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lmportant Safety lnformation

Most accidents involving product operation, maintenance and repair are caused by failure to observe
basic safety ruies or precautions. An accident can oiten be avoided by recognizing potentially
hazardous situations before an accident occurs. A person must be alert to potentiil hazards-This
person should aiso have the necessary training, skills and tools to perform these functions properly

lmproper operation, lubrication, maintenance or repair of this product can be dangerous and
could result in iniury or death.

Do not operate or perform any lubrication, maintenance or repair on this product, until you
have read and understood the operation, lubrication, maintenance and repair information.

safety precautions and warnings are provided in this manua and on the product. lf these hazard
warnings are not heeded, bodily injury or death could occur to you or orner persons.

The hazards are identified by the "Salety Alert Symbol" and foilowed by a ,signal Word,'such as'WAFNING' as shown below.

The meaning of this salety alert symbol is as jollows:

Attention! Become Alert! your Safety is Involved.

The message that appears under the warning, explainrng the hazard, can be either written or pictorially
presented

Operations that rnay cause product damage are identified by NOTICE labels on the product and in this
publication.

caterpillar cannot anticipate every possible crrcumstance that might involve a potential hazard rhe
warnings in this publication and on the product are therefore not all inclusive. lf a tool Drocedure work
method_ or operat ng technique not specifically recommended by caterpillar is used, you must satrsly
yourself that it is safe for you and others You should also ensure that the product wiil not be damaoed
or made unsafe by the operation, lubricaion, maintenance or repa r procedures you choose

The information, specifications, and illustrations in this publication are on the basis oI informa|on
available at the time it was written The specifications, torques, pressures, measurements, adjustments,
iiiustrations, and other items can change at any time. These changes can aifect the service given to
the product obtain the complete and most current information belore starting any lob cateipillar
dealers have the most current inlormation available. For a list of the most current publication form
numbers available, see the Service l\.4anual Contents lVicrofiche, REG1139F
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SAFETY

lmproper pertormance of lubrication or main-
terianie procedures is dangerous and could
result in iniury or death. Read and understand
the lubrication and maintenance procedures,
recommended by CaterPillar, that are outlined
ih the OPERATION GUIDE and/or OWNER'S
MANUAL for this product before pertorming
any lubrication or maintenance.

Do not operate this product unless you have
read and understood the instructions. lmprop-
er operation is dangerous and could result in
iniury or death.

The servicemen or mechanic may be unfamiliar with
many of the conrponents and systems of this product
This makes it inportant to use caution when perform-
ing service work. A knowledge of the systent and/or
components is inlportant before the removal or disas-
sembly of any component.

Because ofthe size ofsonte components, the servlce
man or mechanic should check the weights noted in this
Manual. Use proper lifi ing procedures when removing
any comPonents

Fol lowing is  a l is t  o f  bas ic  precaut ions that  should
always be observed

L Read and understand all Waming plates and de-
cals  before operat ing.  Iubncat ing or  repai r ing th is
product .

2. Make sure the work area around the product is
made safe and be aware of hazardous conditions
that  may exrst .

3 Always wear protective glasses and protective
shoes when working. In particular, wear protec-
tive glasses when a hammer or sledge is used for
pounding to make repairs. Use welders gloves,
hood/goggles, apron and other protective clothing
appropriate to the welding job being pertbrmed.
Do not wear loose-fitting or torn clothing. Re-
move all rings front fingers when working on
machinery.

A83265P1

4 . If an engine must be started to make pressure or
speed checks, be sure all guards and shields are
installed. To help prevent an accident caused by
parts in rotation, work carefully around machinery
that has been put into operation.

If an engine has been running and the coolant is
hot, loosen the fil ler cap slowly and let the pres-
sure out of the cooling system, betore any caps,
plugs or lines are removed or disconnected.

Corrosion inhibitor contains alkali. Avoid contact
with eyes. Avoid prolonged or repeated contact
with skin. Do not take internally. In case of con-
tact, immedialely wash skin with soap and water'
For eyes, flush with large amounts of water for at
least l5 minutes. CALL PHYSICIAN. KEEP
OUT OF REACH OF CHILDREN.

Do not smoke when an inspection of the banery
electrolyte level is made. Never disconnect any
charging unit circuit or battery circuit cable from
the battery when the charging unit is operating. A
spark can cause an explosion from the flammable
vapor mixture of hydrogen and oxygen that is
released from the electrolyte through the battery
outlets. Do not let electrolyte solution make con-
tact with skin or eyes. Electrolyte solution is an
acid.  In  case of  contact ,  inmediate ly  wash sk in
with soap and water. For eyes, flush with large
amounts of water fbr at least l5 minutes. CALL
PHYSICIAN. KEEP OUT OF REACH OF
CHILDREN,

Disconnect battery and discharge any capacrtors
before starting any repair work. Hang "Do Not
Operate" tag in the Operator's compartnlent or on
the contro ls

Do lrot work on anything that is supported only by
lrft jacks or a hoist. Always use blocks or proper
stands to support the product before performing
any serv lce work.

7 .

10.  Rel ieve a l l  pressure in  a i r ,  o i l  or  water  systenls
before any lines, fittings or related items are dis-
connected or removed. Be alert for possible pres-
sure when disconnecting any device fron) a system
that util izes pressure. Do not check for pressure
leaks with your hand. High pressure oil or fuel can
pierce the skin.

5 .

6 .

8

9 .

7C1000 EMCP Safety



l l. Never bend a fuel injection line, or install a line
which has been bent. Keep the fuel injection lines
and connections clean. Be sure to install caps and
covers anytime a line is removed ordisconnected.

12. During service work, do not hit the fuel injection
lines with wrenches or other tools. When lines are
installed, use the correct torque to tjghten connec-
tions and be sure all clamps and dampers are
correctly installed.

13. Make sure all fuel injection lines and pressure oil
lines have enough clearance to prevent contact
with any otber component. Do not put ary fuel or
oil l ines close to a hot component.

lng eyes are not to be side loaded during a lifting
operatlon.

15. To avoid bums, be alen for hot parts on products
which have just been stopped and hot fluids in
lines, tubes and compartments.

18. Always use tools that are in good condition and be
sure you understand how to use them before per_
forming any service work. Use only Caterpillar
replacement parts.

19. Reinstall all fasteners with same part number. Do
not use a lesser quality'fastener if replacements are
necessary,

Determine type of metal being welded and select
correct welding procedure and electrodes, rods or
wire to provide a weld metal strength equivalent at
least to that of parent metal.

moved.

16 .

17 .

Be careful when removing cover plates, Gradual-
ly back off the last two bolts or nuts located at
opposite ends of the cover or device and pry cover
loose (o relieve any spnng or other pressure, be-
lore removing them completely.

A83266p2
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Systems OPeration

c ldentification

The model number of the Electronic Modular Control
Panel (EIVCP) is located on the name plate on the
inside bottom of the control panel The model number
is based on panel opiions and generator ratings Thls
information is necessary for programming the ECI\,4
There are seventeen characters in the model number
ANd iS SiMiIAT tO .EB3CAS3A1BASP1AE6'

The following is a descriptjon of the equipment whlch is
speciJied by the model number

NOTE: For the most accurate descrlption and
specilications, always check print 7C1000 that is
included with the E|\,4CP

Electronic Modular Control Panel (EMCP)

It

7C1000 EMCP Systems Operation
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Current Model Number - Fifth Character

NOTE: The above fifth character inlormation afplies to
current Electronic lvlodular Control Panels with "2" or
greater as the seventeenth character of the model
number. For the correct settings, always check pnnt
7C1000 that rs included with the generator set.

j:F
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Earher Model Number - Fifth Character

NOTE: The above Iifth character information applies to
earlier Electronic Modular Conirol Panels with "1" as the
seventeenth character of the model number. For the '
correct settings, always check print 7C1000 that is
included with the generator set.

NOTE: The above lif th character informaiion also
aoolies to earlier Electronic Modular Control Panels with
"0" as the seventeenth character of the model number'
Except for the lollowing: character G is a 3508 prime'
character J is a 3512 prime and character L is a 3516
prime. For the correct settings, always check print
7C1000 that is included with the generator set

7C1000 EMCP
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Model Number - Sixth Character
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Abbreviations

A Ammeter
ACM AC Metering N4odute
ADS Engine Combustion Air Damper posit ion Switch
AFCR Auxi l iary Fuel Control Relay
ALM Alarm l\.4odule
ALS Alarm Silence Push Button
ALT Aiternator
AR Arming Relay
ASOS Arr Shut-Off Solenoid
ASB Arr Shutoff Relay
ASSV Air Start Solenoid Valve
AUX Auxiliary Relay (Crank Termination)
AVS Ammeter Voltmeter Phase Selector Switch
AWG American Wire Gage

BATT Battery
BCF Battery Charger Fai lure Switch

C Common
CB Circuit  Breaker
CCM Cycle Crank Module
CDM Engine Cooldown Timer Module
CIM Customer Interface Module
CT Current Transformer
CTR Crank Ternination Belay

D Diode
DCV DC Voltmeter

ECM Engine Control Module
ECS Engine Control Switch
EFL Engine Fai lure Light
EGA Electronic Gover.o. Actuato'
ENFR Engine Fai lure Belay
ESPB Emergency Stop Push Button
ESL Emergency Stop Light

F Fuse
FCR Fuel Control Relay
FS Fuel Solenoid
FSOS Fuel Shut-Off Solenoid

GOV Governor
GS Governor Switch
GSM GovernorSynchronizingl\ .4otor
GSOV Gas Shut-Off Valve

AZ Frequency Meter

lC Remote Start/Stop Initiate Contact

L Load Leads
LFL Low Fuel Level Light
LFLAS Low Fuel Level Alarm Switch
LFS Latching Fuel Control Solenoid
LOLAS Low Oil Level Alarm Switch
LTS Lamp Test Switch
LWLAS Low Water Level Alarm Switch
LWTL Low Water Temperature Light

NC Normally Closed

AC Voltmeter
Voltage Adjust Rheostat

Water Temperature
Water Temperature Gage
Water Temperature Light

Transducer

Zener Diode

Electronic Governor (Speed Sensing)

OCL Overcrank Light
OCT Overcrank Timer
OP Orl Pressure
OPG Oil Pressure Gage
OPL Oil  Pressure Light
OSL Overspeed Light

PEEC Caterpillar Programmable Electronic Engine Control
PL Panel l l lumination Light
PLS Panel Light Switch
POT Potentiometer
PP prelube pump
PPL4S Prelube Pump l\y'agnetic Switch
PPPS Prelube Pump Oil  pressure€witch
PR Pre-Regulator
PS Pinrcn Solenod
PWM Analog To PWN,4 Converter

