respectively. The ECM is
capable of detecting the following conditions:

Open circuit in injector wiring
Open circuit in the internal wiring of the injector

Short to ground

Injector internal short circuit

Short to B+
SYMPTOM
1. CID 1 E FMI 06
CID1EFMI11
MALFUNCTION
Cylinder 1.

FMI 06 — Injector Current Fault.

FMI 11 - Failure Mode is Not Identifiable (Mechanical Failure).

CORRECTIVE ACTION

STEP 1. On EMCP, turn ENGINE CONTROL switch to OFF/RESET. Battery Disconnect
switch is OFF, DEAD CRANK SWITCH is OFF.

STEP 2.  Inspect connectors ENG-P2 and ENG-P1 on engine harness [FO-2, sheet 1).

STEP 3.  Conduct an appropriate pull test on wires in the ENG-P2 and ENG-P1 connectors
to ensure wires are tight and secure.

STEP 4.  Check the wires on the engine harness (ENG-P2 connector to ENG-P1
connector) and the fuel injector harness (ENG-J300 connector to fuel injectors)
for abrasion and pinch points (WP _0088).
Repair the connectors or wiring and/or replace the connectors or wiring, if
necessary (WP _0088).

STEP 5.  Perform Injector Solenoid Tes{ (WP 0013, SYMPTOM 5).

STEP 6.  Verify the problem is resolved.
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0009

TROUBLESHOOTING USING GSC FAULT CODES - Continued

SYMPTOM
2. CID 1 E FMI 06
CID2 EFMI 11
MALFUNCTION
Cylinder 2.

FMI 06 — Injector Current Fault.

FMI 11 - Failure mode is not identifiable (Mechanical Failure).

CORRECTIVE ACTION
Perform steps in SYMPTOM 1.

SYMPTOM
3. CID 1 E FMI 06
CID3EFMI11
MALFUNCTION
Cylinder 3.

FMI 06 — Injector Current Fault.

FMI 11 - Failure mode is not identifiable (Mechanical Failure).

CORRECTIVE ACTION
Perform steps in SYMPTOM 1.

SYMPTOM
4, CID 1 E FMI 06
CID 4 EFMI 11
MALFUNCTION
Cylinder 4.

FMI 06 — Injector Current Fault.

FMI 11 - Failure mode is not identifiable (Mechanical Failure).

CORRECTIVE ACTION
Perform steps in SYMPTOM 1.
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0009

TROUBLESHOOTING USING GSC FAULT CODES - Continued

SYMPTOM
5. CID 1 E FMI 06
CID5EFMI 11
MALFUNCTION
Cylinder 5.

FMI 06 — Injector Current Fault.

FMI 11 - Failure mode is not identifiable (Mechanical Failure).

CORRECTIVE ACTION
Perform steps in SYMPTOM 1.

SYMPTOM
6. CID 1 E FMI 06
CID6 EFMI 11
MALFUNCTION
Cylinder 6.

FMI 06 — Injector Current Fault.

FMI 11 - Failure mode is not identifiable (Mechanical Failure).

CORRECTIVE ACTION
Perform steps in SYMPTOM 1.

SYMPTOM
7. CID 9 E FMI 02

MALFUNCTION
High Altitude Degradation.

FMI 02 - Erratic, Intermittent, or Incorrect Signal.

Event Code. Engine power lowered because of altitude. Higher the altitude, the lower the air density.

Clean dense air is needed for efficient combustion.

CORRECTIVE ACTION

Check for related alarm codes or fault codes and troubleshoot{(WP 000§ and/orf WP 0009).
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0009

TROUBLESHOOTING USING GSC FAULT CODES - Continued

NOTE

Pins 4 (+) and 5 (-) of ECM connector J2 is an 8 Vdc supply. This is supplied by the ECM for an
accelerator pedal control when this engine is used in a truck. This supply is not used on the
generator set.
SYMPTOM (Not Applicable)
8. CID 41 FMI 02
CID 41 FMI 03

CID 41 FMI 04

MALFUNCTION

8 Volt Power Supply not Normal.

FMI 02 - Erratic, intermittent, or incorrect signal.
FMI 03 - Voltage above normal.

FMI 04 - Voltage below normal.

CORRECTIVE ACTION
STEP 1. Inspect wiring at ECM connector J2.

a. Repair or replace wiring, as required |(WP 0088).
b. If wiring is not defective, replace ECM (WP _0082).
STEP 2.  Verify the problem is resolved.

SYMPTOM
9. CID 85 E FMI 01

MALFUNCTION

Shutdown Overridden. Data is Valid but Data is Below Normal Operating Range.

Event Code. Red FAULT ALARM indicator flashes on GSC has detected a shutdown fault which was

overridden (Battle Short).

CORRECTIVE ACTION

STEP 1.  Set Battery Disconnect Switch to ON. Set DEAD CRANK SWITCH to NORMAL.

On EMCP turn the ENGINE CONTROL switch to COOL DOWN/STOP.
STEP 2.  Verify the Battle Short Switch is set to OFF.
STEP 3. Press ALARM CODES on GSC keypad.

STEP 4. Verify associated alarm code and fault code and troubleshoot (WP 0008 and/or
WP 0009
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TROUBLESHOOTING USING GSC FAULT CODES - Continued

SYMPTOM
10. CID 91 FMI 08

MALFUNCTION

Throttle Position Signal.

FMI 08 - Abnormal Frequency, Pulse Width, or Period.

CORRECTIVE ACTION

STEP 1.

STEP 2.

STEP 3.
STEP 4.

STEP 5.

STEP 6.

STEP 7.
STEP 8.

STEP 9.

On EMCP, turn ENGINE CONTROL switch to OFF/RESET. Battery Disconnect
Switch is OFF; DEAD CRANK SWITCH is OFF.

Inspect connector ENG-P1 on ECM to EMCP harness[(FO-2, Sheet 2). Inspect
connector ENG-P300 on ECM to ENG-P300 harness (FEO-2| Sheet 1).

Conduct an appropriate pull test on wires to ensure wires are tight and secure.

Check the wires on the ECM to EMCP harness for abrasion and pinch points

(WP_0090}.
Repair and/or replace the connectors and/or wiring (WP_0088)| as necessary.

Set Battery Disconnect Switch to ON. Set DEAD CRANK SWITCH to NORMAL.
On EMCP turn the ENGINE CONTROL switch to COOL DOWN/STOP.

Measure 24 +/- 3 Vdc between terminal 15 (+) and terminal 16 (-) on LSM A4
[FO-4| sheet 2).

If 24 +/- 3 Vdc is not measured between terminal 15 (+) and terminal 16 (-) on the
LSM A4, perform Speed Control Test (WP 0013 SYMPTOM 6, STEP 6).

Verify the problem is resolved.

If 24 +/- 3 Vdc is measured between terminal 15 (+) and terminal 16 (-) on LSM

A4 (FO-4| Sheet 2), refer to WP_0013,|SYMPTOM 6, STEP 3.
a. On EMCP, turn ENGINE CONTROL switch to MANUAL START.

b. Measure DC voltage between LSM A4 terminals 19 (+) and 20 (-).
Measurement should be 3.1 Vdc @ 60 Hz under no load. If not, adjust
speed trim potentiometer to bring signal to 3.1 Vdc and generator frequency
to 60 Hz.

c. If PWM output of LSM A4 is low and/or cannot be adjusted to 3.1 Vdc, check
speed trim potentiometer connections and test speed trim potentiometer
resistance. If speed trim potentiometer is ok, replace LSM A4 (WP 0042).

Verify the problem has been resolved.
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TROUBLESHOOTING USING GSC FAULT CODES - Continued

SYMPTOM
11. CID 94 FMI 01
CID 94 FMI 02
MALFUNCTION

Fuel Pressure Sensor.
FMI 01 - Data is Valid But Data is Below Normal Operating Range.

FMI 02 - Erratic, Intermittent, or Incorrect Signal.

CORRECTIVE ACTION

STEP 1.  Set Battery Disconnect Switch to ON. Set DEAD CRANK SWITCH to NORMAL.
On EMCP turn the ENGINE CONTROL switch to COOL DOWN/STOP.

STEP 2.  Disconnect engine harness connector ENG-J202 from fuel pressure sensor

WP 0088] Figure 1, sheet 1 and sheet 1).

STEP 3. Measure voltage between ENG-J202-A (+) and ENG-J202-B (-) of harness
connector (WP 0088, Figure 2, sheet 1).

a. If voltage is not present, repair or replace harness|(WP_0088). Verify the
problem has been resolved.

b. If repairing wiring does not resolve fault, replace the fuel pressure sensor

(WP 0098]). Verify the problem has been resolved.

c. If voltage is not present between ENG-J202-A (+) and ENG-J202-B (-)
proceed to STEP 3d.

d. Remove ENG-P2 from ECM and verify continuity between ENG-J202-C and
ENG-P2-16 per[FO-2, sheet 1.

(1) If continuity is not present, repair or replace harness (WP_0088). Verify
the problem has been resolved.

(2) If the problem is not resolved, replace ECM [WP_0082).
STEP 4.  Verify the problem is resolved.
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TROUBLESHOOTING USING GSC FAULT CODES - Continued

NOTE

This procedure is used for FMI codes 03 and 04 for all pressure sensors.

SYMPTOM
12. CID 94 E FMI 03
CID 94 E FMI 04

MALFUNCTION

Fuel Pressure Sensor.
FMI 03 - Voltage Above Normal.
FMI 04 - Voltage Below Normal.

CORRECTIVE ACTION

STEP 1.

STEP 2.

STEP 3.

STEP 4.

STEP 5.

STEP 6.

STEP 7.

On EMCP, turn ENGINE CONTROL switch to OFF/RESET. Battery Disconnect
Switch is OFF; DEAD CRANK SWITCH is OFF.

Inspect connectors ENG-P2 on the engine harness[(FO-Z, sheet 1) and ENG-P1
on the ECM to EMCP Harness (FO-2| sheet 2).

Conduct an appropriate pull test on wires in the ENG-P2 and ENG-P1 connectors
to ensure wires are tight and secure.

Check the wires on both harnesses for abrasion and pinch points|[(WP_0088).
Repair and/or replace the connectors and/or wiring (WP _0088).

If necessary, disconnect the harness connectors, for the fuel pressure sensor, oil
pressure sensor, turbo outlet pressure sensor, atmospheric pressure sensor, and
turbo inlet pressure sensor.

Set Battery Disconnect Switch to ON. Set DEAD CRANK SWITCH to NORMAL.
On EMCP turn the ENGINE CONTROL switch to COOL DOWN/STOP.

Measure 5.0 +/- 0.2 Vdc between terminals A (supply) and B (return) at each
sensor connector.

a. If5.0 +/- 0.2 Vdc is not measured on all sensor connectors, remove ENG-P2
from ECM J2. Check for 5.0 +/- 0.2 Vdc on the pins for the bad sensor
reading (WP 0088 and|FO-Z2 Sheet 1). Verify continuity of the signal wire
(pin C) for the suspect sensor connector.

b. On EMCP, turn ENGINE CONTROL switch to OFF/RESET. Battery
Disconnect Switch is OFF; DEAD CRANK SWITCH is set to OFF.

(1) If the voltage was present, repair/replace the ECM J2 engine harness

(WP 0088).
(2) If the voltage was not present, replace the ECM (WP 0082).
c. Reconnect all of the sensor connectors.

d. Set Battery Disconnect Switch to ON. Set DEAD CRANK SWITCH to
NORMAL. On EMCP turn the ENGINE CONTROL switch to COOL
DOWN/STOP. Retest the system.
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TROUBLESHOOTING USING GSC FAULT CODES - Continued

CORRECTIVE ACTION - Continued

e.

If the problem is not resolved, proceed to STEP 8.

STEP 8.  On EMCP, turn ENGINE CONTROL switch to OFF/RESET. Battery Disconnect
Switch is OFF. DEAD CRANK SWITCH is set to OFF.

STEP 9. Disconnect the connector from the defective sensor.

a.

g.

Set Battery Disconnect Switch to ON. Set DEAD CRANK SWITCH to
NORMAL. On EMCP turn the ENGINE CONTROL switch to COOL
DOWN/STOP.

Check for a 03 diagnostic code.

On EMCP, turn ENGINE CONTROL switch to OFF/RESET. Battery
Disconnect Switch is OFF. DEAD CRANK SWITCH is set to OFF.

Connect a jumper wire and connect to pins B and C of the bad sensor
connector.

Set Battery Disconnect Switch to ON. Set DEAD CRANK SWITCH to
NORMAL. On EMCP turn the ENGINE CONTROL switch to COOL
DOWN/STOP.

Check for a 04 diagnostic code. If the correct code is present, the ECM is
working OK. Replace the defective sensor|(WP 0098).

If the diagnostic code remains 03, proceed to STEP 10.

STEP 10. On EMCP, turn ENGINE CONTROL switch to OFF/RESET. Battery Disconnect
Switch is OFF. DEAD CRANK SWITCH is set to OFF. Remove the jumper wire.

STEP 11. Replace the ECM (WP 0082) and retest the system. Verify the problem is
resolved.

SYMPTOM

13.

CID 96 E FMI 01

MALFUNCTION

High Fuel Pressure Warning.

FMI 01 - Data is Valid but Data is Below Normal Operating Range.

Event Code. Indicates that sensor detects a fuel system backup to cause high pressure warning.

CORRECTIVE ACTION

STEP 1.  Set Battery Disconnect Switch to ON. Set DEAD CRANK SWITCH to NORMAL.
On EMCP turn the ENGINE CONTROL switch to COOL DOWN/STOP.

STEP 2. Press ALARM CODES on GSC keypad.

STEP 3. Check for associated alarm code and fault code and troubleshoot|(WP_0008
and/or[WP_0009).

STEP 4. If no fault code, inspect fuel filter and fuel/water separator per PMCS (WP _0016)
and perform service as required.
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TROUBLESHOOTING USING GSC FAULT CODES - Continued

SYMPTOM
14. CID 97 EFMI 01

MALFUNCTION

Derate Overridden.

FMI 01 - Data is Valid but Data is Below Normal Operating Range.

Event Code. Engine derate overridden. Verify presence of fault.

CORRECTIVE ACTION

STEP 1.

STEP 2.
STEP 3.

STEP 4.

Set Battery Disconnect Switch to ON. Set DEAD CRANK SWITCH to NORMAL.
On EMCP turn the ENGINE CONTROL switch to COOL DOWN/STOP.

Press ALARM CODES on GSC keypad.

Check for logged fault code, troubleshoot, and correct (WP 0008 and/or
WP _0009).

Verify the problem is resolved.

NOTE

The following failure indicates that GSC is unable to receive valid data about oil pressure from

ECM.

SYMPTOM
15. CID 100 E FMI 02

MALFUNCTION

Oil Pressure Sensor.

FMI 02 - Erratic, Intermittent, or Incorrect Signal.

CORRECTIVE ACTION

STEP 1.

STEP 2.

STEP 3.

STEP 4.

STEP 5.

STEP 6.

On EMCP, turn ENGINE CONTROL switch to OFF/RESET. Battery Disconnect
switch is OFF, DEAD CRANK SWITCH is OFF.

Inspect connectors ENG-P2 on the engine harnesq (FO-R, sheet 1) and P1 on
the ECM to EMCP Harness (EO-2, sheet 2).

Conduct an appropriate pull test on wires in the ENG-P2 and ENG-P1 connectors
to ensure wires are tight and secure.

Disconnect ENG-P2 from ECM J2, ENG-P201 from the oil pressure sensor, and
ENG-P202 from the fuel pressure sensor. Verify continuity from ENG-P201-A to
ENG-P202-A and ENG-P2-2. Verify continuity from ENG-P201-B to ENG-P202-
B and ENG-P2-3. Verify continuity from ENG-P201-C to ENG-P2-24.

Check the wires on both ENG-P1 and ENG-P2 harnesses for abrasion and pinch
points (WP 0088).

If necessary, repair and/or replace the connectors and/or wiring [(WP 0088).
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TROUBLESHOOTING USING GSC FAULT CODES - Continued

CORRECTIVE ACTION - Continued

STEP 7.

STEP 8.

STEP 9.

STEP 10.
STEP 11.

STEP 12

STEP 13.

Disconnect the harness connectors, for the fuel pressure sensor, oil pressure
sensor, injection actuation sensor, turbo outlet pressure sensor, atmospheric
pressure sensor, and turbo inlet pressure sensor.

Set Battery Disconnect Switch to ON. Set DEAD CRANK SWITCH to NORMAL.
On EMCP turn the ENGINE CONTROL switch to COOL DOWN/STOP.

Measure 5.0 +/- 0.2 Vdc between terminals A (supply) and B (return) at each
sensor connector.

If 5.0 +/- 0.2 Vdc is not measured on all sensor connectors, perform Electrical
Connectors Wiggle Test|(WP 0013, SYMPTOM 1).

If the problem is not resolved, replace the oil pressure sensor [(WP_0098).
Retest the system. Verify that the problem has been cleared.
If the problem has not been resolved, replace ECM|(WP 0082).

Retest the system and verify the problem has been resolved.

NOTE

The following failure is usually a broken wire, or a frayed wire shorting to an adjacent wire or to

ground.

SYMPTOM
16. CID 100 E FMI 03
CID 100 E FMI 04

MALFUNCTION

Oil Pressure Sensor.
FMI 03 - Voltage Above Normal.
FMI 04 - Voltage Below Normal.

CORRECTIVE ACTION

Troubleshoot oil pressure sensor using steps in SYMPTOM 12.
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TROUBLESHOOTING USING GSC FAULT CODES - Continued

NOTE

This failure indicates that GSC is unable to receive any valid data about the coolant temperature

from the ECM.

SYMPTOM

17. CID 110 E FMI 02
CID 110 E FMI 03
CID 110 E FMI 04

MALFUNCTION

Coolant Temperature Sensor.

FMI 02 - Erratic, Intermittent, or Incorrect Signal.
FMI 03 - Voltage Above Normal.
FMI 04 - Voltage Below Normal.

CORRECTIVE ACTION

STEP 1.

STEP 2.

STEP 3.

STEP 4.

STEP 5.

STEP 6.

STEP 7.

STEP 8.

STEP 9.

On EMCP, turn ENGINE CONTROL switch to OFF/RESET. Battery Disconnect
switch is OFF, DEAD CRANK SWITCH is OFF.

Inspect connectors ENG-P2 on the engine harness|[(FO-2, sheet 1) and ENG-P1
on the ECM to EMCP Harness (FO-2| sheet 2).

Conduct an appropriate pull test on wires in the ENG-P2 and ENG-P1 connectors
to ensure wires are tight and secure.

Check the wires on both harnesses for abrasion and pinch points|(WP 0088).
Repair and/or replace the connectors and/or wiring (WP _0088).
Disconnect engine harness connector ENG-P100 from coolant temperature

sensor [(WP 0088| Figure 1, sheet 1, and sheet 1).

Connect a new sensor to engine harness connector ENG-P100, but do not install
the sensor into the engine.

Set Battery Disconnect Switch to ON. Set DEAD CRANK SWITCH to NORMAL.
On EMCP turn the ENGINE CONTROL switch to COOL DOWN/STOP.

On GSC keypad, press GSC ALARM CODES button.

a. If the fault has cleared, replace coolant temperature sensor

(WP 0098]). Verify the problem has been resolved.
b. If the fault has not cleared, continue with STEP 9.

Turn ENGINE CONTROL switch to OFF/RESET. Battery Disconnect switch is
OFF, DEAD CRANK SWITCH is OFF.
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TROUBLESHOOTING USING GSC FAULT CODES - Continued

CORRECTIVE ACTION - Continued

STEP 10.

STEP 11.

STEP 12.

STEP 13.

STEP 14.

STEP 15.
STEP 16.

Remove engine harness connector ENG-P100 from the new sensor. Leave
ENG-P100 disconnected.

a. Use a jumper wire long enough to reach from engine harness connector
ENG-P100-1 to the engine ground stud.

b. Install jumper wire onto ENG-P100-1.

Set Battery Disconnect Switch to ON. Set DEAD CRANK SWITCH to NORMAL.
On EMCP turn the ENGINE CONTROL switch to COOL DOWN/STOP.

On GSC keypad, press GSC ALARM CODES button.
a. Verify a diagnostic code 03 appears.
b. Short the jumper wire (ENG-P100-1) to the engine ground.

c. Verify a diagnostic code 04 appears. This verifies the ECM is working
properly.

Turn ENGINE CONTROL switch to OFF/RESET. Battery Disconnect switch is
OFF, DEAD CRANK SWITCH is OFF.

Remove the jumper wire and connect all wires and connectors.

If a diagnostic code 03 and/or a diagnostic code 04 did not appear in STEP 13,
repair or replace the engine harness. Verify the problem has been resolved.

If the problem is not resolved, replace ECM|(WP 0082).
Verify the problem is resolved.

NOTE

The low coolant sensor is powered by 8 Vdc from the GSC. When coolant is present at the
sensor, a logic low (near zero volts) is sent to the GSC. When coolant is not present at the
sensor, a logic high is sent to the GSC.

SYMPTOM
18. CID 111 E FMI 03
CID 111 E FMI 04

MALFUNCTION

Low Coolant Sensor.
FMI 03 - Voltage Above Normal.
FMI 04 - Voltage Below Normal.

CORRECTIVE ACTION

STEP 1.

STEP 2.

Set Battery Disconnect Switch to ON. Set DEAD CRANK SWITCH to NORMAL.
On EMCP turn the ENGINE CONTROL switch to COOL DOWN/STOP.

Disconnect ECM to EMCP harness connector ENG-P16 from low coolant sensor

(WP 0088] Figure 1 sheet 2, and sheet 2).
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TROUBLESHOOTING USING GSC FAULT CODES - Continued

CORRECTIVE ACTION - Continued

STEP 3.

STEP 4.

STEP 5.

STEP 6.

STEP 7.

STEP 8.

STEP 9.

STEP 10.

Measure the voltage on the ECM to EMCP harness connector between ENG-
P16-A (+) and ENG-P16-B (-). Also measure the voltage between ENG-P16-C
(+) and ENG-P16-B (-).

If the voltage between ENG-P16-A (+) and ENG-P16-B (-) is not 7.5 to 8.5 Vdc or
voltage between ENG-P16-C (+) and ENG-P16-B (-) is not 2.0 to 3.0 Vdc, repair

or replace ECM to EMCP harness (WP _0088).

If repairing or replacing the ECM to EMCP harness does not correct the problem,

replace the low coolant sensor [(WP 0098).

If replacing the low coolant sensor does not correct the problem, proceed to
STEP 6.

Turn ENGINE CONTROL switch to OFF/RESET. Battery Disconnect Switch is
OFF; DEAD CRANK SWITCH is OFF.

Disconnect the defective sensor connector.

a. Set Battery Disconnect Switch to ON. Set DEAD CRANK SWITCH to
NORMAL. On EMCP turn the ENGINE CONTROL switch to COOL
DOWN/STOP.

b. Check for a 03 diagnostic code.

c. On EMCP, turn ENGINE CONTROL switch to OFF/RESET. Battery
Disconnect Switch is OFF. DEAD CRANK SWITCH is set to OFF.

d. Connect a jumper wire and connect to pins B and C of the bad sensor
connector.

e. Set Battery Disconnect Switch to ON. Set DEAD CRANK SWITCH to
NORMAL. On EMCP turn the ENGINE CONTROL switch to COOL
DOWN/STOP.

f. Check for a 04 diagnostic code. If the correct code is present, the ECM is
working OK. Replace the defective sensor{(WP 0098).

g. If the diagnostic code remains 03, proceed to STEP 8.

On EMCP, turn ENGINE CONTROL switch to OFF/RESET. Battery Disconnect
Switch is OFF. DEAD CRANK SWITCH is set to OFF. Remove the jumper wire.

Replace the EGQM (WP 0082) and retest the system. Verify the problem is
resolved.