RAN Remole Annuciator
RPL Reverse Power Light
RPR Reverse Power Relay
RPSR Reverse Power Slave Retay
RR Bun B-"lay

SASV Start Aid Sotenoid Vatve
SATS Start Aid Temperature Switch
SAS Start Aid Switch
SEC Second
SHTC Circuit Breaker Shunt Trip Coil
SIG Signal
SL Synchronizing Light
SLI\,4 Synchronizing Light Module
SLR Synchronizing Light Resistor
SM Start ing Motor
SMMS Starting Motor Magnetic Switch
SMPS 24VDC Io 12VDC Swttchmode Power Suppty
SL4R Starting Motor Relay
SOR Peec Shut,Off Relay
SP Speed Adjust Potentiometer
SR Slave Belay
SS Synchronizing Switch

T Generator Line Leads
TD Time Delay Relay
TSC Transfer Switch Posltion Indicating Contact

vnn

WTG

XDUCER

z
2301

, I\,4AN
I l\4PtJ

MSP

l/anual
Magnetic Speed Pickup
Manual Speed Adiust Potentiometer

i rll
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Gomponents Location
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7c1000 Conrol Panel
(tj nllrt (ur"..n .oOrr")or SLM (synchronizing tight module) opt'gnal.l2) ACM (AC meler module). (3) VAR (voltage adiust rheostat). (4) GS

ig6vernoi switch) or Sp (speed dojust potenti-omite4 optionat: (s) sAS (start aid switch) optional. (6) EcM (engine control module) (7) switch

id,spiav noio swiicnt. te; i'Ls 1pan6t tigirt swirch) optional. (9) LTS (lamp/display test switch). (10) AVS (ammeter - voltmeter phase selector

iwiichi. {11) ESPB (emergency stop push button). (12) EcS (engine control switch)

NOTE: For location and specificatlons on components
located on the engine, make relerence to the
respective Engine Service l\ilanual
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Control Panel Interior
('1) ALM (alarm module) or SLM (synchronizing light module) optional (2) ACM (AC meter module). (3) VAR (voltage adjust rheostat). (4) cS
(governor switch) or SP (speed adjust potentiometer) optional. (5) SAS (start aid switch) optional (6) ECM (engine controt modute) (8) PLS
(panel light switch) optional (9) LTS (lamp/display test switch). (10) AVS (ammeter - voltmeter phase selector switch). (1 1) ESPA (emergency
stop push button). (12) ECS (engrne control switch). (13) Fuses (F1 through FB). (14) Switch (overspeed verify). (1 5) F1 I through F13 {tuses).
(16) SMM52 (starier motor magnetrc switch two) optional. (17) SMMSl (starter motor magnetic switch one). (18) CB (crrcuir breake4
(19) RPR (reverse power relay) optional (20) AUX (auxiliary relay)optional. (21) 2301 {electronrc governor speed controt) optionat. (22) TBC
(terminal board C). (23)PR (preregulator) optional. (24) Fuse. (25)Fg (tuse) installed if optional PR is not provided (26) AFCR (auxiliary fuel
control relay). (27)F10 (tuse) for AFCR
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Operation
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c35814P1

Electronic Modular Control Panel (EMCP)
(1)ALM (atarm module)or sLl\4 (synchronizing light module) optional.f2) AcM (AC meter module). (3)vAR (voltage adjusl rheostat) (4)GS

lgovernor switch) or Sp (speed adlust potenti"om;te4 optio;al (5) SAS (start aid switch) optional. (6) ECM (engine control module) {7) Switch

iirsptay hotd swiich). (e1 eLS 1pan6t t'ght s*itch) optional. (9) LTS (lamp/display test switch). (10) AVS (ammeter - voltmeter phase selector

;wiichj. (1 1) ESPB (emergency stop push button) (12) ECS (englne control switch)

Controls Location And Function

The area oI the control panel where ALM (1) is located'
is used for different purposes. This area s used for an
alarm module, a synchronizing lights module or a plain
cover. These modules are described in the Optiona
Modules section.

NOTE: For point to point schematics and wiring
diagrams, see the Schematics And Wiring Diagrams
section.

AC Meter Module (ACM)

AC meter module (ACM) (2) has displays for AC volts -

V, frequency - Hz, and AC amps - A. These displays
lndicate the status of the generator output

To avoid personal iniury due to electrical shock'
make sure iumpers are installed correctly on the
AVS.

Ammeter voltmeter switch (AVS) (10) is used to select
the phase oI the volts and amps that are displayed on
ACM (2) Positions 1, 2 and 3 oi the AVS allow the
operator to check generator output current and voltage
for each oI the phases 1, 2 and 3 respectively Position
0 of the AVS removes generator voltages and currents
f rom the AC[,4, however the ACIV remains powered up

lf the voltage or current exceeds the prograrnmed
maximum, the displav flashes the full scale value
Voltages below 1 VAC and currents below l"k oI lul
scale are displayed as "0".

? t I \ a

! /L t : ;  l : i

Cs '':l'
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The lrequency display (Hz) shows the frequency in
hertz (cycles per second) oi the electricity made when
the generator set is in operation. There is a d rect
relation between the frequency of the electric ty and
the RPN,4 of the generator set, as shown in iollowing
TOrmuta:

frequency (hertz) = number of generator poles x RPM

120

For jrequencies above g9 9 Hz, the d sp ay flashes
"99.9". Frequencies below 45 Hz are displayed as "LO".

Service Procedure C (Programm ng The ACM) gives
details on the lull scale currents and voltages that are
programmed into the ACN,4 See the Tes|ng And
Adjusting section. lf the ACM shows all dashes, the
ACM has an internal fault. Replace the ECM

Control Panel Face

Control switches ESPB (11) and ECS (12) are ocated
below AC meter module (2). When red emergency stop
push button (ESPB) (1 1) is pressed, the fuet is shut off
and the air shutoff (if equipped) is activated To restart,
turn the ESPB until t releases. To the r ght of ESPB
(1 1 ) is engine control switch (ECS) (12)

The ECS determines the status of the conkol panel In
the AUTOMATIC position (3 o'clock), the engine starts
automatically whenever the remote initiating contact
(lC) is closed The engine also shuts down after the
initiate contacts open. An adjustable cool down time s
programmable to give a 0 to 30 minute cool down
period before the engine shuts down The cool down
time is factory set at 5 minutes In the N/ANUAL (run)
position (6 o'clock), the engine starts and runs as long
as the ECS is in ihis position. In the STOP poqition (9
o'clock), the fuel solenoid shuts the engine down alter
cool down ln the OFF/FESET positon (12 o'ctock), the
eng ne shuts down lmmedtately and any fault lights or
diagnostic jailure indicators are reset

NOTE: The ECM and ALM do NOT turn off. tf desired,
battery drain is decreased by modify ng the wiring of
the ECS. When modif ied, ihe ECM and ALM turn OFF
when the ECS is n the OFF/FESET position. To
mod fy, rernove the jumper wire which connects
terminals 9 and 6 of the ECS See the DC schematic
(line 38) in the Schematics And Wiring Diagrams
section

Below ACI\4 (2) is a row of control switches. Optional
panel light switch (PLS) (8) turns ON and OFF the
pane lamps. Lamp/disptay test switch (LTS) (9) turns
ON ail the control panel indicators, when in the TEST
position. All lamps and display segments (dlsplays
show all 8's) in ECM (6), ACN/ (2) and in the optional
alarm module (1) are lighted and the alarm horn in ALM
(1) sounds for ten seconds maximum. Voltage adjust
rheostat (VAR) (3) is used to adjust generator voltage to
the desired level. Optional governor switch (GS) ( ) is

used to raise and lower eng ne speed when the
governor has a speed adjust motor. lf an electronic
governor s used, a speed control potentiometer (Sp) is
mounted in thls ocatiof

C Start Aid Switch

Start aid sw tch (SAS) (5) is an opt on that ls present
only on required generator sets Two types SAS (5)
exist:

[./anual SAS - for metered shot ether start ard
systems.

Automatic SAS - for cont nuous flow ether start a d
systems.

On manual SAS types, when the SAS is placed and
held in the ON pos tion (momentary contact), the
metered shot ether start aid system is activated. A
specrfic amount of ether is metered into a hold ng
chamber When the SAS is released a so enoid allows
ether to flow to the engine The metered shot ether
start a d system deactivates when:

The contacts ol the crank terminat on re ay (CTR)
open at an engtne speed of approximate y 400
rpm

Or the engine coo ant temperature is sufftcient to
open the start ard temperature switch (SATS)

Or the SAS s re eased

NOTICE
Crank the engine before activating (SAS in ON posi-
tion) the metered shot ether start aid svstem. Damaoe
to the system is possibte by activating the syste-m
when the engine is not turning.

On automatic SAS types the continuous fow ether
start ard system operates in the automatic or the
manual mode. When the SAS is placed in the AUTO
position the automatic mode s acttvated The system
automatrcally injects ether on y during the crank cycle
When the SAS is placed and heid in the t\,4AN position
(momentary contact), the manual mode is activated
This allows the operator to contro the amount of t me
ether is injected durlng cranking. The manual mode
also allows the operator to inject add tional ether after
crank termination (used on cold runn ng engines which
continue to detonate) The cont nuous flow ether start
ard system deactivates when:

The contacts of the crank terminat on relay (CTR)
open at an engrne speed of approximately 400
rpm (automatic nT ode only)

Or the engine coolant temperature is sufficient to
open the start aid temperature switch (SATS).

Or the SAS s returned to the OFF position.
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Engine Control Module (ECM) 2301 Control - When the engine oil pressure increases

ourt tn" fo* oil pressure setpoint' the ECM indicates to

!n etectronic governor to increase the eng!ne speed

from idle to rated

Cool Down - Upon receiving a signal to perTorm a

normat snutdown, the ECN/ waits a preprogrammed

amount of iime and then the fuel control shuts the

engine ofl

Automatic Operation - While in the automatic mode' a

remote initiate signal [when initiate contact (lC) closes]

tells the ECI\,4 to start the engine Upon loss of the

signal, the ECM performs a normal shutdown

Alarm Module Communication - The ECI\'4 transmlts

fault and alarm conditions to an alarm mooule

power down occurs immediatelY.