Verify the problem has been resolved.
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TROUBLESHOOTING USING GSC FAULT CODES - Continued

SYMPTOM

19. CID 168 E FMI 02
CID 168 E FMI 03
CID 168 E FMI 04

MALFUNCTION

Electrical System Voltage.

FMI 02 - Erratic, Intermittent, or Incorrect Signal.
FMI 03 - Voltage Above Normal.
FMI 04 - Voltage Below Normal.

CORRECTIVE ACTION

STEP 1.

STEP 2.

STEP 3.

STEP 4.

STEP 5.
STEP 6.

On EMCP, turn ENGINE CONTROL switch to OFF/RESET. Battery Disconnect
switch is OFF, DEAD CRANK SWITCH is OFF.

Inspect connector ENG-P2 on the Engine Harness[(FO-2, sheet 1) and connector
ENG-P1 on the ECM to EMCP Harness [FO-2| sheet 2).

Conduct an appropriate pull test on wires in the ENG-P2 and ENG-P1 connectors
to ensure wires are tight and secure.

Check the wires on both harnesses for abrasion and pinch points (WP _0088).
Repair and/or replace the connectors and/or wiring (WP 0088).
Perform Electrical Power Supply Test (WP 0013, SYMPTOM 2).

Verify the problem has been resolved.
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TROUBLESHOOTING USING GSC FAULT CODES - Continued

SYMPTOM
20. CID 169 E FMI 01

MALFUNCTION
Engine Oil Maintenance Required.
FMI 01 - Data is valid but data is below normal operating range.

Event Code. Engine oil change is required.

CORRECTIVE ACTION

STEP 1. Perform engine oil and filter change|(WP_0079).

STEP 2.  Set Battery Disconnect Switch to ON; Set DEAD CRANK SWITCH to NORMAL.
On EMCP, turn ENGINE CONTROL switch to COOL DOWN/ STOP.

STEP 3. Reset CATSW?2 after oil filter and oil are changed.
STEP 4.  Record engine oil maintenance.
STEP 5.  Verify the fault code has cleared.

SYMPTOM
21. CID 170 E FMI 01

MALFUNCTION
Fuel Filter Change Required.
FMI 01 - Data is valid but data is below normal operating range.
Event Code. Inspect fuel filter for leaks, proper mounting, cracks, damage, or missing parts and
change fuel filter.
CORRECTIVE ACTION

STEP 1.  Perform fuel filter change[ (WP _0080).

STEP 2.  Set Battery Disconnect Switch to ON. Set DEAD CRANK SWITCH to NORMAL.
On EMCP, turn ENGINE CONTROL switch to COOL DOWN/ STOP.

STEP 3. Reset CATSW1 after fuel filter change.
STEP 4.  Record fuel filter maintenance.
STEP 5.  Verify the fault code has cleared.
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TROUBLESHOOTING USING GSC FAULT CODES - Continued

NOTE

The following codes are generoated vyhen the intake air manifold temperature sensor sees
a temperature greater than 194 F (90 C) for two seconds or longer (FMI 00); or greater than
228 F (109 C) (FMI 11) for two seconds or longer. This problem is often caused by one of the

following:

Incorrect fuel injection timing
Low air inlet system pressure

Restriction in air inlet

SYMPTOM

22.

CID 172 E FMI 00
CID 172 E FMI 03
CID 172 E FMI 04
CID172 EFMI 11

MALFUNCTION

Intake manifold air temperature sensor.

FMI 00 - Data is Valid but Data is Above Normal Operating Range.

FMI 03 - Voltage above normal.

FMI 04 - Voltage below normal.

FMI 11 - Failure mode is not identifiable (Mechanical Failure)

CORRECTIVE ACTION

STEP 1.
STEP 2.

STEP 3.

STEP 4.

STEP 5.

STEP 6.

Inspect and service air cleaner per TM 9-6115-730-10.

If air cleaner required service, verify the fault code has cleared. If not continue to
the next step.

On EMCP, turn ENGINE CONTROL switch to OFF/RESET. Battery Disconnect
switch is OFF, DEAD CRANK SWITCH is OFF.

Inspect connectors ENG-P2 on the engine harness[(FO-2, sheet 1) and ENG-P1
on the ECM to EMCP Harness (FO-2| sheet 2).

Conduct an appropriate pull test on wires in the ENG-P2 and ENG-P1 connectors
to ensure wires are tight and secure.

Check the wires on both harnesses for abrasion and pinch points (WP 0088).
Repair and/or replace the connectors and/or wiring (WP _0088).

0009-17



TM 9-6115-730-24 0009

TROUBLESHOOTING USING GSC FAULT CODES - Continued

CORRECTIVE ACTION - Continued

STEP 7.

STEP 8.

STEP 9.

STEP 10.

STEP 11.

STEP 12.

STEP 13.
STEP 14.

Disconnect engine harness connector ENG-P103 from intake manifold air

temperature sensor[(WP 0088 Figure 1, sheet 1, and sheet 1).

a. Use a jumper wire long enough to reach from engine harness connector
P103-1 to the engine ground stud.

b. Install jumper wire onto P103-1.

Set Battery Disconnect Switch to ON, Set DEAD CRANK SWITCH to NORMAL.
Turn ENGINE CONTROL switch to COOL DOWN/STOP.

On GSC keypad, press GSC ALARM CODES button.
a. Verify a diagnostic code 03 appears.
b. Short the jumper wire (ENG-P103-1) to the engine ground.

c. Verify a diagnostic code 04 appears. This verifies the ECM is working
properly.

Turn ENGINE CONTROL switch to OFF/RESET. Battery Disconnect Switch is
OFF; DEAD CRANK SWITCH is OFF.

Remove the jumper wire and connect all wires and connectors.

If a diagnostic code 03 and/or a diagnostic code 04 did not appear in STEP 9,
check continuity between ENG-P103-1 to ENG-P2-35 and between ENG-P103-2
to ENG-P2-18, P100-2, and P105-2. Repair or replace the engine harness
as necessary.

If the problem is not resolved, replace intake manifold air temperature sensor

(WP _0098].
Verify the problem is resolved. If not, replace ECM[(WP 0082).
Verify the fault code has cleared.
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TROUBLESHOOTING USING GSC FAULT CODES - Continued

SYMPTOM
23. CID 174 FMI 03
CID 174 FMI 04
MALFUNCTION

Fuel Temperature Sensor.
FMI 03 - Voltage Above Normal.
FMI 04 - Voltage Below Normal.

CORRECTIVE ACTION

STEP 1.

STEP 2.

STEP 3.

STEP 4.

STEP 5.

STEP 6.

STEP 7.

STEP 8.

STEP 9.

STEP 10.
STEP 11.
STEP 12.

On EMCP, turn ENGINE CONTROL switch to OFF/RESET. Battery Disconnect
switch is OFF, DEAD CRANK SWITCH is OFF.

Inspect connectors ENG-P2 on the engine harness[(FO-3, sheet 1) and ENG-P1
on the ECM to EMCP Harness (FO-2] sheet 2).

Conduct an appropriate pull test on wires in the ENG-P2 and ENG-P1 connectors
to ensure wires are tight and secure.

Check the wires on both harnesses for abrasion and pinch points|(WP_0088).
Repair and/or replace the connectors and/or wiring (WP 0088).

Disconnect engine harness connector ENG-P105 from fuel temperature sensor

(WP 0088] Figure 1, sheet 1, and sheet 1).

a. Use a jumper wire long enough to reach from engine harness connector
P105-1 to the engine ground stud.

b. Install jumper wire onto P105-1.

Set Battery Disconnect Switch to ON, Set DEAD CRANK SWITCH to NORMAL.
Turn ENGINE CONTROL switch to COOL DOWN/STOP.

On GSC keypad, press GSC ALARM CODES button.
a. Verify a diagnostic code 03 appears.
b. Short the jumper wire (ENG-P105-1) to the engine ground.

c. Verify a diagnostic code 04 appears. This verifies the ECM is working
properly.

Turn ENGINE CONTROL switch to OFF/RESET. Battery Disconnect Switch is
OFF; DEAD CRANK SWITCH is OFF.

Remove the jumper wire and connect all wires and connectors.

If a diagnostic code 03 and/or a diagnostic code 04 did not appear in STEP 7,
check continuity between ENG-P105-1 to ENG-P2-33 and between ENG-P105-2
to ENG-P2-18, P100-2, and P105-2. Repair or replace the engine harness
as necessary.

If the problem is not resolved, replace fuel temperature sensor (WP _0098).
Verify the problem is resolved. If not, replace ECM[(WP _0082).
Verify the fault code has cleared.
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TROUBLESHOOTING USING GSC FAULT CODES - Continued

NOTE

The magnetic pickup unit (MPU) on this engine is located at the rear of the engine on the flywheel

housing.
SYMPTOM
24. CID 190 FMI 02
CID 190 FMI 03
MALFUNCTION

Loss of Engine Speed Signal.

Magnetic pickup unit (engine speed sensor).

FMI 02 - Erratic, intermittent, or incorrect signal.

FMI 03 - Voltage above normal.

CORRECTIVE ACTION

STEP 1.
STEP 2.

STEP 3.

STEP 4.

STEP 5.

Turn the ENGINE CONTROL switch to OFF/RESET.

Disconnect ENG-P14 from the magnetic pickup unit (MPU) (WP 0088, Figure 2,
Sheet 2, and|[EO-2, Sheet 2).

Measure MPU resistance.
a. If resistance is not 100 to 350 ohms, replace the MPU [WP_0098).

b. If resistance is correct, set DVM to AC volts. Turn DEAD CRANK SWITCH
to CRANK. Measure 2 to 3 Vac from ground to ENG P14-1 and ENG P14-2
(MPU pigtail connector).

(1) If voltage measurement is not OK, adjust the MPU (WP 0098). Verify the
problem is resolved. If not, the MPU is damaged or it is not functioning.

Replace the magnetic pickup unit| (WP 0098). Verify the problem is
resolved.

(2) If the voltage measurement is OK, the MPU is functioning OK. Replace
LSM A4 (WP 0041). Verify the problem is resolved.

Reconnect ENG-P14 to the MPU().(WP 008B, Figure 2, sheet 2, andFO-2| sheet
2). Disconnect ENG-P37 from the back of the GSC. Measure resistance
between ENG-P37-1 and ENG-P37-2. Resistance should be 100 to 350 ohms.

a. If resistance is not 100 to 350 ohms, troubleshoot wiring harness between

ENG-P37 and ENG-P14 (WP 0088). Repair as necessary|(WP 0088).

Verify the problem has been resolved.

b. If the problem has not been resolved, troubleshoot wiring between EMCP
J37-1to GSC P7-1 and EMCP J37-2 to GSC P7-2. Repair as necessary
(WP 0090}. Verify the problem has been resolved.

c. Ifthe problem has not been resolved, check all GSC fuses (FO-4 Sheets 3
and 5).

d. If GSC fuses are ok, replace GSC|(WP 0041).

Verify the problem has been resolved.
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TROUBLESHOOTING USING GSC FAULT CODES - Continued

SYMPTOM
25. CID 190 E FMI 02
CID 190 E FMI 11

MALFUNCTION

Loss of Engine Speed Signal.

Crankshaft (bottom) engine timing sensor.

FMI 02 - Erratic, intermittent, or incorrect signal.

FMI 11 - Failure mode is not identifiable (Mechanical Failure).

CORRECTIVE ACTION
Turn the ENGINE CONTROL switch to OFF/RESET. Battery Disconnect switch

STEP 1.

STEP 2.

STEP 3.

STEP 4.

STEP 5.

STEP 6.

STEP 7.

is OFF, DEAD CRANK SWITCH is OFF.

Disconnect connector ENG-P401 from the crankshaft engine timing sensor (FO-
2, sheet 1). The sensor connector has a wire clip that must be removed in order

to disconnect the connector from the sensor.

Measure engine timing sensor resistance.

a. If resistance is not 75 to 230 ohms, replace crankshaft engine timing sensor

(WP 0098).

b. If resistance is correct, inspect and adjust engine timing (WP 0013
SYMPTOM 3).

c. Verify the problem has been resolved. If not, continue to the next step.

If the problem is not resolved, remove and inspect sensor

WP 0013, SYMPTOM 3, steps 6-a thru 6-f)

a. If sensoris damaged, replace and adjust sensor|(WP 0098
WP 0013| SYMPTOM 3). Verify the problem is resolved.

b. If the sensor does not appear to be damaged, reinstall sensor.

Disconnect ENG-P2 from the ECM J2 (WP 008B, Figure 2, sheet 3 and
[FO-2, sheet 1).

Inspect engine harness and verify continuity between ENG-P401-A and
ENG-P2-49 and between ENG-P401-B and ENG-P2-48 sheet 1).

a. If open or shorted, repair or replace engine harness (WP 0088), as
necessary

b. Verify the problem has been resolved. If not, replace ECM|(WP 0082).

Verify the problem has been resolved.
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SYMPTOM
26. CID 248 FMI 09

MALFUNCTION

CAT Data Link.

FMI 09 - Abnormal update.

CORRECTIVE ACTION

STEP 1.

STEP 2.
STEP 3.

STEP 4.

STEP 5.

Turn the ENGINE CONTROL switch to OFF/RESET. Battery Disconnect Switch
is OFF; DEAD CRANK SWITCH is OFF.

Disconnect ENG-P1 from ECM.

Verify continuity between CDC P7-E and ENG P1-9 and between CDC P7-D and
ENG P1-8 pe [ FO-4, sheet 1| FO-2, sheet 2 and WP 0088, Figure 2, sheet 3.

a. Repair or replace harness, as required (WP 0088). Verify the problem has
been resolved.

b. If the problem is not resolved, continue to STEP 4.

Perform Electronic Service Tool (Cat ET) will not communicate with ECM

(WP 0013] SYMPTOM 7).

Verify the problem has been resolved.

NOTE

This code indicates that a customer or system parameter has not been programmed, or the code
in the personality module in the ECM does not match the code for the ECM. The engine may be
limited in horsepower or speed.

SYMPTOM
27. CID 253 E FMI 02

MALFUNCTION

Personality Module Mismatch.

FMI 02 - Erratic, Intermittent, or Incorrect Signal.

CORRECTIVE ACTION

STEP 1.

STEP 2.

STEP 3.

STEP 4.

Set Battery Disconnect Switch to ON, Set DEAD CRANK SWITCH to NORMAL.
Turn ENGINE CONTROL switch to COOL DOWN/STOP.

Verify the flash file in the ECM (WP 0013] SYMPTOM 9).

If flash file is incorrect, load correct flash file into the ECM (WP 0013
SYMPTOM 9). Verify the problem has been resolved.

If the problem is not resolved, replace ECM[(WP 0082)).
Load correct flash file into ECM (WP _0013,[SYMPTOM 9).
Verify the problem is resolved.
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NOTE

This fault code indicates that the ECM has detected an internal power supply or memory problem
that can not be repaired.

SYMPTOM
28. CID 254 E FMI 12

MALFUNCTION
ECM Self Test.
FMI 12 - Failed Component.

CORRECTIVE ACTION

STEP 1. Ifthe ECM fails Self Test, replace ECM[(WP 0082).

STEP 2.  Load correct flash file into ECM[(WP_ 0013, SYMPTOM 9).
STEP 3.  Verify the ECM passes Self Test.

SYMPTOM
29. CID 261 E FMI 13

MALFUNCTION
Engine Timing Calibration.
FMI 13 - Device is Not Calibrated.

CORRECTIVE ACTION
Perform Engine Timing Calibration (WP _0013| SYMPTOM 8).
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NOTE

These failures are caused by either a failed sensor or a problem with the wiring.

SYMPTOM
30. CID 262 E FMI 03
CID 262 E FMI 04

MALFUNCTION

5V Sensor Power Supply.
FMI 03 - Voltage Above Normal.
FMI 04 - Voltage Below Normal.

CORRECTIVE ACTION

STEP 1.

STEP 2.

STEP 3.

STEP 4.

STEP 5.

STEP 6.

STEP 7.

On EMCP, turn ENGINE CONTROL switch to OFF/RESET. Battery Disconnect
switch is OFF, DEAD CRANK SWITCH is OFF.

Inspect connectors ENG-P2 on the engine harness[(FO-Z, sheet 1) and ENG-P1
on the ECM to EMCP Harness (FO-2| sheet 2).

Conduct an appropriate pull test on wires (WP _0088) in the ENG-P2 and ENG-P1
connectors to ensure wires are tight and secure.

Check the wires on both harnesses for abrasion and pinch points|[(WP_0088).
Repair and/or replace the connectors and/or wiring (WP _0088).

Set Battery Disconnect Switch to ON, Set DEAD CRANK SWITCH to NORMAL.
On EMCP, turn ENGINE CONTROL switch to COOL DOWN/STOP

Check for FMI 03 and/or FMI 04 failure modes with associated fault codes CID 94
and CID 100 simultaneously or CID 273, and CID 274 simultaneously..

a. Iffound, goto STEP 7 and troubleshoot engine wiring harness. Check for
opens or shorts in the sensors common wires.

b. If not found, proceed to STEP 8.
Troubleshoot engine wiring harness pér WP 0088, Figurel FO-Z, Sheets 1 and 2.

a. Disconnect engine wiring harness connectors ENG-P1 and ENG-P2 and the
connectors to sensors listed in STEP 8.

b. Check continuity between ENG-P1 and ENG-P2 and all sensors identified in
STEP 8.

c. If wires all have continuity, reconnect all sensor connectors, ENG-P1 and
ENG-P2. Proceed to STEP 8.

d. If continuity is not found, repair or replace wiring harness as necessary per
WP 0088

e. Reconnect all sensors, ENG-P1 and ENG-P2 and verify is the problem still
exists. If so, proceed to STEP 8.
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CORRECTIVE ACTION - Continued

STEP 8.

STEP 9.

STEP 10.

STEP 11.

STEP 12.

STEP 13.

STEP 13.

STEP 14.

Set Battery Disconnect Switch to ON, Set DEAD CRANK SWITCH to NORMAL.
Turn ENGINE CONTROL switch to COOL DOWN/STOP. Disconnect the
following sensors one at a time, while observing the GSC |(WP 0088} Figure 1).

a. Oil pressure sensor.

b. Turbo outlet pressure sensor.
c. Fuel pressure sensor.

d. Atmospheric pressure sensor.
e. Turbo inlet pressure sensor.

On EMCP, turn ENGINE CONTROL switch to OFF/RESET, Battery Disconnect
Switch to OFF; and DEAD CRANK SWITCH to OFF.

If the diagnostic code deactivated after a particular sensor was disconnected,
replace the sensor causing the fault {WP_0098).

Set Battery Disconnect Switch to ON, Set DEAD CRANK SWITCH to NORMAL.
Turn ENGINE CONTROL switch to COOL DOWN/STOP. Verify if problem still
exists. If all sensors have been disconnected and fault remains active, go to
STEP 12.

Turn the ENGINE CONTROL switch to OFF/RESET. Battery Disconnect Switch
is OFF; DEAD CRANK SWITCH is OFF.

If not performed earlier, troubleshoot wiring harness in STEP 7 (a), (b), (d) and
(e).

Set Battery Disconnect Switch to ON, Set DEAD CRANK SWITCH to NORMAL.
Turn ENGINE CONTROL switch to COOL DOWN/STOP. Check for fault code.

If fault still exist, replace ECM (WP _0082) Verify fault code has cleared.
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SYMPTOM
31. CID 264 E FMI 03

MALFUNCTION
E-Stop Shutdown.
FMI 03 - Voltage Above Normal.
Event Code. Red EMERGENCY STOP indicator on GSC flashes when PUSH TO STOP
EMERGENCY STOP pushbutton is pressed on control panel. Engine shuts down and does not start
until pushbutton is pulled out and ENGINE CONTROL switch is set to OFF/RESET and back to
MANUAL START.
CORRECTIVE ACTION
STEP 1. Determine reason for Emergency Stop situation.
a. Correct emergency stop condition.
b. Reset emergency stop switch to the OFF position.
c. Verify the fault has cleared. If not proceed to the next step.
STEP 2  .Turn the ENGINE CONTROL switch to OFF/RESET. Battery Disconnect Switch
is OFF; DEAD CRANK SWITCH is OFF.

STEP 3.  Check for an open circuit between the following test points (FO-1, sheet 2;
sheet 1):

a. GSC A1-13to PB3-14

b. Terminal 1A on the Emergency Stop switch and Terminal 2A on the
Emergency Stop switch.

c. Terminal TB3-14 and Terminal 1A on the Emergency Stop switch.

d. Terminal 2A on the Emergency Stop switch and the Battery Disconnect
Switch.

e. Terminal 27 of the ENG-P37 harness connector and Terminal TB3-14.

f. ECM connector ENG-P1-23 and Terminal 27 of the engine harness
connector.

STEP 4. If an open circuit is detected between any of the test points, repair the wiring
and/or replace damaged components.

STEP 5.  Check each connection for corrosion.
STEP 6. Ensure all wires are properly crimped and/or tightened (WP _0088).
STEP 7.  Verify the problem has been resolved.
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NOTE

The GSC displays a CID 268 FMI 02 when the setpoint data is invalid or the setpoint data is out
of range. After displaying this code, the GSC sets the affected setpoint(s) to the default value(s).

SYMPTOM
32. CID 268 FMI 02

MALFUNCTION

GSC Electronic Control.

FMI 02 - Erratic, Intermittent, or Incorrect Signal.

CORRECTIVE ACTION

STEP 1.

STEP 2.

STEP 3.

STEP 4.
STEP 5.
STEP 6.

STEP 7.

Turn the ENGINE CONTROL switch to OFF/RESET. Battery Disconnect Switch
is OFF; DEAD CRANK SWITCH is OFF (to reset the GSC).

Set Battery Disconnect Switch to ON, Set DEAD CRANK SWITCH to NORMAL.
Turn ENGINE CONTROL switch to COOL DOWN/STOP.

Verify the problem has been resolved. If not, check for other fault codes.
Troubleshoot and resolve as required.

Verify all programmable setpoints in the GSC|(WP 0083).
If the problem is not resolved, reprogram the GSC setpoints [(WP_0083).

If reprogramming the GSC does not resolve the fault, replace the GSC

(WP 0041}.

Verify the problem has been resolved.
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TROUBLESHOOTING USING GSC FAULT CODES - Continued

NOTE

If the sensor power supply is detected to be greater than 8.5 Vdc or less than 7.5 Vdc, this fault

code will appear.

SYMPTOM
33. CID 269 FMI 03
CID 269 FMI 04
MALFUNCTION

GSC 8V Sensor Power Supply.
FMI 03 - Voltage Above Normal.
FMI 04 - Voltage Below Normal.

CORRECTIVE ACTION

STEP 1. Turn the ENGINE CONTROL switch to OFF/RESET. Battery Disconnect switch
is OFF, DEAD CRANK SWITCH is OFF (to reset GSC).

STEP 2.  Set Battery Disconnect Switch to ON. Set DEAD CRANK SWITCH to NORMAL.
On EMCP turn the ENGINE CONTROL switch to COOL DOWN/STOP.

STEP 3. Observe fault codes on GSC.

a.

c.
d.

e.

Disconnect low coolant sensor connector ENG-P16. Using DVM, measure
voltage between ENG-P16-A and ENG-P16-B. If voltage is between 7.5 and
8.5 Vdc go to STEP 3 d. If voltage is above 8.5 Vdc or below 7.5 Vdc go to
STEP 3 b.

Verify wiring on ECM to EMCP harness between GSC P37 and low coolant
sensor connector ENG-P16 [(WP 0088). Repair as necessary|(WP 0088).

If wiring harness was repaired, verify the problem has been resolved.

Verify all programmable setpoints in the GSC|(WP 0083).
If fault still appears on GSC, replace the GSC (WP _0041).

STEP 4.  Verify the problem has been resolved.
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SYMPTOM
34. CID 273 FMI 03
CID 273 FMI 04
MALFUNCTION

Turbo Outlet Pressure Sensor.
FMI 03 - Voltage Above Normal.
FMI 04 - Voltage Below Normal.