Fuel Solenoid Type - The ECI\i1 is programmed to work

with either an energize to run (ETB) luel system or an

energize to shuidown (ETS) fuel system

NOTE: For latching type fuel systems, the ECIV1 is

programmed ln the ETS mode

not used

Emerqencv Stop - lf Ihe ECM detects an e'nergency

rtop [le air' and fuel control shut down ttse eng ne

LED (17) flashes

Soeed Pickup Malfunction - lf the ECM loses lts

maolel'c plckup slgnal lne alr afo tuel control shut

ooin,n" 
"nq 

n" A-d'ag'ost't cooe is drsplayeo oy the

ECM.

Enoine Control Module (ECM)
iiri"rit"r ' iJi"prayt'"ro switch) {13) Drsolay LcD (1-4)ove'clank

i-eo. t tsr io* o'r 'pr""sure LED {16)Overspeed LED

O A eln"ig"n"v .top fED ('1 8) Overtemperature LED
(19) Reverse Power LED

The rioht side of the control panel contalns englne

control rnodule IECV) rQ). Thrs rs rhe brarn' o{ the

system and atso d'sorafs {a.rl condltions and key

engine paramelers

motor

fuel off.

Features of the ECM are:

Cvcle Crank - Programmable crank-rest-cranK Ilme

periods (see Service Procedure A)

B6Ere+
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Overcrank Protection - 11 the engine fails to start in a
preprogrammed amount oJ time the ECt\/l halts the
startrng sequence and flashes LED (14). Another
attempt at starting the engine is prevented un|l the
ECS is turned to the OFF/RESET position.

Liquid Crystal Display (LCD) (13) - Service hours,
engrne speed, system battery voltage, engine oil
pressure and englne coolant ternperature are displayed
in sequence in elther Engiish or metr c units. pressing
swrtch (7) on the iront of the ECNI, stops the display on
one of the engine parameters. Pressing the switch
agarn resumes the display to normal sequencing. The
display is also used to indicate diagnostic codes, to aid
rn iroubleshooting See Troubleshooting, Diagnosed
Problems.

Lamp Test - When the ECM detects a lamp test, it
turns ON all the LCD segments and LED's lf the lamp
test signal asts for more than 10 seconds, the ECM
returns to normal operation.

Overspeed Protection - lI the engine speed exceeds
the overspeed setpoint, the a r shufofl (if equipped)
and juel controi solenoids shut down the engine. LED
(16) llashes. The overspeed setpoint is lowered to 75%
of its original value while the overspeed verify switch is
depressed. To test the overspeed protection circuit,
see Service Procedure H (Verily Overspeed Shutdown)

Low Oil Pressure Protection - lf the engine oil
pressure drops below the low oil pressure setpoint, the
fuel control solenoid shuts down the engine. LED (15)
flashes. There are two low oil pressure setpoints One
lor when the engine speed is below the oll step speed.
The other setpoint is for when the engine speed is
above the oil step speed See Servlce ProceduJe J
(Verify Low Oil Pressure Shutdown).

High Coolant Temperature Protection - lf the engine
coolant temperature exceeds the high coolant
temperature setpoint, ihe fuel control solenoid shuts
down the engine LED (18) llashes See Service
Procedure l(Verify High Coolant Temperature
Shutdown).

ECM Sequence Of Operation (Normat Starrstop)

Upon receipt of a signal to start the ECI\,4 checks to
assure that

a. An emergency stop signal is not present.

b. All faults are reset

c. All sensors are connected and operating properly

d. No abnormal engine control switch signals are
present.

e. The engine is not already running

f. The ECIV microprocessor is functioning properly.

g. The ECM js not in the programming mode.

The ECM does NOT a low the start sequence to begin
and displays the proper diagnos|c code when
applicable, if an above fault condit on exists However,
once the ECI\,4 is satisfied that conditions are norma, it
energrzes the starting motor relay (SMF) and run relay
(nF)

For latching type fuel systems, when the start ng motor
magnetic switch (SMlrlS) is energized the latching fuel
control solenoid (LFS) s also energized to turn the fuel
ON. This momentary current flow through a specia
latch mechanism on the solenoid holds the solenoid ln
the ON position

For energized to run (ETB) type {uel systems, the ECI\,,l
also signals to turn on fuel (or the electronic governor),
by energizing the fuel control relay (FCF) and run re ay
(RF)

f the cycle crank feature s enabled, the ECM
automaticaly cra|ks-rests cranks the engine for the
adjusted t me periods. f the generator set 1ats to start
w th n the se ected total crank time, the ECN/ executes
an overcrank fault. lf a fault condition occurs whie the
engrne ts crankrng, the ECM terminates and ocks out
crank ng The ECM displays the applicable diagnos|c
code or lights the appropriate LED

After the engine starts and has ach eved the proper
crank termination speed, the ECIV de,energizes the
starting motor by de-energiz ng SMR and energizes the
crank terminat on relay (CTR). Once safe low idle
speed otl pressure is achieved, the ECI\,4 signals the
optional electronic governor to accelerate the generator
set to rated speed, by energizing the 230j relay

The generator set runs as long as operatrng condit ons
remain normal and a signal to run is received by the
EC|\il. The digital display of the ECM shows in
sequence (each for a two second period): the engine
lutre oil pressure water temperature, FpM service
hours and system DC volts. At the same time, the ECI\.4
monitors for any lault or abnormal condit ons.

Upon loss of the run signal, the eng ne continues to run
tor an adjustable cool down per od if the cool down
Ieature is util ized. However, if the cool down feature ts
not used or if the ECI\,4 receives an off/reset signa it
immediaiely de,energizes the run relay. For energtze to
shutdown (ETS) and atching type fuel systems the
fuel circuit is energized at this po nt For energized to
run (ETR) type (or 2301) fuel systems, the fue circuitry
rs 0e-energrzed
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starting motor relaY (SN/F)

receiving a slgnal 10 run

ECM Sequence Of Operatlon (Fault Conditions)

lf a fault condltion occurs prior to starting the generator

set, the ECM:

a. De'energizes and locks out ihe starting motor

C CULT

b. Assures that fuel is shut off

c. De-energlzes the run relay (RF) clrcud

d. Enerqlzes the fault shutdown circuitry' includlng the

engine failure relaY (ENFR)

lf a fault condltion occurs while the generator set is

running the ECI\,4:

a Shuts off fuel.
For energized to run (ETR) engines' the fuel control

circuitrY is de-energized

For energized to shutdown (ETS) and latchlng

enoines, the iuel control circuitry is energ zed

Th6n de'energrzed 70 t 10 seconds after the

engine reaches zero rpm

reacnes zero rprn

c. Locks the startjng motor relay (SMR) circultry in the

de-energized state

d. De-energizes the run relay (RF) circultry

e. Enerqizes the fault shutdown circuitry, including the

engine failure relaY (ENFR)

Control Panel Sequence Of Operation

section

Normal Start-StoP Sequence

crank terminatlon

capable of immedlate restart'

Durinq a normal start, run stop sequence oT operallon'

tn" o[]", optlonuf features/functrons operate as foJlows:

a Pflor to crankrng, all dlsplays are activated

b. Prior to crank termination the ether start aid circuit is

activated. The start aid switch (SAS) is now used oy

the operator to nject ether into the engine

i.
kri
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c. After crank termination:
The ether start aid circuit is deactivated,
preventing ether injection

The governor raise-lower switch (GS) circuit is
activated, allowing changes to the governor speed
setting.

The auxiliary relay is energized, to switch on
customer high power loads such as exhaust lans.

NOTE: On engines equipped with continuous flow
ether start aid systems and the automatic start aid
switch (SAS), the operator is allowed to inject ether
after crank termination.

c Pressureflemperature Module

The pressure/temperature module receives engine
coolant temperature and engine oil pressure
information. The pressure/temperature module then
sends engine coolant and engine oil pressure
information to the ECN,4

There are two dilferent pressure/temperature modules:
earlier and current.

Earlier Pressure/femperature Module

Earlier Pressure/Temoerature Module
(1) Connector to EMCP. (2)Connectors to coolant temperature
sensor (3) Oil line to engine.

On ear ier pressure/temperature modules, the engine oil
pressure transducer mounts within the moduie Oil line
(3) connects the transducer to the engtne. Wires
connect the module to the engine coolant temperature
sensor and the El\,4CP.

Current Pressurefiemperature Module

Current Pressure/Temoerature Module
(1)Connector to El\rcP (2)connectors to coolant temperature
sensor. (3) Connector to engine otl pressure sensor.

On current pressure/temperature modules, the engine
oil pressure transducer is NOT mounted wlth n the
module. Wires connect the module to the engine oil
pressure sensor The engine oil pressure sensor
contains the transducer and mounts to the engine
Wires also connect the module to the enqine coolant
temperature sensor and the EN,4CP
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Optional Modules

Synchronizing Lights Module

Synchronizlng Lights Module
(1) Synchronizing l ights (2) Synchronizing switch.

The optional synchron z ng lights (SL) module is located
on the control paneL tace (same location as for the
optional alarm module). The SL module is not used
when the panel is equipped with an electronic
governor.

Synchronizlng ights (SL) are used as an aid in
manually paralleling generator unlis lndependeni ot
load. Each of two I ghts are connected across the
generator to the load side of the generator output
circuit breaker The voltage of two phases are
measured and the lights indicate when the voltages are
in phase. When the voltages are in phase, closing the
circuit breaker puts the generator on line with the other
generator unit(s).

NOTE: For a complete explanation on how to parallel
two units, make reference to the Operation and
N/aintenance Manual for SR4 Generators and Control
Panels, Form No SEBU6150.

Synchronizing Module Installation

To avoid electrical shock and personal iniury, shut
down all on-line generator sets before installing or
repairing the synchronizing module.

NOTE: For connect on of the synchronizing light
module and connection of resistor taps in the module
see the l\.4a!n Chassis Wiring Diagram ln the
Schematics And Wiring Diagrams sectlon.

Make an orderly shut down oI a I generators connected
to the system. Then connect synchronizing modu e
wires to the terminals as follows:

a. Wire L1 to control panel terminal (L1)

b. Wire L3 to control panel terminal (L3).

c .  Wire T11 to the load s ide of  luse F11

d. Wire T13 to the load side of luse F13

The customer is responsible for providing proper wire
and Jusing to connect L1 and L3 io the load side of the
generator output circuit breaker Fleler to the AC
Schematic in the Schematics And Wiring Diagrams
section

Adjust the connection of wjres T11 and T13 on the
taps of synchroniz ng resistors (SLR1) and (SLR2)
respectively as required for the particular generator AC
voltage Fefer to the lollowing chart and the Main
Chassis Wiring Diagram ln the Schemat cs And Wiring
Diagrams section.

far+

c16236P1

t
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R ESISTOF TAPS

SYNCHRONIZING
RESISTOR TAP

897413P1

Synchronizing Resistor Tap Connection Chart

NOTE: Remove the synchronizing module cover lor
access to the resistor taps.