CORRECTIVE ACTION

Troubleshoot turbo outlet pressure sensor using steps in SYMPTOM 12.

SYMPTOM
35. CID 274 FMI 02

MALFUNCTION

Atmospheric Pressure Sensor.

FMI 02 - Erratic, Intermittent, or Incorrect Signal.

CORRECTIVE ACTION

STEP 1.

STEP 2.

STEP 3.

STEP 4.

STEP 5.
STEP 6.

On EMCP, turn ENGINE CONTROL switch to OFF/RESET. Battery Disconnect
switch is OFF, DEAD CRANK SWITCH is OFF.

Perform Wiggle Test (WP0013, SYMPTOM 1) and verify continuity between
ENG-P2 and atmospheric pressure sensor connector ENG-P203 (per|[FO-2|
sheet 1) Repair or replace engine harness wiring (WP 0088), as necessary.

On EMCP, turn ENGINE CONTROL switch to COOL DOWN/STOP. Battery
Disconnect switch is ON, DEAD CRANK SWITCH is NORMAL.

Check for an active 02 diagnostic code. If the fault has not been resolved,
replace atmospheric pressure sensor|[(WP_0098).

If replacing sensor does not resolve fault, replace ECM| (WP _0082).
Verify the problem has been resolved.
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SYMPTOM
36. CID 274 FMI 03
CID 274 FMI 04
MALFUNCTION

Atmospheric Pressure Sensor.
FMI 03 - Voltage Above Normal.
FMI 04 - Voltage Below Normal.

CORRECTIVE ACTION

Troubleshoot atmospheric pressure sensor using steps in SYMPTOM 12.
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SYMPTOM
37. CID 334 FMI 02
CID 334 FMI 03
CID 334 FMI 04
MALFUNCTION

Cool Down circuit (P7-36).

FMI 02 - Erratic, Intermittent, or Incorrect Signal.
FMI 03 - Voltage Above Normal.

FMI 04 - Voltage Below Normal.

CORRECTIVE ACTION

STEP 1.  Set Battery Disconnect Switch to ON, Set DEAD CRANK SWITCH to NORMAL.
Turn the ENGINE CONTROL switch to COOL DOWN/STOP.

STEP 2. Measure voltage between cool down relay (CDR) pin 13 (+) and TB3-1 (-) per
[FO-4, sheets 2 and 4.

a. If voltage is not approximately 24 Vdc (battery voltage), repair or replace
control box harness (WP _0044) Verify the problem has been resolved.

b. If harness is good, replace relay CDR (WP _0042). Verify the problem has
been resolved.

c. If harness repair does not resolve fault and CDR is good, check all GSC
fuses [[FO-4, Sheets 3 and 5). If GSC fuses are ok,.continue to STEP 3.

STEP 3.  Turn the ENGINE CONTROL switch to MANUAL START and allow engine to
accelerate to operating speed. After 3 minutes, turn ENGINE CONTROL switch
to COOL DOWN/STOP..

STEP 4. Measure voltage between cool down relay (CDR) pin 13 (+) and GSC P7-36 (-)
for less than 1.0 Vdc, per|[FO-4| sheets 1, 2, and 4.

STEP 5.  If fault still exist, replace GSC (WP 0041). Verify the problem has been resolved.
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NOTE

A fault code is generated if none of the GSC inputs from the ENGINE CONTROL switch are
connected to ground, or if more than one input is grounded.

SYMPTOM
38. CID 336 E FMI 02

MALFUNCTION
ENGINE CONTROL switch.

FMI 02 - Erratic, Intermittent, or Incorrect Signal.

CORRECTIVE ACTION

STEP 1. Turn the ENGINE CONTROL switch to OFF/RESET. Battery Disconnect switch
is OFF, DEAD CRANK SWITCH is OFF.

STEP 2.  Inspect the harness between ENGINE CONTROL switch and the GSC per|FO-4]
sheets 1, 4, and 5. Look for broken and shorted wires. Repair or replace control
box harness, as required|[(WP 0044 and WP 0088).

STEP 3.  Verify continuity of ENGINE CONTROL switch in accordance with[FO-1], sheet 2.
a. If ENGINE CONTROL switch is defective, replace ENGINE CONTROL

switch [WP_0041).
b. If ENGINE CONTROL switch is good, check all GSC fuses (FO-4| Sheets 3
and 5).

c. If GSC fuses are OK, replace GSC|(WP 0041).
STEP 4.  Verify the problem has been resolved.
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NOTE

The camshaft (top) engine timing sensor functions as the backup timing sensor in the event the
crankshaft (bottom) engine timing sensor fails.

SYMPTOM
39. CID 342 E FMI 02
CID 342 EFMI 11

MALFUNCTION

Camshaft (Top) Engine Timing Sensor.

FMI 02 - Erratic, Intermittent, or Incorrect Signal.

FMI 11 - Failure mode is not identifiable (Mechanical Failure).

CORRECTIVE ACTION

STEP 1.

STEP 2.

STEP 3.

STEP 4.

STEP 5.

Turn the ENGINE CONTROL switch to OFF/RESET. Battery Disconnect switch
is OFF, DEAD CRANK SWITCH is OFF.

Disconnect engine harness connector ENG-P402 from the camshaft (top) engine

timing sensor (WP _0088,|Figure 2, sheet 1, and FO-2, lsheet 1). The sensor
connector has a wire clip that must be removed in order to disconnect the
connector from the sensor.

a. Measure engine timing sensor resistance.

b. If resistance is not 600 to 1800 ohms, replace camshaft (top) engine timing

sensor (WP 0098).

c. Ifresistance is correct, inspect and adjust engine timing (WP 0013
SYMPTOM 3.

d. If sensor damaged, replace and/or adjust sensor (WP 0098 WP 0013|
SYMPTOM 3).

Disconnect engine harness connector ENG-P2 from ECM J2 (WP 0088, Figure 2,
Sheet 3, and|FO-2}, Sheet 1). Connect ENG-P402 to the camshaft (top) engine

timing sensor (WP 0088 Figure 2, sheet 1, and sheet 1)

Inspect engine harness and measure continuity between ENG-P2-58 and ENG-
P2-59 (WP 0088, |[Figure 2, sheet 3). Measurement should be approximately the
same as in STEP 2 b. If open or shorted, repair or replace engine harness

WP 0088), as necessary.

Verify the problem has been resolved.
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SYMPTOM

40. CID 360 E FMI 01
CID 360 E FMI 02
CID 360 E FMI 03

MALFUNCTION

Low Engine Oil Pressure Warning (Active & Logged).

FMI 01 - Data Is Valid But Data is Below Normal Operating Range.

FMI 02 - Erratic, Intermittent, or Incorrect Signal.

FMI 03 - Voltage Above Normal.

Event Code. Red LOW OIL PRESSURE indicator flashes when oil pressure drops below the

programmed low oil pressure setpoints. Engine shuts down and does not start until fault is corrected.
CORRECTIVE ACTION

STEP 1.  Set Battery Disconnect Switch to ON, Set DEAD CRANK SWITCH to NORMAL.
Turn the ENGINE CONTROL switch to COOL DOWN/STOP.

STEP 2. Press ALARM CODES on GSC keypad.

STEP 3.  Check oil level and perform service per TM 9-6115-730-10.
STEP 4.  Verify the fault code has been cleared.

STEP 5.  Verify all alarm and fault codes.

a. |If CID 100 is active, troubleshoot engine oil pressure sensor per SYMPTOM
15 and SYMPTOM 16.

b. Troubleshoot other alarm and fault codes, as necessary.
STEP 6.  Verify all programmable setpoints| (WP _0083).
STEP 7.  Verify the fault code has been cleared.
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SYMPTOM

41. CID 361 EFMI 01
CID 361 E FMI 02
CID 361 E FMI 03

MALFUNCTION

High engine coolant temperature warning (Active & Logged).

FMI 01 - Data Is Valid But Data is Below Normal Operating Range.

FMI 02 - Erratic, Intermittent, or Incorrect Signal.
FMI 03 - Voltage Above Normal.

Event Code. Red HIGH WATER TEMP indicator on GSC flashes when coolant temperature rises
above programmed setpoints.

CORRECTIVE ACTION

STEP 1.

STEP 2.
STEP 3.

STEP 4.
STEP 5

STEP 6.
STEP 7.
STEP 8.

STEP 9.
STEP 10.

Set Battery Disconnect Switch to ON, Set DEAD CRANK SWITCH to NORMAL.
Turn the ENGINE CONTROL switch to COOL DOWN/STOP.

Press ALARM CODES on GSC keypad.

Verify associated alarm and fault code and troubleshoot (WP 0008 and/or
WP 0009).

a. If CID 110 is active, troubleshoot per SYMPTOM 17.
b. Troubleshoot all other alarm and fault codes per WP 0008 and WP 0009|
Verify all programmable setpoints| (WP 0083).

Open right side engine access door and check coolant level in coolant recovery
(overflow) bottle.

If required service coolant per TM 9-6115-730-10.
Inspect coolant system lines and radiator for leaks per PMCS|(WP 0016)).

Inspect fan and alternator and water pump belt per PMCS [(WP_0016[and
WP 0075). Check water pump belt tension. Correct if necessary.

If required, replace water pump belt{(WP 0075).

Verify the problem has been resolved.
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SYMPTOM

42. CID 362 E FMI 01
CID 362 E FMI 03

SYMPTOM

MALFUNCTION
Overspeed Warning (Active and Logged).
FMI 01 - Data is Valid But Data is Below Normal Operating Range.
FMI 03 - Voltage Above Normal.
Red ENGINE OVERSPEED indicator flashes when engine speed rises above programmed setpoint
for engine overspeed.
CORRECTIVE ACTION

STEP 1.  Set Battery Disconnect Switch to ON, Set DEAD CRANK SWITCH to NORMAL.
Turn the ENGINE CONTROL switch to COOL DOWN/STOP.

STEP 2. Press ALARM CODES on GSC keypad.

STEP 3. Check for associated alarm code and fault code and troubleshoot (WP _0008;
and/or|WP 0009).

a. If CID 190 is active, troubleshoot per SYMPTOM 24.
b. Troubleshoot all alarm and fault codes pef WP 000§ and WP 0009

c. Check programmable setpoint PO10 (WP 0085, Table 4).
STEP 4.  Correct faults and resume normal generator operations.

43. CID 368 E FMI 01

MALFUNCTION
High Inlet Air Temperature Warning (Active and Logged).
FMI 01 - Data is Valid But Data is Below Normal Operating Range.
Event Code. Intake manifold air temperature sensor detected temperature outside of normal
operating range. This input affects ignition timing.
CORRECTIVE ACTION

STEP 1.  Set Battery Disconnect Switch to ON, Set DEAD CRANK SWITCH to NORMAL.
Turn the ENGINE CONTROL switch to COOL DOWN/STOP.

STEP 2. Press ALARM CODES on GSC keypad.

STEP 3. Check for associated alarm code and fault code and troubleshoot (WP 0008;
and/or[WP 0009).

a. IfCID 172 is active, troubleshoot per SYMPTOM 22.
b. Troubleshoot all alarm and fault codes per WP 0008 and WP _0009|
STEP 4.  Correct faults and resume normal generator operations.
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SYMPTOM
44. CID 390 E FMI 01

MALFUNCTION

Fuel Filter Restriction Warning (Active and Logged).

FMI 01 - Data is Valid But Data is Below Normal Operating Range.

Event Code. Indicates that sensor detects a fuel system restriction.

CORRECTIVE ACTION

STEP 1.

STEP 2.
STEP 3.

STEP 4.

SYMPTOM
45. CID 391 E FMI 01

MALFUNCTION

Set Battery Disconnect Switch to ON, Set DEAD CRANK SWITCH to NORMAL.
Turn the ENGINE CONTROL switch to COOL DOWN/STOP.

Press ALARM CODES on GSC keypad.

Check for associated alarm code and fault code and troubleshoot (WP 0008
and/or[WP_0009).

a. If CID 94 is active, troubleshoot per SYMPTOMS 11.
b. Troubleshoot all alarm and fault codes pef WP 0008 and WP 0009]

If no fault code, inspect fuel filter and fuel water/separator per PMCS (WP 0016
[WP_0061] and[WP 0080) and perform service as directed.

Inlet Air Restriction Warning (Active and Logged).

FMI 01 - Data is Valid But Data is Below Normal Operating Range.

Event Code. Indicates that sensor detects inlet air restriction.

CORRECTIVE ACTION

STEP 1.

STEP 2.

STEP 3.

STEP 4.
STEP 5.
STEP 6.

Set Battery Disconnect Switch to ON, Set DEAD CRANK SWITCH to NORMAL.
Turn the ENGINE CONTROL switch to COOL DOWN/STOP.

Press ALARM CODES on GSC keypad.

Check for associated alarm code and fault code and troubleshoot (WP 0008
and/or|WP 0009).

a. |If CID 1589 is active, troubleshoot per SYMPTOMS 64 and 65.
b. Troubleshoot all alarm and fault codes per WP 0008 and WP _0009|
If no fault code, inspect air inlets (WP 0071 and WP _0072).

Remove debris or obstructions and perform service as directed.

Verify the problem has been resolved.
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NOTE

When the GSC activates the EGR, K1 is displayed on the GSC lower display.

SYMPTOM
46. CID 441 FMI 12

MALFUNCTION

GSC Engine Governor Relay (EGR) Output.
FMI 12 - Failed Component.

CORRECTIVE ACTION

STEP 1.

STEP 2.

STEP 3.

STEP 4.

Turn the ENGINE CONTROL switch to OFF/RESET. Battery Disconnect switch
is OFF, DEAD CRANK SWITCH is OFF.

Verify that GSC relay module A1-13 is connected to ground A1-28 when the
PUSH TO STOP EMERGENCY STOP pushbutton (ESPB) is pulled out per
[FO-4, sheet 5.

a. Repair or replace control box harness between ESPB and GSC|(WP 0044)
and (WP _0088), as necessary.

b. If harness is good, replace ESPB|(WP 0041).

Verify continuity of wiring between GSC pins A1-13 and A1-14 (RM-13 and
RM-14) and the ECM per|FO-4]| sheets 1 and 5, [FO-1] sheet 2.

a. Repair or replace harness between GSC and ECM[(WP 0088).

b. Verify harness is good. If so, check all GSC fuseq (FO-#, Sheets 3 and 5). If
GSC fuses are OK, replace GSC| (WP 0041). Verify the problem has been
resolved. If not, proceed to the next step.

c. Verify harness is good and GSC is good. If so, replace ECM [(WP 0082).
Verify the problem has been resolved.
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SYMPTOM
47. CID 442 FMI 12

MALFUNCTION

GSC Generator Fault Relay (GFR) Output.
FMI 12 - Failed Component.

CORRECTIVE ACTION

STEP 1.

STEP 2.
STEP 3.
STEP 4

STEP 5.

STEP 7.

STEP 8.

STEP 9.

Turn the ENGINE CONTROL switch to OFF/RESET. Battery Disconnect switch
is OFF, DEAD CRANK SWITCH is OFF.

Remove fuse A1F5 from rear of GSC.
Check fuse A1F5.

If fuse is good, reinstall fuse and disconnect RM 22.

Measure resistance between A1-7 and A1-22 on GSC relay module
(checking K2 relay).

a. If resistance is not less than 5 ohms, replace K2 relay.

b. If resistance is greater than 5 ohms measured in
STEP 5, check all GSC fuses [FO-4, Sheets 3 and 5).

c. If K2 relay and fuses are good, repair or replace

wiring harness (WP_0088), as necessary. Verify problem is
resolved.

Set Battery Disconnect Switch to ON, Set DEAD CRANK SWITCH to NORMAL.
Turn the ENGINE CONTROL switch to COOL DOWN/STOP.

Push in PUSH TO STOP EMERGENCY STOP pushbutton.

Reconnect wire(s) to GSC A1-22. If problem is not resolved, replace GSC

(WP 0041). Verify the problem has been resolved.
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NOTE

An internal set of CTR contacts short between pins Al-1 and A1-2 on the GSC to maintain power
at pin A1-2 if ENGINE CONTROL switch were to be placed in COOL DOWN/STOP position with
the engine running. When active GSC CTR output will display K3 on GSC lower display.

SYMPTOM
48. CID 443 FMI 12

MALFUNCTION

GSC Crank Termination Relay (CTR) Output.
FMI 12 - Failed Component.

CORRECTIVE ACTION

STEP 1.
STEP 2.
STEP 3.

STEP 4.

Check fuse A1F10 on GSC. Replace if necessary.
Verify the problem has been resolved. If not, proceed to the next step.

Check all GSC fusels (FO}4, Sheets 3 and 5). If GSC fuses are ok, replace GSC
WP 0041).

Verify the problem is resolved.

NOTE

When active GSC SMR output displays K4 GSC lower display.

SYMPTOM
49. CID 444 FMI 12

MALFUNCTION

GSC Starter Motor Relay (SMR) Output.
FMI 12 - Failed Component.

CORRECTIVE ACTION

STEP 1.

STEP 2.
STEP 3.

STEP 4.
STEP 5.

Turn the ENGINE CONTROL switch to OFF/RESET. Battery Disconnect switch
is OFF, DEAD CRANK SWITCH is OFF.

Remove fuse A1F4 from rear of GSC.
Check fuse A1F4.
a. Iffuseis bad, replace fuse A1F4. Verify the problem has been resolved.

b. If fuse is good, repair or replace wiring harness (WP 0088] Table 1 and Table
2, and|WP 0044)| as necessary.

c. If wiring is good, proceed to the next step.
Disconnect wire(s) from GSC relay module A1-18 (pef FO-4, sheet 5).

On relay module, measure resistance between A1-6 and A1-18. Record
measured resistance.
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CORRECTIVE ACTION - Continued

STEP 6.  Set Battery Disconnect Switch to ON. Set DEAD CRANK SWITCH to NORMAL.
Turn ENGINE CONTROL switch to MANUAL START.

NOTE

Measurement must be made before the total cycle crank time of 90 seconds (setpoint P017

WP _0083) is exceeded.

STEP 7.  Quickly measure resistance between A1-6 and A1-18. If resistance not less than
5 ohms or if resistance not greater than 5,000 ohms, measured in STEP 5, check
all GSC fuses [FO-4, Sheets 3 and 5). If GSC fuses are ok, replace GSC
[WP 0041].

STEP 8. Turn the ENGINE CONTROL switch to OFF/RESET. Battery Disconnect Switch
is OFF; DEAD CRANK SWITCH is OFF.

STEP 9. Reinstall fuse A1F4 and reconnect wire(s) to GSC Al1-18.
STEP 10. Verify the problem has been resolved.
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NOTE

When active GSC RR output displays K5 on GSC lower display.

SYMPTOM
50. CID 445 FMI 12

MALFUNCTION

GSC Run Relay (RR) Output.
FMI 12 - Failed Component.

CORRECTIVE ACTION

STEP 1.

STEP 2.
STEP 3.

STEP 4.
STEP 5.

STEP 6.

STEP 7.

STEP 8.

STEP 9.
STEP 10.

Turn the ENGINE CONTROL switch to OFF/RESET. Battery Disconnect switch
is OFF, DEAD CRANK SWITCH is OFF.

Remove fuse A1F6 from rear of GSC.
Check fuse A1F6.
a. Iffuse is bad, replace A1F6. Verify the problem has been resolved.

b. If fuse is not bad, repair or replace wiring harness (WP 0088|Table 1 and
Table 2 and[WP 0044).

c. If wiring is good proceed to the next step.
Disconnect wire(s) from GSC relay module A1-24 pef FO-4, sheet 5.

Measure the resistance between relay module A1-8 and Al1-24. Resistance
should be greater than 5,000 ohms. Record resistance measurement.

Set Battery Disconnect Switch to ON. Set DEAD CRANK SWITCH to NORMAL.
Turn ENGINE CONTROL switch to MANUAL START.

Measure the resistance between A1-8 and A1-24. If resistance not less than 5
ohms or the resistance was not greater than 5,000 ohms, measured in STEP 5,
check all GSC fuses [FO-4, Sheets 3 and 5). If GSC fuses are ok, replace GSC
(WP 0041).

Turn the ENGINE CONTROL switch to OFF/RESET. Battery Disconnect Switch
is OFF; DEAD CRANK SWITCH is OFF.

Reinstall fuse A1F6 and reconnect wire(s) to GSC Al1-24.

Verify the problem has been resolved.

0009-42



TM 9-6115-730-24 0009

TROUBLESHOOTING USING GSC FAULT CODES - Continued

NOTE

When the GSC activates the FCR, K7 is displayed on GSC lower display. An internal set of FCR
contacts short between Relay Module pins Al-1 and A1-2 on the GSC to maintain power at A1-2
if the ECS is placed in COOL DOWN/STOP position with the engine running.

SYMPTOM

51. CID 447 FMI 12

MALFUNCTION
GSC Fuel Control Relay (FCR) Output.
FMI 12 - Failed Component.

CORRECTIVE ACTION
STEP 1. Check fuse A1F10 on GSC. Replace fuse if bad.
STEP 2.  Verify the problem has been resolved. If not, proceed to the next step.

STEP 3.  Check all GSC fusels (FO}4, Sheets 3 and 5). If GSC fuses are ok, replace GSC
WP 0041}.

STEP 4.  Verify the problem has been resolved.

NOTE
The programmable spare relays (PSR1 and PSR2) are used for activating customer equipment.
PSR1 is normally closed while PSR2 is normally open.
SYMPTOM
52. CID 448 FMI 12

MALFUNCTION
GSC programmable spare relays (PSR1 and PSR2) output.
FMI 12 - Failed Component.

CORRECTIVE ACTION

STEP 1. Turn the ENGINE CONTROL switch to OFF/RESET. Battery Disconnect Switch
is OFF; DEAD CRANK SWITCH is OFF.

STEP 2. Remove fuse A1F8 and A1F9 from rear of GSC.
STEP 3. Check fuse A1F8 and A1F9.

a. Iffuse is bad, replace A1F8 and/or A1F9. Verify the problem has been
resolved.

b. If fuse is not bad, repair or replace wiring harness (WP _0088|Table 1 and
Table 2 and|WP 0044)| Verify the problem has been resolved.

c. If wiring is good, proceed to the next step.
STEP 4.  Disconnect wire(s) from GSC relay module (RM) A1-26 pef FO-4, sheet 5.
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CORRECTIVE ACTION - Continued

STEP 5.

STEP 6.

STEP 7.

STEP 8.

STEP 9.
STEP 10.
STEP 11.

On the GSC relay module, measure resistance between RM-25 and RM-11.
Resistance should be greater than 5000 ohms. Measure resistance between
RM-26 and RM-10. Resistance should be less than 5 ohms.

Set Battery Disconnect Switch to ON. Set DEAD CRANK SWITCH to NORMAL.
Turn ENGINE CONTROL switch to MANUAL START.

Measure resistance between RM-25 and RM-11. Resistance should be less than
5 ohms. Measure resistance between RM-26 and RM-10. Resistance should be
greater than 5000 ohms.

Turn the ENGINE CONTROL switch to OFF/RESET. Battery Disconnect Switch
is OFF; DEAD CRANK SWITCH is OFF.

If any of the measurements fail, replace the GSC|(WP 0041).
Reinstall fuse A1F8 and A1F9 and reconnect wire(s) to GSC Al1-26.

Verify the problem has been resolved.
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NOTE

The following fault code means the GSC is unable to measure the AC voltage and AC current.
The engine remains able to start and run. This diagnostic code will be shown even when ENGINE
CONTROL switch is set to OFF/RESET.

SYMPTOM
53. CID 500 FMI 12

MALFUNCTION
GSC.

FMI 12 - Failed Component.

CORRECTIVE ACTION

STEP 1.
STEP 2.
STEP 3.
STEP 4.
STEP 5.
STEP 6.
STEP 7.
STEP 8.
STEP 9.

STEP 10.

Check fuses A5F1, A5F2, and A5F3. Replace if bad.

Verify the problem has been resolved.

Verify the wiring on the A5 module (WP 0088}.