Example: For a generalor with 400 volts line to line, T11
and T13 are connected to tap B on the respective SLR.

Synchronizing Lights Module - With
Reverse Power Relay
NOTE: The synchronizing lights module (with reverse
power relay) option looks and operates the same as
the module without the reverse power relay with the
exception of:

a. The reverse power relay (RPR) mounted on the
control panel subpan.

b. The reverse power {ault LED mounted on the jront
oi the ECM.

For inJormatlon on the synchronizing tights module,
make reterence to the previous section on the
Synchronizing Lights Module.

Introduction

The reverse power relay (RpR) provides system
protection when the generator set is in parallel with

generator remain magnetically coupled and the
generator then drives the engrne. lnstead ol power
going OUT, power flows INTO the failing generator.
Thrs reverse flow of power could possibly result in
overloading of the other generators and the whole
system.

The reverse power relay (RPB) is a single phase retay
which is energized by power (amp-volts) in only one
direction (power Into generator instead ot out). In a
reverse power fault, the relay (RPR) (located on AC
Schematic) closes its contact across RpR (5 and 6)
(line 19) (located on DC Schemaflc). This causes the
engine to shut down. lf the generator output breaker is
equrpped with shunt trip, the generator is taken off line.
See the Schematics And Wiring Dtagrams section.

After the reverse power Jault is corrected, the control is
reset by turning the engine control switch (ECS) to the
OFF/RESET positjon. Also reset the generator output
breaker if equipped with shunt kip.

The operation oJ the FPR ts tested by pushing the test
button on the RPR whrle the generator is on load.
Depress and hold the test button for 10 to 1S seconds
(until time delay elapses).

To avoid petsonal injury trom electrical shock, do
NOT touch the high voltage terminal white adiusting
the reverse power relay.

The relay trip point ls jield adjustable, but is normallv
factory set at approximatety 15olo oi the generator rited
kW (Ior on-line generators operating at l5% or more ot
rated kW)
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Alarm Modules

Alarm Module (NFPA 110 ALM)
(1) Amber LED'S (2)Red LED'S (3) Horn'

i4i Acknowledge/silence switch

The alarm module (ALM) is an attachment located on

in" 
"""t,"r 

panel jace Fed LED's (2) and amber.LFD's

iiiut" tn" visual jndicators Horn (3) is the audible

indicator.

There are four versions oJ the basic module The

modules are either alarm modules or a remote

annunciator. The nomenclature remote annunclator ls

l"qrr"J out it is the same basic module The versions

are

. Standby NFPA 99 alarm mooute

. NFPA 99 remote annunciator, used with standby

NFPA 99 alarm module

. Standbv NFPA 1 10 alarm module, used with NFPA

1 10 remote annunciator panel See Remote

Annunciator Panel (NFPA 1 10)'

. Prime power alarm mooule

module.

The purpose of the alarm modules (ALM) is to glve a

*"irii* 
"f 

conditlons ihat are becoming a problem

;;io;;;onditlons are bad enough to shui down the

engine or keep it from starting'

lf . with the ECS jn the COOL DOWN/STOP or AUTO .
oositrons, an alarn' condit on develops prio' io or whlrF

ihe qenerato, sel is run.l'nq that cond lior rs r']d cateo

by tie optional alarm module and/or the remote

annunciator

DescriPtion Ol Operation

NOTE: In the Jollowing description the word

annunciator is used to mean either alarm module or

remote annunciator module

The annunciator module receives data from three

sources: switch inputs, internal circuitry' and a serlal

data link from the engine control module

Switch InPuts

Uo to four inputs are avallable for switch (l e ' Low Fuel

Level) connections switch inpuis are activated wnen

connected to battery negaiive (-B) See Table 1

lnternal CircuitrY

lnternal circuitry is used to deiermlne and annunciate if

the DC battery supply voltage is below the setpolnl
(factory set at 24 DCV)

Data Link

The annunciator module receives data irom the engine

controt moOute by a serial data llnk The items included

in this data stream oi intormatlon are;

1 - Coolant temperature has exceeded the high

temperature alarm setpoint programmed into the

engine control module

2 - Oil pressure is below lhe low oll o'essure alarn

setpoint progra'nrned inlo tne eng'ne control nod-le

3 - Coolant temperature is below the low temperature

alarm setpoint programmed into the englne conlrol

module

4 - The engine control switch is not in the AUTO or

RUN Positjon
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5 - Oil pressure is below the low pressure shutdown
setpoint programmed into the engine control module.

6 - Coolant temperature has exceeded the high coolant
temperature shutdown setpoint programmed into the
engine control module

7 The engine failed to start (overcrank).

8 - The engine speed exceeded the overspeed setpoint
programmed into the engine control module.

9 - The engine shut down due to a remote lau t
condition.

10 - The engine shut down due to a spare 'ault

condition.

C LED And Horn Operation

11 The engine shut down due to an emergency stop
condrtron

12 - The engine shut down due to a diagnost c fault
con0r t  on.

Data ite'ns 1 Ih'ougf. 8 cort'ol lhe operariof ot the
LED's and the horn as ind cated in Table 1 Data items
9 through 12 contro the operation of the horn only

The maximum number oJ modu es alarm or ClM,
connected to the serial data lrnk is three The maximum
distance between a module and the ECN,4 is 305 m
(1000 ft).

TABLE 1: LED AND HORN FUNCTION
No. LEO

Color
NFPA 99 ALM NFPA 110 ALM NFPA 99 RAN Prime Power

Single Engine
Prime Power
Mulii Engine

1
Amber

High Coolant Temp
Alarm

LI,H,LAT,TD

High Coolant Temp
Alarm

LI,H,LAT,TD

Gen On Load

sw (3)

High Coolant lemp
Alarm

LI.H,LAT,TD

High Coolant Temp
Alarm

LI.H,LAT,TD

2
Amber

Low Coolant Temp
Alarm

LI,H,LAT

Low Coolant Temp
Alarm

LI,H,LAT

Low Coolant Temp
Alarm

LI, H,LAT

Low Coolant Level
Alarm

sw(4),H

Low Coolant Level

sw(2),H
3

Amber
Low Orl Pres

Alarm
LI,H, LAT

Low Orl Pres
Alarm

LI,H,LAT

Charger Malfunction

sw(4),TrM

Low Oil Pres
Alarm

LI,H,LAT

Low Oil Pres
Alarm

LI,H, LAT
4

Amber
Low Fuel Level

sw(1),H

Low Fuel Level

swo),H

Low Fuel Level

sw(1),H

Low Oil Level

sw{1) ,H

Low Oil Level

sw(1) ,H
5

Hect
Not ln Auto

LI,H

Not In Auto

L I ,H

High Coolant Temp
Shutdown 1

LI,H,TD

Low DCV

INT,TIIV

Not In Aulo

Li,H

6
Red

Low DCV

INT,TIM

Low DCV

INT,TIM

Low Oil Pres
Shutdown 1

LI ,H

Spare

sw(3)

Low DCV

INT,TIM
7

Red
Spare

sw(3)

Charger Malfunction

sw(4),rM

Overcrank
Shutdownl

LI,H
Not Used

Spare

sw(3)
I

Red
Spare

sw(4)

Air Damper Closed 2

sw(3),H

Overspeed
Shutdown I

L I ,H
Not Used

Spare

sw(4)
SW(2) Not Used SW(2) Not Used SW(2) Not Used SW(2) Not Used

1 Latched by EcM
2 Air damper switch to be supplied by customer.
ALM = Alarm module
H = Horn is sounded.
INT = The signal source is internal to the module.
LAT = 'LATCHED alarrn condition.
Ll = The data link from the engine control module is the signal source.
RAN = Remote annunciator
SW = One of 4 switches is the signal source (The number in parentheses indicates which switch is the s gnal source)
TD = A 10 second delay occurs before the condition is annunciated.
TIM = A 60 second time delay occurs before the conditon is annunciated.
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functions for each operating mode

,terminal 4.

Acknowledge/Silence

Activatino the acknowledge/silence switch (4) causes
in" hornio 

"."t" 
and the LED to stay on continuously'

Data Link Malfunction

lf the data link malJunctions' the LED'S controlled by

in" O"t" finX ff".n"s at 0.5 hertz The switch controlled
LED's function normally

Lamp Test

Activatino the lamp test switch resutts in sounding the

noin anitrrning on all LED'S continuously for 10
seconds or untiithe switch is deaclivated'

7C1000 EMGP 30 Systems Operation



! .

C Mode Selection

The annunciator module operaies in one of the five
modes descr bed n Tab e 2 The modes are selected
by co^nections rrade to the'node select npJts
(terminals 5 and 6) and switch 2 input (terminal 9) as
shown in Table 2.

Remote Annunciator Panel - NFPA 110

c42940P1

Alarm Module (NFPA 110 ALM)
(1) Arnber LED'S. (2)Red LED s. (3) Horn.
(4) Acknowiedge/silence switch

NFPA 110 Remote Annunciator Panel
(5)Trouble l ight (6) Horn. (7) Acknowledge/sitence switch

This remote panel functions in con]unct on with the
NFPA 110 a larm module.  The aarm module is  mounted
in the left s de of the control pane When an a arm
occurs on the alarm module or a fau t occurs on the
ECM horns (3) and (6) sound n both the atarm module
and the remote annuncrator  Trouble lght  (5)  ights  in
the remote annunciator panel. The appropriate a arm
LED a So IghIS i^  Ihe a larr r  Todul .  o '  he app.6pr  u1a
fault LED lights in the eng ne contro module (EC[/)

When alarm acknowledge/silence switch (4) or (7) s
pressed on either the remote panel or the a arm
module, the horns on both cease sounding A so,
troub e ight (5) on the remote panel goes out The LED
on the a arm module or  ECf, l  rematnson Another faut
o a larn conor l ro ' r  reacl  !a las I^e hor .s  I  Fn :^r r  l .^ -
as before

TABLE 2: MODE SELECTION ANO SWITCH INPUT CONNECTIONS
Input Mode SELI Mode SEL2 Switch I Switch 2 Switch 3 Switch 4

Terminal I 9 1 0

Mode
NFPA 99 Alarm (Float) (Float) Low Fuel Level (Float) Spare Spare
NFPA 110 Alarm (Float) Low Fuel Level (Float) A rDamperCosed Charger Malfunction
NFPA 99 Remote
Annunciator

(Float) Low Fuel Level (Float) Gen On Load Charger l \ ,4al iunction

Prime Power
Single Engrne

(Float) (Float) Low Oil Level (Spare) Low Coolant Level

rnme Power
Mult i  Engine

Low Oil Level Low Coolant Levei iSpare) (Spare)

NOTE: Connections in parentheses afe required to select the mode specified

f t "+

@::: l : l
r _J:i;:: i

S,t :
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Troub e I ght (5) a so acts as a test switch on the
remote panel When lght (5) ls pushed, horn (6) and
light (5) turn on The alarm module is not aflected by
the iest swrtch

c Customer lnterface Module (ClM)

Customer Interface Module (ClN4)
(1) Relay board (2) Electronic control.

REFERENCE: For more lnformat on, see the
Schematlcs And Wiring Dlagrams sectlon.

The Cll\,4 provides an interface (separate re ay contacts)
beiween the ECM and switchgear The two major
components oI CIM are relay board (1) and elecironic
control (2) Electronic control (2) connecis to the same
serial data link as the a arm annunciator. Cl[,4 operation
s similar to the alarm annunciator except that the data
inh nto.mat on rs decoded i'Io drscrete o-tputs The
outputs then drjve the relays located on retay board (1).
The relay contacts are used to sound a horn, flash a
lamp or trigger some other act on Once an output is
activated, it rema ns energized until the initiating
conditions are cleared lf a mallunction in the seria.
data link occurs, a I electronic control outputs (therefore
d , ,  I  s r d y >  d , - u /

The available seria data llnk nformat on s
- High coo ant temperature alarm

|  ^ u /  ^ i  ^ r a c c , , r a  r l r r m

- Low coolant temperature alarm
Engine control switch (ECS) NOT in auto.
Low oi pressure shutdown

- Hlgh coolant temperature shutdown
- Overcrank
Overspeed.
Diagnostic jallure (ECN.4)

Application Guidelines

Lamp Test

When a lamp test signal is received, the CllV activates
al outpuis Ior 10 seconds or until test s gnal s
deacrivated Two lanp test s g'rals a'e possible the
CIM lamp test is activated when:

Terrnlnal 5 is connected to term na 7 of electron c
control (2).

The ECN/ lamp test signal is received over the data
l ink.

NOTE: CIM ignores the ECM lamp test signal when
terminal 6 is connected to terminal 7 of electronlc
control (2)

Outputs:

The reays on relay board (1)are fuse proiected The
contacts are fashed silver and are rated at 1 amp 28
DCV. The re ays draw 20 mA (at 24 DCV).

- The driver outputs of electronic contro (2) are
lntended to drive incandescent lamps or relay loads.
The driver outputs sink up to 600 mA (15 - 45 DCV).

Specilications:

- For ClN.4 installation, the maximum distance between
electronic control (2) and the ECNI is 305 m (1000 ft)

The operat ng voltage range ls 15 to 45 DCV (24 DCV
nomrna )

'Cllvl is capable of operating with or without earth
grouno

The terminals on electronic control (2) are 6 4 mm
(.25 in) push-on connectors.

Customer connections at re ay board (1) are 6-32
screw termtnats

l  t r
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NOTICE
Before checking the list of problems, check the battery
voltage of all electronic controls. At the power terminal
connections, the required voltage measured between
battery positive (B+)and battery negative (B-) is from
+15 to +45 DCV. lt is possible for battery voltages
below +15 DCV to cause temporary failures of the
electronic controls. lt is possible for battery voltages
above +45 DCV to cause permanent damage of the
electronic controls and require correcting before
troubleshooting any further. To locate the power ter-
minal connections, refer to the following chart and the
Schematics And Wiring Diagrams section.

Testing And Adjusting

Troubleshooting

Introduction

On the pages that follow are two lists of possibte
problems; Diagnosed Problems List and Undiagnosed
Problems List. Before checkrng the list oJ problems,
check the ECI\/ display for any diagnostic codes
These codes aid in ftnding the problem (see Diagnosed
Problems List)

ECI', = Engine Control Module
ACM = AC Meter Module
ALM = Alarm Module

Before replacing anything, inspect all control,
component and harness connections. Loose
connectrons could cause electrical problems. Make
sure the connections are tight before testing continues.

[/]ore than one jaulty component or control could cause
electrical failures. Find and correct the cause ol an
electrical failure before making any replacements.

ldentily the particular type of problem from the Problem
Lrst, then go directly to that problem. However, when
beginning the procedure for that problem, start at Step
1 and follow through the step by step procedure. The
Steps in a particular problem provide a deJinite
sequence Jor a logical, one by one elirnination of many
variables These steps are arranged in order lrom the
more probable/easlest to check, to the less
probable/more complex to check.

When the cause of the problem is found and corrected,
stop the test. Do NOT continue through the complete
procedure.

When servicing or repairing electric power genera-
tion equipment, do the following:

a. Make sure the unit is offline (disconnected from
utility power service and/or other generators), and
eithe. locked out or tagged DO NOT OPERATE.
b, Make sure the generator engine is stopped.
c. Make sure all batteries are disconnected.

d, Make sure all capacitors are discharged.
When power generation equipment is in operation
to make tesls and/or adiustments, high voltage and
current are presenl. Make sure the testing equip-
ment is designed for and correctly operated tor the
high voltage and current tests, Failure of improper
test equipment presents a high voltage shock ha-
zard to its user.

When the engine-generatoi, or any source to which
the engine-generator is synchronized to, is operat-
ing, voltages up to 600V are present in the control
panel,

Do NOT short these terminals with line voltage to
ground with any part of the body or any conductive
material. Loss of life or iniury could result trom
electrical shock or iniury from molten metal.

ELECTRONIC CONTROLS POWER TERMINAL
CONNECTIONS

Component B+ Terminals B- Terminals
ECM B+ post, D, J,

L , N , B , T , V
B- post, Y, 1

ACM 9 5

1 7 .
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Do NOT connect generator to a utility electrical dis-
trLution systeml unless it is isolated from the

"uiG.. 
p"i"on"iiniury or death is possible by elec-

trical teedback into the distribution system'

Test Instruments

SEHS7734

NOTE: See the following WARNING iI generator Ls
rated over 600 volts.

present a high voliage shock to ihe user'

Diagnosed Problems

problem recurs

Diagnosed Problems List

Problem A ECM Display = 01 dlAG' no magnetrc
speed pickup (speed sensor) signal

Problem B ECM Display = 02 dlAG' no oil
pressure/temperature module signal

Problem C'ECM Display = 03 dlAG' a problem wrth

inputs from the ECS

Problem D-ECM Display = 04 dlAG' loss of setpoints
programmed into the ECI\.4 memorY

Problem E ' ECM Display : 05 dlAG engine shuts

down with no shutdown command from the ECN/

Problem F ECM Display = 06 dlAG' internal failure ot

ECI\,4 or unstable voltage suPPIY

Problem G - ECM Display = 07 dlAG' internal ECM
programming switch does NOT match program

{Problem H ' ECM Display = 08 dlAG' temperature
probe problem.

Problem I ECM Display = 09 dlAG, oil pressure probe

oroblem. ECI\,4 displays high oil pressure when the

engine is NOT running and has cooled down

Problem A

ECM Dlsplay = 01 dlAG, no magnetic speed plcKup
(speed senso0 signal

Procedure

STEP 1. Disconnect the speed sensor leads from
terminals 1 and 7 on the ECM Measure the reslslance

between the speed sensor leads. Also measure tne

resistance between each speed sensor lead and
ground.

I

t
t

Problems

Undiagnosed Problems Llst
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o Resistance between leads is between 100 and 270
ohms Also, the reslstance between each lead and
ground is above 5000 ohms.

Speed sensor wiring is okay. Go to Step 2.

. Resistance is below 100 ohms
Short circuit in wiring or sensor Fepair wiring or
replace speed sensor as needed.

. Resistance is above 270 ohms.
Wire is broken or connector is defectlve. Repair
broken wire or bad connection or replace speed
sensor as needed

. Resistance between sensor leads and ground is
below 5000 ohms

Speed sensor is grounded. Flepair wiring harness
or replace speed sensor as needed

STEP 2. Reconnect speed sensor leads to termina s 1
and 7 on the ECM. N/easure the AC voltage across
terminals 1 and 7 on the ECM while cranking the
engine. In order to perform this Step, a crank speed of
250 rpm or greater s required.

. Speed sensor voltage ls 1.0 ACV or greater
Attempt to siart. lf 01 dlAG reappears, replace
speed sensor lf 01 dlAG still appears aiter
replacing the sensor, replace ECIV.

. Speed sensor voltage is below 1.0 ACV.
Adjust speed sensor gap (see Service Procedure
F). lf speed sensor voltage is stil l low, replace
speed sensor

C Problem B

ECIV Display:02 dlAG, no oil pressure/temperature
module signal.

Problem B is divided into separate procedures for the
two ditferent style pressure/temperaiure modules used.

o Procedure 81 is used for the earlier
pressure/temperature modules (engine oil l lne
connects to the modu e)

o Procedure 82 is used Ior the current
pressure/temperature modules (no engine oil l ine
connects to the module, wires connect the engine oil
pressure sensor to the pressure/temperature module).

NOTE: Without oil pressure protection the EClr,4 shuts
down the generator set. During troubleshooting or in an
emergency situation, it is possible to operate with no oil
pressure or coolant temperature protection by
reprogramming the ECI\4 (see Service Procedure A)
Instal oil pressure and coolant temperature gauges to
give the operator an indication of engine conditions.
After the problem is Jixed, make sure to reprogram the
ECM

lf the ECM is programmed to operate with no oil
pressure and water temperature protection and the 02
dlAG occurs, it is possible the ECI\|I does NOT reset.
However, the engine contjnues to run. Check for loose
connectrons or low baitery voltage before repiacing
EC[/

Procedure 81

STEP 1. Measure the voltage between terminal 4 o1 the
ECM and battery negative (B-) Disconnect the 3 pin
connector at the press/temp module and again
measure the voltage between term nal 4 and battery
negative (B-). Disconnect the w re from terminal 4 and
agarn measure the voltage between terminal 4 of the
ECN,4 and battery negative (B-).

. Voltage s beiween 11 and 15 DCV in all cases.
The power supply is okay Go to Step 2.

. Voltage is above 20 DCV in all cases.
Replace ECIVI lt ls likely that the press/temp
module is damaged also.