Verify the problem has been resolved.

Verify connector A5-P1 is not loose or damaged[(WP 0088).
Verify the problem has been resolved.

Verify setpoint$ (WP 0083, Table 8).

Verify the problem has been resolved.

Check all GSC fuses (FOl4, Sheets 3 and 5). If GSC fuses are ok, replace GSC
(WP 0041).

Verify the problem has been resolved.
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NOTE

This fault code means the GSC did not control the engine shutdown. The GSC detected that
engine speed dropped from rated speed to 0 RPM when the GSC has not called for a shutdown.
The GSC has determined that there is no engine speed sensor fault that would explain the engine
shutdown. The engine is disabled from running or starting.

SYMPTOM
54. CID 545 FMI 05
CID 545 FMI 06
MALFUNCTION

Ether Control Relay.
FMI 05 - Current is Below Normal or Circuit is Open.
FMI 06 - Current is Above Normal or Circuit is Grounded.

STEP 1. Turn the ENGINE CONTROL switch to OFF/RESET. Battery Disconnect switch
is OFF, DEAD CRANK SWITCH is OFF.

STEP 2. Inspect/repair engine harness wiring between ether injection assembly connector
ENG-P101 and ECM connector J2 per FO-2]sheet 1, as necessary.

STEP 3.  If wiring repair does not resolve fault, replace ether injector assembly|(WP_0073).
STEP 4. If replacing ether injector assembly does not resolve fault, replace ECM

(WP 0082].
STEP 5.  Verify the problem has been resolved.

SYMPTOM
55. CID 566 FMI 07

MALFUNCTION
Unexpected Shutdown.

FMI 07 - Improper Mechanical Response.

CORRECTIVE ACTION

STEP 1. Turn the ENGINE CONTROL switch to OFF/RESET. Battery Disconnect switch
is OFF, DEAD CRANK SWITCH is OFF.

STEP 2.  Check fuel level and quality.
a. If fuel tank is empty, fill tank per TM 9-6115-730-10.

b. If fuel quality is suspect, drain and replace fuel.
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CORRECTIVE ACTION - Continued

Inspect fuel filter. If fuel filter is clogged, replace fuel filter (WP _0080).

Inspect air filter. If air filter is clogged, replace air filter (WP _0071}.

Check fuses A1F2 and A1F10 (pér FO}4, sheet 5). If fuse is bad, replace fuse.

Refer to engine troubleshooting if there is an obvious engine problem.
Troubleshooting without Fault Codes (WP 0011).

Verify the problem has been resolved.

STEP 3.
STEP 4.
STEP 5.
STEP 6.

STEP 7.

NOTE

This fault code means the ECM has stopped responding to the periodic requests for information

from the GSC.

SYMPTOM
56. CID 590 FMI 09

MALFUNCTION

Engine Electronic Control Module.
FMI 09 - Abnormal Update.

CORRECTIVE ACTION

Turn the ENGINE CONTROL switch to OFF/RESET. Battery Disconnect switch
is OFF, DEAD CRANK SWITCH is OFF.

Verify continuity between GSC P7-19 and ECM ENG-P1-8 and between GSC
P7-20 and ECM ENG-P1-9 per{FO-4, sheet 1 and[FO-2| sheet 2.

STEP 1.

STEP 2.

STEP 3.

a.
b.
c.
d.

Repair or replace harness, as required| (WP 0088).
If harness is good, check all GSC fuses[(FO-4, Sheets 3 and 5).

If GSC fuses are OK, replace GSC|(WP 0041).
If replacing GSC does not correct fault, replace ECM|(WP 0082).

Verify the problem has been resolved.
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NOTE

This fault code means the GSC detected a short to B+ or B- on one of the lines (P7-21 and
P7-22) of the CCM data link. The CCM output is not used.

SYMPTOM
57. CID 770 FMI 09

MALFUNCTION
Customer Communication Module (CCM) Data Link.
FMI 09 - Abnormal Update.

CORRECTIVE ACTION

STEP 1.  Troubleshoot data link pdr WP 0013, SYMPTOM 7.
STEP 2.  If the problem is not resolved, replace ECM[(WP 0082).
STEP 3.  Verify the problem has been resolved.
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NOTE

If the Close Breaker output (P7-37) voltage is detected to be above or below normal, this fault
code will appear. This fault occurs only in AUTO PARALLEL mode.

SYMPTOM
58. CID 858 FMI 02
CID 858 FMI 03
CID 858 FMI 04
MALFUNCTION

Close Breaker Output.

FMI 02 - Erratic, Intermittent, or Incorrect Signal.
FMI 03 - Voltage Above Normal.

FMI 04 - Voltage Below Normal.

CORRECTIVE ACTION

STEP 1.  Set Battery Disconnect Switch to ON, Set DEAD CRANK SWITCH to NORMAL.
Turn the ENGINE CONTROL switch to COOL DOWN/STOP.

STEP 2. In control box, locate wire between SYNC MODE switch (SMS) pin 11 and P7-37
per[FO-4] sheet 1 and[FO-1] sheet 3.

STEP 3.  Disconnect wire from SMS pin 11 and measure voltage at end of wire.

a. Ifvoltage is not 5.2 +1.0 Vdc, repair or replace control box harness (WP 0044

and| WP 0088), as necessary. Verify the problem has been resolved.

b. If the problem has not been resolved, check all GSC fuses (FO-4!
Sheets 3 and 5).

c. If GSC fuses are ok, replace GSC|(WP _0041)).
STEP 4.  Verify the problem has been resolved.

0009-49



TM 9-6115-730-24 0009

TROUBLESHOOTING USING GSC FAULT CODES - Continued

NOTE

This output varies from +5 Vdc to -5 Vdc and is sent to Load Sharing Module A4 to generate the
signal sent to the engine controller to set and control the speed of the engine. If the
synchronization is disabled, the output will be approximately 0 Vdc.

NOTE

Set two generators in parallel mode per TM 9-6115-730-10. Generator set A will be the test unit
(with the fault) and generator set B will be the load unit.

SYMPTOM

59. CID 1038 FMI 02
CID 1038 FMI 03
CID 1038 FMI 04

MALFUNCTION

Speed Adjust 1 Output (P7-27 (+) and P7-28 (-).
FMI 02 - Erratic, Intermittent, or Incorrect Signal.
FMI 03 - Voltage Above Normal.
FMI 04 - Voltage Below Normal.

CORRECTIVE ACTION

STEP 1.

STEP 2.
STEP 3.

STEP 4.

STEP 5.

STEP 6.

STEP 7.

Turn the ENGINE CONTROL switch to OFF/RESET. Set Battery Disconnect
Switch to OFF. Set DEAD CRANK SWITCH to OFF on generator set A. Set
SYNC MODE switch to OFF.

Disconnect wire from LSM A4-24 per FO-4, sheet 2, on generator set A.

Set Battery Disconnect Switch to ON. Set DEAD CRANK SWITCH to NORMAL.
Turn the ENGINE CONTROL switch to COOL DOWN/STOP, on generator set A.

Measure the voltage on the end of the wire (A4-24+) with respect to A4-25.

a. |If voltage not 0 + 1 Vdc, repair or replace harness (WP 0044] and|WP 0088),
as necessary.

b. If harness is good continue to the next step.

On both generator sets, set Battery Disconnect Switch to ON. Set DEAD CRANK
SWITCH to NORMAL. Turn the ENGINE CONTROL switch to MANUAL START.
Set SYNCH switch to SEMI-AUTOMATIC. Close load contactor on generator set
B.

Adjust the engine speed so the frequency, on generator set A is 1 Hz higher than
what is on the load bus (generator set B).

Allow the voltage to stabilize.
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CORRECTIVE ACTION - Continued

STEP 8.

STEP 9.

STEP 10.
STEP 11.

STEP 12.

Measure the voltage on the end of the wire (A4-24+) with respect to A4-25.

a. If voltage not -4 Vdc to -6 Vdc, repair or replace harness WP 0044 and[WP|
0088), as necessary.

b. If harness is good continue to the next step.

Adjust the engine speed so the frequency is 1 Hz lower than what is on the load
bus.

Allow voltage to stabilize.

Measure voltage on the end of the wire (A4-24+) with respect to A4-25.
a. If voltage is not 4 Vdc to 6 Vdc, repair or replace harness [WP_0044).
b. If voltages are good, replace LSM A4[(WP 0042).

c. If harness is good and voltages are bad, check all GSC fuses
Sheets 3 and 5).

d. If GSC fuses are ok, replace GSC|(WP _0041)).

Verify the problem has been resolved.
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NOTE

This failure is displayed when Main Contactor K1 is closed (input is grounded) and one or both of

the following are true:

The difference in frequency between the generator and the bus is greater than 0.2 Hz.
The difference in phase between the generator and the bus is greater than 10 degrees.

When the above conditions are true for more than two seconds, the fault will occur. The GSC will
then stop the synchronization process until the fault is cleared and corrected.

SYMPTOM
60. CID 1167 FMI 04

MALFUNCTION

K1 Sense Input (P7-25).
FMI 04 - Voltage Below Normal.

CORRECTIVE ACTION

STEP 1.

STEP 2.
STEP 3.

STEP 4.

STEP 5.

STEP 6.
STEP 7.

STEP 8.
STEP 9.
STEP 10.

STEP 11.

Turn the ENGINE CONTROL switch to OFF/RESET. Battery Disconnect switch
is OFF, DEAD CRANK SWITCH is OFF.

Disconnect wire at TB3-12 leading to P7-25 pef{FO-4, sheet 4.

Set Battery Disconnect Switch to ON, Set DEAD CRANK SWITCH to NORMAL.
Turn the ENGINE CONTROL switch to COOL DOWN/STOP.

Measure voltage on end of wire (TB3-12 +) with respect to TB3-1 (-). Record
measured voltage

Check A6 BTB fusels (FO-1, Sheet 5). Replace if necessary. Verify wiring for A6
BTB (FO-1, Sheet 5). Repair if necessary|[(WP 0088].

Turn the ENGINE CONTROL switch to MANUAL START.

Adjust engine speed so the generator frequency is more than 0.2 Hz different
(high or low) than what is on the load bus.

Perform the Permissive Paralleling Procedure. TM 9-6115-730-10.
Ensure the Synchroscope is present on the GSC display.
Touch the loose end of the disconnected wire to TB3-1 (Ground).

a. |Iffault CID 1167 FMI 04 is displayed on the GSC, repair or replace harness
(WP 0044|and|WP 0088).

b. If fault is not displayed or if voltage measured in STEP 4 was not 9.5 to 11.5
Vdc, check all GSC fuses [FO-4, Sheets 3 and 5).

c. If GSC fuses are ok, replace GSC|(WP _0041)).

Verify the problem has been resolved.
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NOTE

This input is high when the bus is live. Input status is compared to reading of bus voltage at
P7-17 and P7-18. If the status of the voltage measurements is different than the dead bus
sense input with regards to presence or absence of bus voltage a fault is announced.

SYMPTOM
61. CID 1168 FMI 03

MALFUNCTION

Dead Bus Sense Input (P7-29).
FMI 03 - Voltage Above Normal.

CORRECTIVE ACTION

STEP 1.

STEP 2.
STEP 3.

STEP 4.

STEP 5.

STEP 6.
STEP 7.
STEP 8.
STEP 9.

STEP 10.

STEP 11.

On EMCP, set the ENGINE CONTROL switch to OFF/RESET. Battery
Disconnect switch is OFF, DEAD CRANK SWITCH is OFF.

Disconnect wire from relay DBHI pin 2 per[FO-4] sheet 2.

Set Battery Disconnect Switch to ON, Set DEAD CRANK SWITCH to NORMAL.
Turn the ENGINE CONTROL switch to COOL DOWN/STOP.

Measure the voltage on end of the wire (DBHI-2 +) with respect to relay DBLO
pin 4 (-).

a. Ifvoltage is not 9.5 to 11.5 Vdc, repair or replace wiring between GSC and
DBHI (WP_0044]and WP 0088).

b. If wiring is good, check all GSC fuses [FO-4, Sheets 3 and 5).

c. If GSC fuses are ok, replace GSC|(WP _0041)).