. Voltage is above 15 DCV but be ow 20 DCV in al
cases or below 11 DCV n all cases

Replace ECN.4

. Vo tage goes from below 11 DCV to between 11 and
15 DCV when the 3 pin connector 1s disconnected.

Feplace press/temp moduie

. Voltage goes from below 11 DCV to between 11 and
15 DCV when wire to terminal 4 is disconnected.

Repair grounded wiring between ECM and
press/temp module.

. Voltage is above 15 DCV initially but is between 1 1
and 15 DCV when wire to terminal 4 is d sconnected.

Repair wiring between ECM and press/temp
module lf wire is shorted to battery positive (B+),
failure of the press/temp module ts probab e and
replacement is advised.

STEP 2. Reconnect any wires that were dtsconnected
in Step L Measure the voltage on termlnal 5 of the
ECN.4 with respect to battery negative (B-).

. Voltage is 4 to 8 DCV.
The voltage level is okay. Go to Step 3

. Voltage is above 8 DCV
Go to Step 4.

. Voltage is below 4 DCV
Recheck supply voltage to the press/temp module
(Step 1) lf okay, disconnect wrre to terminal 5 of
ECI\,I lf voltage at terminal 5 now goes above I
DCV, replace the press/temp module. lf voltage at
terminal 5 remains low, replace the ECM
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STEP 3 Fleconnect any wires that were previously
disconnected. Disconnect the 3 pin connector at the
oressure/temperature module lvleasure the voltage
between battery negative (B-) and pin 1 of the wiring
harness connector. Also measure resistance between
battery negative (B-) and p n 2 of this connector'

. Voltage is between 11 and 15 DCV and resistance is

below 1 ohm
Supply to press/iemp module okay Replace
press/temP module

. Voltage is below 11 DCV
Bepair wiring between ECI\4 and press/temp
module

. Resistance is above 5 ohms.
Repair wiring between press/temp module ano
battery negative (B-)

STEP 4 Reconneci any wires that were prevlously
disconnected Disconneci the 3 pin connector at the
pressure/temperature module. l\,4easure the voltage
between battery negative (B-) and pins '1 and 3 oi the

wiring harness connector' Also measure resistance
betwien battery negative (B-) and pin 2 of this
connector.

. Voltage at pin 1 is below 11 DCV or voltage at pin 3
is below 8 DCV.

Repair wiring between ECN'4 and press/temp
mooule.

. Fiesistance is above 5 ohms
Fepair wiring between press/temp module and
battery negative (B-)

. Voltaqe at pin 1 is between 11 and 15 DCV; and
voltaie at pin 3 is above 8 DCV; and resistance is
below 1 ohm.

Beplace the Press/temP module

Procedure B2

STEP 1. Measure the voltage between terminal 4 and
battery negative (B-) of the ECM Disconnect the 3 pin

connector at the press/temp module and agaln
measure the voltage between terminal 4 and battery
negative (B-). Disconnect the wire from terminal 4 and
uqiin ."asui" the voltage between terminal 4 of the
Ebv and battery negative (B-)

. Voltage is between 11 and 15 DCV in all cases'

The power supply is okay Go to Step 2

. Voltage is above 20 DCV in all cases.
Replace ECM. lt is likely that the press/temp
module is also damaged

. Voltage is above 15 DCV but below 20 DCV in all
cases or below 11 DCV in all cases.

Replace ECN/

. Voltage goes from be ow 1 1 DCV to between 1 1 and
15 DaV when the 3 pin connector is d sconnected'

Replace Press/iemP module

. Vo,raae qoes tro'n be'ow 11 DCV lo betweel 1 1 and
tS DdV 

"wnen 
wrre to ternlnal 4 s disconnected

Repair grounded wiring between ECM and
press/temP module

. Voltage is above 15 DCV initially but is between I 1
and 15 DCV when wire to ierm nal 4 is disconnected

Repair wiring between ECM and press/temp
module. li wire is shorted to battery positive (B+),
fallure of the press/temp module is probable and
replacement is advlsed

STEP 2. Reconnect any wires that were disconnected
in Step 1. l,4easure the voltage on termina] 5 of the
ECM with respect to baitery negative (B-).

. Voltage is 4 to I DCV.
The voltage level is okay Go to Step 3

. Voltage is above 8 DCV
Go to Step 4.

. Voltage is below 4 DCV

STEP 3. Reconnect any wires that were prevlously
disconnected Disconnect the 3 pin connecior at the
pressure/temperature module Measure the voltage
between battery negative (B-) and pin 1 oi the wiring
harness connector Also measure resistance between
battery negative (B-) and pin 2 of this connector'

. Voltage is between 11 and 15 DCV and resistance is
below 1 ohm.

Supply to press/temp module okay Go to Step 5

. Voltage is below 11 DCV
Repair wrring between ECNiI and press/temp
mooule.

o Resistance is above 5 ohms
Repair wiring between press/temp module and
battery negative (B-)
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STEP 4. Reconnect any wires that were previously
disconnected. Disconnect the 3 pin connector at the
pressure/temperature module Measure the voliage
between battery negative (B-) and pins 1 and 3 of the
wiring harness connector. Also measure resistance
between battery negative (B-) and pin 2 ol this
connector

. Voltage at pin 1 is below 11 DCV or voltage at pin 3
is below 8 DCV.

Repair wiring between ECIV1 and press/temp
module.

. Resistance is above 5 ohms
Flepair wiring between press/temp module and
battery negative (B-).

. Voltage at pin I is between 1 1 and 15 DCV. Also,
voltage at pin 3 is above 8 DCV. Also, resisiance is
below 1 ohm

Go to Step 5.

STEP 5. Reconnect any wires that were previously
disconnected At the pressure/temperature module,
disconnect the 3 pin harness connector that goes to
the engine oil pressure sensor At the module harness
connector, measure the voltage between pln A (red
power wire) and pin B (yellow ground wire)

. Voltage is less than 4.5 DCV.
Repair wiring between module and pressure
sensor. ll a wiring problem is NOT found, replace
the pressure/temperature module.

. Voltage is greater than 4.5 but less than 6 0 DCV
Replace the engine oil pressure sensor which is
located on the engine.

. Voltage is greater than 6.0 DCV.
Replace the pressure/temperature rnodule lt is
likely that the pressure sensor is also damaged.

Problem C

EC[,4 Display : 03 dlAG, a problem with inputs from
the ECS

Procedure

The engine control switch (ECS) must connect ECN/
terminal 9 or '10 or 1 1 or 12 to battery negative (B-). lf
both I and 11 are connected to negative, auto start
occurs. Any wiring error or loose connection causes an
03 dlAG code. Check ECS and wiring from ECS to
t r r \ i i . ^ ^ ^ i ,
L v , v r  r c P o r l

. Wrring and ECS check okay.
Feplace the ECN.4

NOTE:. The followlng Steps are labeled ETS and/or 
' ' i

ETF. Perform the Steps which apply to the :
corresponding type of system In ihe folow ng I

. Wiring or ECS check bad
Fepair or replace components as necessary

Problem O

ECM Display = 04 dlAG, loss o1 setpoints programmed
into the ECN.4 memory

Procedure

Reprogran the ECV rsee 56r\ ce P'ocedu'e A) ano
turn the ECS to reset.

. 04 dlAG does NOT recur
Problem solved

. 04 dlAG recurs
Replace ECM.

Problem E

ECM Display : 05 dlAG engine shuts down w th no
shutdown command from the ECN/

proced-res, conside. larcFr.]g '-e syste.ns as ETS '-e
systems See Servlce Procedure A on how to ident fy
energrze to run (ETR) or energize to shutdown (ETS)
systems

Procedure

STEP 1 (ETS Or ETF System) Crank the engine by
moving the ECS to ihe I/ANUAL posit on and observe
the action of the governor and fuel rack. Also observe
the position oJ the air shutoff (if so equipped). 11 engine
does NOT crank, troubleshoot starting system
according to Undiagnosed Problem 2

lI an electronic governor is used measure the voltage
supplied to the governor.

. Fuel rack and governor moves in Fuel On direciion,
and air shutoJf lever is n RUN pos tion

The problem is in the engine or fuel system Refer
to engine portion ol the Service N,4anua

. Fuel rack does NOT r]ove o. is NOI possrble to
observe. Governor does NOT move in Fuel On
direction or is NOT possible to observe

Check juel evel. Fi I and pr me fuel system lf level
was low. Go to Step 24 (ETS) or Step 28 (EIR) if
level was low
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. Air shutofJ is in the SHUTOFF posltlon

n.."t ui, shutoif Go to Step 4 if shutoJf does NOT

reset or if it irips on each attempi to start

. An electronic governor ls used and supply voltage ls

. An electronic governor is used and the supply voltage

ls  less than 15 vol ts

Problem is in wlr ng to Ine electronlc governor' Go

to SteP 3

cI trJ 2A rF=TSr FeTro'e ruse 16 ({-se C'elween

i"ri nu;t p tno S) iro'lr oacL o1 FCM P'epare to use

manual shutofi if needed' Crank the englne

ll necessarY

. Engine does NOT siart

ihe shutoff solenoid is stuck or the fuel rack ls --
.tr-"t in tf," SHUTOFF position or solenoid ls.NOT

correct ior the applicaiion Find the source ol tne

proolen and correcr

STEP 28 (EIF). Connect a jumper between iermjnals S

unJ Zg oitl '," ierminal strips on the back of ihe ECN/1 .

""i "i""r.in" 
engine Prepare to use manual shutof{ if

neeoeo

. Engine starts and runs'

ihe fuel control relay (FCR) relay wasNOT

"n"tglt "9 
Ihe 1-el solenoro Cnecn FCB rsee

SeIVlce Procedure b)

necessary

. Voltage is below 15 DCV at all of these polnts

BalLery /o' 'age ts 'ow o' wir' '9 tror batte'y to 
. -

"o"1'6' 
panoi's dP'ecl've CFa'9e oatler ' or repa r

wiring as neeoeo'

. Voltage is above 15 DCV on terminal L o1 ECM only

VoLtage is low at all other PolnIS

Fuse F4 is blown Replace fuse

needed

STEP 4. Check for another diagnostic code lf none is

i i.-pr"v"al i"t""" iuse F7 (beiween terminals T and u)

Jrom back of Eclvl

. Air shutofi continues to trlP

The air shutoi{ is defectlve see the air shutoff

section oJ the Engine Service Manual

o Air shutoff does NOT trip and engine does NOT start

Check diagnostic code and return to Step 1 lt

code 05 dlAG ls stil l displayed
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Problem F

ECN,4 Display:06 dlAG, internal fallure of ECN4 or
unstable voltage supply.

Procedure

Feset and walt 90 seconds. Restart to see if problem
re-occurs. lI it does look for possible sources of
electrical no se such as loose connections in supply to
ECf,4. Install jumper between terminals D and F of the
ECM. Feset and start engine.

.06 dlAG recurs only when engine s running
Loose connection between batiery posit ve (B+) or
battery negative (B-) to ECN/ is stll l l ike y Run
separate supply wires. Replace ECM if this fails to
correct prootem.

r 06 dlAG recurs when engine is NOT running.
Loose connection stil l possible but less lkely.
Replace EC[,4 unless an externa e ectrical noise
source ls identified

.06 dlAG does NOT recur.
Check crank term nation relay (CTB) or Iue control
relay (FCR) contacts or leave jumper (D to F)
connected if battery dra n s NOT a problem.

o 06 dlAG reoccurs when engine is start ng and engine
cranks slowly or NOT at all

Battery voitage is low Charge and/or replace
batteries

Problem G

ECM Display = 07 dlAG, internal ECI\.4 programming
switch does NOT natch progra'n

The 07 dlAG code simply indicates that the setpo nt
value programmed into setpoint 02 does NOT match
the position oI the rotary swltch.

NOTE: After programming, it is possrble for the 07
dlAG code to appear if the system is NOT reset

Procedure

Turn the ECS to the OFF/FESET position Next, turn
the ECS to the RUN position

.07 dlAG code is NOT present
There is no 07 dlAG code failure.

.07 dlAG code is st ll present.
The value of setpoint 02 does NOT match the
rotary swtch position See Service Procedure A

Problem H

ECM Display = 08 dlAG, temperature probe problem

Procedure

lf ambient temperature s near -40oC (-40"F) use
heaters to wa.n -p t-e e-rgi^e betore srart-p lf
temperature s warmer, check connectors between oil
o'essure/te.nperat-re transdJce (se'rso') a-d the
temperature probe before going to Service Procedure
G

Problem I

EC1V Disp ay : 09 dlAG, ECN/ displays h gh oil
pressure when the engine is NOT running and has
coo eo oown

NOTE: Problem (09 dlAG) apples only to the current
pressure/temperature modules (no engine oi line
connects to the module, w res connect the engine oil
pressure sensor to the pressure/temperature modu e)

Procedure

Record the oil pressure the ECN/ is disp aying.
Drsconnect the harness connector of the engine oil
pressure sensor Record the oil pressure the ECN,4 ls
now orsptaytng.

. Both pressures disp ayed are above 965 kPa ( 140
psr).

In the wiring from the pressure/temperature
module to the pressure sensor, check for a short
between the green signal wire (pin C) and the red
power wire (pin A).

. The first displayed pressure is above 480 kPa (70 psi)
but below 760 kPa (1 10 psi). Also, the second
displayed pressure is 0 kPa (0 ps )

In the harness connector, check for an open
ground circuit (pin B, yeilow wire).

. The first d splayed pressure is 965 kPa (140 psl)
Also, the second displayed pressure s 0 kPa (0 ps )

Check the pressure sensor w ring and correct as
needed. lf no wiring problem found rep ace the
engrne o pressure sensor

e Both pressures are above 0 kPa (0 ps ) but below 965
kPa (140 psi)

Replace the pressure/temperature module
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Undiagnosed Problems

Undiagnosed problems are those problems whlch are
indicated by incorrect operation or the fauli LED's on
the Eclvl. Undiagnosed problems are NOT indicated on
the LCD display of the ECt\4. When an undiagnosed
problem occurs, see the Undiagnosed Problems List
and perlorm the corresponding problem procedure

Undiagnosed Problems List

Problem 1 - Engine cranks but does NOT start or shuts
down immediaiely after start ng

Problem 2 - Engine does NOT crank.

Problen 3 Startrng rrotor rerrains engaged or
contjnues to run after engine has started

Problem 4 - Engine shutdown occurs, all six LED fault
indicators on the Eclvl flash

Problem 5'LED lault indicator on the ECN,4 does NOT
reset.

Problem 6 - Engine shutdown occurs, overcrank LED is
t i t .

Problem 7 - Engine shutdown occurs, overspeed LED
is lit.

Problem I'Engine shutdown occurs, low oil pressure
LED is lit.

Problem 9 - Engine shutdown occurs, high coolant
temperature LED is lit.

Problem 10 - Engine shutdown occurs, emergency stop
I F D i s | i

Problem 11 ' Engine shutdown occurs, reverse power
relay LED is lit

Problem 12 No engine shutdown when a fault occurs.

Problem 13 Engine shutdown with no LED'S lit or
diagnostic codes on ECM.

Problem 14 - Flemote annunciator or control panel
alarm module data link conkolled LED'S all {lash at a
rate of once per two seconds (0.5 Hz).

Problem 15 - ACM displays all dashes "---".

Problem 16 'ACM Hz displays "LO" and voltmeter
displays"0"

Problem 1

Engine cranks but does NOT start or shuts down
immediately after starting

Procedure

Look at the ECM Display.

o Overcrank LED'S is  l i t  (s  on) .
Reset control and check cycle crank time and
overcrank t me setpoints.(see Serv ce Procedure
A). Normally both times are 5 seconds or more lf
engine does NOT start ln 5 seconds, troubleshoot
engine/f uel system/governor

o Overcrank LED dld NOT light (iI off). lf the engine
started and then shut down, an 05 dlAG code is
displayed

Go to Diagnosed Problem E, diagnostic code 05,
regardless if 05 dlAG is displayed or not.

. Some other diagnostic code is displayed.
Go to Diagnosed Problem List and do problem
indicated by the diagnostic code

Problem 2

t rh^ in6 . l^ae NlnT . r rn lz

Procedure

STEP 1 Look at EC[,4 Display

. Display is completely blank regardless of the engine
control switch setting.

Go to Step 2.

. All 6 LED fault indicators are on
Go to Undiagnosed Problem 4, all six LED fault
indicators are on

. One or more but NOT al o1 the 6 LED Jault indicators
are flash ng.

There is a shutdown fault. Go to Undiagnosed
ProbLem List and do the corresponding problem.

. A diagnostic code is displayed.
Go to Diagnosed Problem List and do problem
indicated by the diagnostic code.

. No LED lault indicators are lit and no diagnostic code
is displayed

Defect is in the starting circuit. Allow flve minutes
for CB2 in conkol panel to cooi down and
automatically reset. Attempt to start the engine ll
engine does NOT crank go to Step 4.

7C1000 EMCP 40 Testing And Adiusting



I

STEP 2 Turn the engine conkol switch to Stop.
l\,4easure the voltage and check the polarity at terminals
1 and F oI the ECM. With the positive meter lead on
terminal F and the negative meter lead on terminal 1,
the correct voltage is between + 15 and +45 DCV.

. Polarity and voltage are correct
Replace the ECN,4

. Polarity is correct, but voltage level is below +15
DCV,

. Polarity is NOT correct.
Check and correct any improper connectrons
between the battery and the ECI!4. Refer to the DC
Schematic in the Schematics And Wiring Diagrams
section. Go to Step 3

STEP 3. Check the part number on the back of the
relay housing located on the rear o1 the ECM.. The part
number is 9W2126-XX, where XX is a number greater
t h a n  0 1 .

. XX is ihe number 07 or less.
Do NOT try to start the engine Feplace the ECM

. XX is the number 08 or higher.
Try to start the engine lf engine stil l does NOT
crank and the display js not blank, go back to Step
1 .

STEP 4. Look at ihe bailery voltage drsplayed on the
ECM Display.

. Voltage is low (1 to 20 volts)
Charge the battery or repair loose connections
between baitery cable terminal and battery

. Voltage is above 20 volts.
co to Step 5.

STEP 5. Prepare for the engine to crank. lvlomentarily
connect a wire between terminals 1 and S on the
generator mounted terminal strip (TS1).

. Engine cranks.
Go to Step 6.

. Engine does NOT crank
Check to see if term nals 4 and 5 on TS1 are
lumpered together lf so, the magnetic switch (see
Serv ce Procedure E) or the ptnton sotenotd or the
starting motor is defective. Fepair or replace as
requtred
NOTE: Terminals 4 and 5 are NOT jumpered
together when the optional prelube pump is
rnstalled. When oil pressure is 1 psi or greaier
during the cranking cycle, the prelube pump
pressure switch c oses This connects terminal 4
and 5 together. First ensure that the prelube
system operates properly. Then, go to Step 6.
Refer to the Schematics And Wiring Diagrams
section.

STEP 6. Attempt to start engine (ECS in manual) and
measure vo tage between ECN4 terminal 25 and battery
negative (B-), terminal W and battery negative (B_)
battery positive (B+) and battery negative (B-).

. All voltages are below 20 DCV
Battery or wiring to EC[/ is defective Fepair or
replace defective parts

. On y the voltage on terminal 25 is below 20 DCV
Check the starting motor relay (SlVlR) (see Service
Procedure B).

. The voltage on terminals 25 and W are below 20
DCV The battery voitage is above 20 DCV

Replace fuse F8. Also check wiring from terminal
W to battery posit ve (B+).

Problem 3

Starting motor remains engaged or continues to run
after engine has siarted.

Procedure

STEP 1. Turn the engine control swltch to Stop Check
the polarity at terminals 1 and F of the ECM. With the
posrtrve meter lead on terminal F and the negai ve
meter lead on terrninal 1, the correct voltage rs
between +15 and +45 DCV.

. Polarity is correct.
Go to Step 2.

. Polarity is NOT correct.
Check and correct any improper connections
between the battery and the ECt\.4 Fefer to the DC
Schematic in the Schematics And Wirjng Diagrarns
section. Replace the ECtM.

I
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STEP 2. Check for diagnostic codes on the ECIVI
display and go to that respective problem 11 no
diagnostic codes are shown, shut the engine down and
check the voliage between terminals 5 and 2 (5 is
posrtive) on the generator terminal strip (TS1).

. Engine continues to crank and 15 DCV or more is
measured

Go to Step 3.

. Engine no longer cranks.
Check crank terminate setpoint (see Service
Procedure A) lf setpoint is okay, go to Diagnosed
Problem A under 01 dlAG. lf speed sensor signal is
good and shie ded wire is in good condition
replace the ECM.

o Engine continues to crank and there is less than 1
DCV between terminals 5 and 2.

Probiem is in magnetic switch (see Service
Procedure E) or in starting motor or pinion
solenoid. Repair as required.

STEP 3. Drscon.lect wire l\o. 5 on the gene.ator
termina st r ip  TS1.