On EMCP, set the ENGINE CONTROL switch to OFF/RESET. Battery
Disconnect switch is OFF, DEAD CRANK SWITCH is OFF.

Reconnect wire to relay DBHI-2.

Ensure that load bus is dead.
Disconnect the wire from relay DBHI-10.

Set Battery Disconnect Switch to ON, Set DEAD CRANK SWITCH to NORMAL.
Turn the ENGINE CONTROL switch to COOL DOWN/STOP.

Measure the voltage on relay DBHI-10 (+) with respect to relay DBLO-4 (-).
a. Ifvoltage is not 9.5 to 11.5 Vdc, replace relay DBHI [WP 0042).

b. If DBHI is good, repair or replace harness, as required [(WP_0044|and
WP 0088).

c. If harness is good, replace relay DBLO|(WP _0042).
Verify the problem has been resolved.
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SYMPTOM
62. CID 1169 FMI 02

MALFUNCTION

AC Transformer Box (ATB) Sensor.

FMI 02 - Erratic, Intermittent, or Incorrect Signal.

CORRECTIVE ACTION

STEP 1.

STEP 2.

STEP 3.

STEP 4.

STEP 5.
STEP 6.

STEP 7.

STEP 8.

Turn the ENGINE CONTROL switch to OFF/RESET. Battery Disconnect Switch
is OFF; DEAD CRANK SWITCH is OFF.

Set Battery Disconnect Switch to ON, Set DEAD CRANK SWITCH to NORMAL.
Turn the ENGINE CONTROL switch to MANUAL START.

Using the GSC, observe the values of voltages by phase and record.

a. Turnthe ENGINE CONTROL switch to OFF/RESET. Battery Disconnect
Switch is OFF; DEAD CRANK SWITCH is OFF.

b. Check fuses A5F1 thru A5F3 on ATB A5 and replace, as required
(WP 0042]). Verify the problem is resolved. If fuses are good, continue to the
next step.

c. If voltages were not within 5% of the desired values and within 5% of each
other, repair or replace generator harness between GSC and ATB A5 per

[FO-4, sheet 3[(WP_0088). Verify the problem is resolved. If not proceed to

the next step

d. If voltages were not within 5% of the desired values and within 5% of each
other, repair or replace generator harness between generator output and

ATB A5 per sheet 3 and[FO-3, sheet 2 (WP 0088]. Verify the problem

is resolved. If not proceed to the next step.
e. If ATB A5 is good, continue to next step.

Set Battery Disconnect Switch to ON, Set DEAD CRANK SWITCH to NORMAL.
Turn the ENGINE CONTROL switch to MANUAL START.

Read Line to N voltages for all three phases on GSC and record

Measure the voltages at TB1 between terminal 10 and terminals 1, 2 & 3, and
record.

Measure the voltages between TB1, terminal 10 and A5F1, A5F2, and A5F3.
Record voltages.

If voltages do not match, troubleshoot wiring harness [(WP 0088) between TB1
and A5. Repair or replace wiring harness as necessary.
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CORRECTIVE ACTION - Continued

STEP 9.

STEP 10.

STEP 11.
STEP 12.

STEP 13.

Compare voltages between GSC control panel reading and A5. If they match,
troubleshoot wiring harness between TB1 and GSC for loose connection,
corrosions, and broken wires. Repair and replace, as necessary|(WP_0088).

If GSC voltage and A5 voltage do not match, check continuity of wires between
A5P1 and GSCP7 (FO-1], sheet 5).

If continuity is present, replace A5 module (WP 0042).

Verify that problem is resolved. If problem still exists, check all GSC fuses

(EO-4, Sheets 3 and 5). If GSC fuses are ok, replace GSC [(WP_0041).

Verify the problem is resolved.

NOTE

The Bus Transformer Box isolates and reduces the Load Bus voltages for use by the GSC. The
GSC uses the reduced value of L1 (Phase A) to determine the voltage level on the load bus. The
GSC uses the reduced value of L3 (Phase C) to measure the frequency of the voltage on the load

bus.

SYMPTOM

63. CID 1170 FMI 02
CID 1170 FMI 04
CID 1170 FMI 08

MALFUNCTION

Bus Transformer Box (BTB) Sensor.

FMI 02 - Erratic, Intermittent, or Incorrect Signal.
FMI 04 - Voltage Above Normal.
FMI 08 - Voltage Below Normal.

CORRECTIVE ACTION

STEP 1.
STEP 2.

STEP 3.

STEP 4.
STEP 5.

STEP 6.

Set Battery Disconnect switch to OFF.

Check BTB A6 fuses A6F1 and A6F2 pef FO-4, sheet 3. Replace BTB A6 fuses,
as required (WP 0041).

Remove BTB A6 fuses A6F1 and A6F2. Measure resistance between wires B11
and B12 connected to A6 fuse block. Resistance should be 2140 + / - 400 ohms.
Record resistance measurement.

If A6 is replaced, verify that problem is resolved.

Set Battery Disconnect Switch to ON. Set DEAD CRANK SWITCH to NORMAL.
Turn the ENGINE CONTROL switch to MANUAL START. Set the GSC to
display L to L voltage. Adjust voltage to 208 voltage.

Measure and record voltage between A6B21 and A6F1 and between A6B21 and
AGF2.
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TROUBLESHOOTING USING GSC FAULT CODES - Continued

CORRECTIVE ACTION - Continued

STEP 7.
STEP 8.
STEP 9.
STEP 10.
SYMPTOM
64. CID 1589 E FMI 02

MALFUNCTION

Measure voltage at Load output terminal board, TB2, between terminals LO (N)
and L1 and between LO (N) and L3. Record voltages.

If voltage is not same as generator output, repair or replace harness between

BTB A6 and generator output per[FO-4 sheet 3 and[FO-3 sheet 2 [WP 0088).

Measure voltage between A6J1-A and A6J1-B pef FO-4 sheet 5. Value should
be the same as the value in step 4 divided by 15: (208 Vac = 14 Vac) (416 Vac =
28 Vac).

a. Ifvoltage is zero, or resistance measured in STEP 2 was incorrect, replace

A6 (WP 0042)

b. If voltage is correct, check continuity between A6P1-A and P7-17 and

between A6P1-B to P7-18 (WP 0042).

c. If continuity is not present, repair or replace wiring harness as necessary
(WP _0088]. Verify that problem has been resolved.

d. If problem is not resolved, check all GSC fuses [FO-4, Sheets 3 and 5).
e. If GSC fuses are ok, replace GSC|(WP_0041)).

Verify the problem is resolved.

Turbo Air Inlet Pressure Sensor.

FMI 02 - Erratic, Intermittent, or Incorrect Signal.

CORRECTIVE ACTION

STEP 1.

STEP 2.

STEP 3.

STEP 4.

STEP 5.
STEP 6.

On EMCP, turn ENGINE CONTROL switch to OFF/RESET. Battery Disconnect
switch is OFF, DEAD CRANK SWITCH is OFF.

Inspect wiring and verify continuity between engine harness ENG-P2 and turbo
air inlet pressure sensor connector ENG-P15 per sheet 1. Repair or
replace engine harness wiring (WP 0088).

Set Battery Disconnect Switch to ON. Set DEAD CRANK SWITCH to NORMAL.
Turn the ENGINE CONTROL switch to COOL DOWN/STOP.

Check for an active 02 diagnostic code. If the fault has not been resolved,
replace turbo air inlet pressure sensor [WP_0098).

If replacing sensor does not resolve fault, replace ECM|[(WP 0082).
Verify the problem has been resolved.
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TROUBLESHOOTING USING GSC FAULT CODES - Continued

SYMPTOM
65. CID 1589 E FMI 03
CID 1589 E FMI 04

MALFUNCTION

Turbo air inlet pressure sensor.
FMI 03 - Voltage Above Normal.
FMI 04 - Voltage Below Normal.

CORRECTIVE ACTION

Troubleshoot turbo air inlet pressure sensor using steps in SYMPTOM 12.

END OF WORK PACKAGE
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TM 9-6115-730-24 0010

FIELD LEVEL TROUBLESHOOTING
TACTICAL QUIET GENERATOR 200 kW, 50/60 Hz MEP-809A/PU-809A
DVR FAULT CODE TROUBLESHOOTING PROCEDURES

INITIAL SETUP:
Personnel Required References
One WP 0083
TM 9-6115-730-10
FO-1
FO-3
FO-4
TROUBLESHOOTING USING DVR FAULT CODES
WARNING

Metal jewelry can conduct electricity. All jewelry can become entangled in generator set
components. Remove all jewelry when working on generator set. Failure to comply can cause
injury or death to personnel by electrocution.

High voltage is produced when this generator set is in operation. Make sure unit is completely
shut down and free of any power source before attempting any repair or maintenance on the unit.
Failure to comply can cause injury or death to personnel.

High voltage is produced when the generator set is in operation. Never attempt to start or
maintain the generator set unless it is properly grounded. Failure to comply can cause injury or
death to personnel.

DC voltages are present at generator set electrical components even with generator set shut
down. Avoid shorting any positive with ground/negative. Failure to comply can cause injury to
personnel and damage to equipment.

Ensure that the engine cannot be started while maintenance is being performed. (ENGINE

CONTROL switch set to OFF/RESET. Battery Disconnect Switch is OFF; DEAD CRANK
SWITCH is OFF.)
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TROUBLESHOOTING USING DVR FAULT CODES - Continued

SYMPTOM
1. Code 0000 No Fault Present

MALFUNCTION

None

CORRECTIVE ACTION

None

SYMPTOM
2. Code 601

MALFUNCTION

Internal Memory Failure

CORRECTIVE ACTION
STEP 1.  Setthe ENGINE CONTROL switch to OFF/RESET to reset the fault|(WP 0006).

STEP 2.  Set Battery Disconnect switch to ON. Set DEAD CRANK SWITCH to ON. Set
the ENGINE CONTROL Switch to COOL DOWN/STOP.

STEP 3.  Check all parameters between :01 and :38 (WP 0088). Verify the problem has
been resolved.

a. If fault reoccurs periodically, may be indication of failing battery. Check for
related failures and correct. Check for battery error codes on GSC. Codes
displaying FMI 04 indicate low voltage. Check batteries (WP _0050).

b. If the problem has not been resolved, check for additional DVR fault codes.
Correct any faults. Verify the problem has been resolved.

c. Ifthe problem has not been resolved, memory is failing in Digital Voltage

Regulator (DVR). Replace DVR[(WP _0042).
STEP 4.  Verify the problem is resolved.
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TROUBLESHOOTING USING DVR FAULT CODES - Continued

NOTE

The watchdog is a circuit that monitors the computer to be sure it can not go off line. This failure
indicates that the computer went off line and was reset by the watchdog circuit. This failure can
occur during engine cranking if battery voltage dips too low.

SYMPTOM
3. Code 602

MALFUNCTION

Internal Watchdog Failure

CORRECTIVE ACTION

STEP 1.

STEP 2.

STEP 3.

STEP 4.

STEP 5.

STEP 6.

STEP 7.

STEP 8.

STEP 9.

Measure voltage at B+ and B- terminals on front of DVR while starting generator
set.

a. Ifvoltage is less than 18 Vdc, go to STEP 2.
b. If voltage is greater than 18 Vdc, proceed to STEP 8.

Inspect battery connections for corrosion or loose connections pe FO-4}, sheet 3.
Clean and tighten connections.

Inspect battery connections on TB3, terminals 1-10 and TB4, terminals 17-20 for
corrosion or loose connections. Clean and tighten connections.

Inspect battery connections B+ and B- on rear of Generator Set Control (GSC)
for corrosion or loose connections. Clean and tighten connections.

Inspect battery connections B+ and B- on front of DVR for corrosion and loose
connections. Clean and tighten connections.

Measure voltage drop across resistor assembly A7 CB1 per FO-4, sheet 4. If
voltage drop is not less than 0.1 Vdc, replace CB1 (WP _0042).

Troubleshoot charging system per alternator does not charge batteries system
troubleshooting procedure (WP 0011, SYMPTOM 23).

If the problem is not resolved, repla