. Engine no longer cranks and also the voltage
between terminals 5 and 2 on generator terminal strip
is stil l above 15 DCV

Check resistance between terminals W and 25 on
ECN/ lf it is below 5 ohms, go to Service
Procedure B l1 not, check for shorts or incorrect
winng that supplies voltage to terminal 5

. Englne continues to crank.
Problem is in magnetic sw tch (see Service
Procedure E) or in starting motor or pinion
so enold Flepair as required

Problem 4

Engine shutdown occurs, and/or a I six LED jault
indicators on the ECN,4 are on

Procedure

lvlake sure that the control panel lamp test switch (LTS)
s NOT actlvated. D sconnect wares from terminal 8 on
the ECM l.{easure the DC vo tage between battery
positive (B+) and battery negative (B-) on ECN/

. Fault LED's do NOT turn on
Test switch (LTS) or wiring is grounded. Correct
the problem.

r Fault LED's remain ON. Battery vo tage is 15 DCV or
less.

Batiery voliage is low. Charge battery or correct
wiring problem as required

o Fault LED's remain ON. Battery voltage is above 15
DCV,

Replace the ECN,4.

Problem 5

LED fault ind cator on the ECI\,4 does NOT reset.

Procedure

Move the engrne control switctl (ECS) to ihe
OFF/FESET pos tion. lf the LED does NOT go out,
connect a jumper wire betweenlerminal 12 on the
ECM and battery negative (B-) Disconnect jumper
wlre.

o LED resets (goes out) when jumper w re is connected
Problem is n ECS or wiring to the ECS Bepair as
requrred

r LED does NOT reset (sti I l it)
l\lake sure that the fault condition no longer extsts.
(Example: Engine high coolant temperature LED is
llt and engine is cool). lf fault does NOT reset,
replace the ECN,4.

Problem 6

Engine shutdown occurs, overcrank LED is lit

Procedure

Turn ECS to the OFF/BESEI position. lf the overcrank
LED does NOT go out, do Undiagnosed Problem 5. lf
the LED goes out, do Undiagnosed Problem 1

Problem 7

Eng ne shutdown occurs overspeed LED is lit

Procedure

Turn ECS to the OFF/FESET position lf the overspeed
LED does NOT go out, do Und agnosed Problem 5 lf
the LED goes out, check for possible causes of
overspeed. lf no causes are jound, check the
overspeed setpoint and the ring gear teeth setpoint
according to Se.vice Procedure A. Atternpr to start
eng ne by moving the ECS to the MANUAL posit on.
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. Overspeed tED resets and engine starts and runs
Overspeed setpoint is correct

Hold the verify switch on back of the ECM n the
VEFIFY position and increase speed until
sh-tdown occ-rs. lf s-urdown speed is 75% ol
overspeed setoornt, the overspeed functior is
okay Look for governor or system prob ems lf
shutdown speed is incorrect, go to Service
Procedure L. Replace the FC[,4 .t no speed se.]sor
problem is found.

. Overspeed LED resets and engine starts, but
overspeeds agatn.

ll speed goes above overspeed setpoint repair
governor or system problem. ll speed does NOT go
high, go to Service Procedure F. Feplace the ECM if no
speed sensor problem is found

o Overspeed setpoint is below spec fications.
Program the correct setpoint according to Service
Procedure A

Problem 8

Engine shutdown occurs, low oil pressure LED is lit

Problem 8 is separated into two procedures for the
different pressure/temperature modules.

. ProcedJre 8A s used lor the earlier
pressure/temperaiure modules (engine o I line
connects to the module).

r Procedure 88 s used for the current
pressure/temperature modules (no eng ne oi line
connects to the moduie, wires connect the engine oil
pressure sensor to the pressure/temperature module)

Procedure 8A - Earlier l\4odule

STEP 1. Monitor the low oil pressure LED Turn ECS to
the OFF/FESET position

. The LED does NOT go out.
Do Undiagnosed Problem 5

. The LED goes oui
Check ior poss ble causes oJ low oil pressure. f no
causes are found, go to Step 2

STEP 2 Check that the folowlng setpo nts, which are
programmed n the ECN,4, agree wth the spec fied
setpoints: oiL step speed, idle speed o I pressure
shutdown and rated speed oil pressure shutdown (see
Service Procedure A).

. The setpo nts agree.
Go to Step 3

. The setpoints do NOT agree
Feprograrr the ECM lo tne spec Ieo selpoi-ls
See Service Procedure A

STEP 3

NOTE: W thout o I pressure protection the ECI\,4 shuts
down the generator set During troubleshooting or in an
emergency situat on t is possible to operate with no oi
pressure or coolant temperature protection by
reprogramming the EC[,4 (see Serv ce Procedure A)
lnstall oi pressure and coo ant temperature gauges to
give the operator an indicat on of eng ne cond tions
After the problem is fixed, make sure to reprogram the
ECM

Insta lare labeoi  pressure gauge Star t  the engine.  At
idle and'ated soeed. cnech Io see il t.re gauge aro
ECM d splay are the same f the o I pressure is low, do
NOT cont nue Shut the engine down and repair the
prob em n the engine lube system

o Gauge and ECN,4 disp ay are the same.
Go to Step 4.

. Gauge and ECN/ dlsplay are NOI the same
Check the w ring and o I supp y to the
pressure/temperature module lf no probem s
f ^ r rnd  rpn l , ^a  iha  ^ .oaa ro l ta-npera-u.e rooute

qTt rP I  A t  id lo  .n . l  . r ta . l  c^66.1  ^- P , ,  , .  ,  o ' t l p a . e  r n e
'neasured oi o.essLre lo lhe progra'nned sptpo nts

. Pressure is less than the setpoints
The problem is in the engine Fefer to the eng ne
serv ce manual

. Pressure is the same or above the setpoints.
Check the wir ng and oi supply to the
pressure/temperature modu e lf no problem is
found, rep ace the ECM

Procedure 8B - Current Module

STEP '1. l\,4onitor the low oi pressure LED Turn ECS to
the OFF/FESET pos tion

e The LED does NOT go out
Do Undiagnosed Problem 5

o The LED goes out.
a h p . L  l ^ .  n ^ c < i ' , | p . 2  c a .  ^ r  l ^ \ ^ ,  ̂ l ^ r a e c , , ' a  l f  n ^

f ^  n d  ^ ^ , ^  q r a n  ?
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STEP 2. Check that the folowjng setpoints, whlcn are

oroorammed in the ECNiI' agree with the speciJied
setioints: oil step speed, idle speed oil pressure

shutdown and rated speed oil pressure shutdown (see

Service Procedure A). The speciiied setpoints are

ihown in the ldentification seciion (fifth character) and

Service Procedure A

. The setpoints agree.
Go to SteP 3

. The setpor'tls oo \Or ag'ee
Reprogram the ECM to the specif!ed setpoints
See Service Procedure A

) t t r r J

ECM

lnstall a reliable oil pressure gauge Start the engine At

idle and rated speed, check to see if the gauge and

iCw oisptay are the same lf the oil pressure is low' do

NOT continue. Shut the engine down and repair the
problem in the engine lube system

' . Gauge and ECM display are the same'

Go io SteP 4

. Gauge and ECM display are NOT the same

Go to SteP 5.

STEP 4. At idle ald rated soeeo co'npare lhe
measured oil pressure to the programmed setpolnts

. Pressure is less than the setpornts
The problem is in the engine Refer to the englne
servlce manual

. Pressure is the same or above the setpolnts

Replace the ECM

STEP 5. A poor connection or short could cause the

oroblem. Check, repair if necessary' the wirlng and
harness connector f rom the pressure/temperature
module to the engine oil pressure sensor Check ll
problem is stil l Present

o Problem is no longer Present.
The harness was the cause of the problem

. Problem is stil l Present
Replace the oil pressure sensor lf low oil pressure
problem still exists replace the press/temp
mooule.

Problem 9

Engine shutdown occurs, high coolant temperature
LED is llt

Procedure

STEP 1 Turn ECS to ihe OFF/FESET positlon Allow

engine to cool down

. The high coolant temperature LED does NOT go out

after engine is cool
Perlorm Undiagnosed Problem 5

o The high coolant temperature LED goes out

Check lor possible causes for high coolant
temperatule. lf no causes are found go to Step 2

I Sffp Z. Cnecn the coolant lernperature serpor'lt' ' 
proqruta"d rrio rhe tCM isee Se'vice ProcedLlre A)'t,l",i" 

a"r" il is set lor the speci{rc engl'e rrodel See

the ldentif ication sectlon

. The programmed coolant temperature setpoint is

below the proper shutdown setpolnt
Temperature setpoint js NOT correct Reprogram
setpoint. See Service Procedure A

. The programmed coolant ternperature setpoint agrees
with the proper shutdown setpolnt'

Temperature setpoint is correct Go to Step 3

STEP 3. Install an accurate coolant temperature gauge

with the sensing bulb in an area oJ high coolant flow'
as close to temperature probe as poss ble.

ECIV]

Start the engrne and allow coolant temperature to

stabilize. li necessary, apply a load to the generator'

. Temperature displayed by ECM and by gauge agree
and it rs above the temperature setpoint Setpoint ls

co(ect and high coolani temperature LED is st ll l it '

Engine is overheating Troubleshoot cool ng
syslem

I

I
i
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. Temperature displayed by ECM is 5"C (9"F) or higher
than the temperature displayed by the gauge

Check temperature probe (see Service Procedure
G) lf it is good, repeat test Make sure the gauge
is accurate. lf ECM continues to read h gh, replace
the pressure/temperature module

. Temperature displayed by ECM and by gauge agree
and are below the temperature seipoint

Go to Und agnosed Problem 5

. Temperature displayed on the ECN,4 s the word "Hl"
and the temperature on the gauge s below 98"C
(208'F).

Check for shorts in wir ng to the
pressure/temperature module. Also check the
temperature probe (see Serv ce Procedure G).

Problem 10

Engine shuidown occurs, emergency stop LED'S is lit

Procedure

Beset the emergency stop pushbution by rotating the
knob unl.l it pops out Tur'r the FCS to OFF/BESET
posiiion. Disconnect the wire from terminal 14 on the
ECN.4 rl LED renarns on aiter aherlprrrg lo reset

. Emergency stop LED goes out when wire is
drsconnected

Emergency stop sw tch is stuck closed or
grounded or wire is grounded Repair as required

. Emergency stop LED remains on
1\,4ove ECS to reset and back to the NiIANUAL
position lf LED remains on go to Undlagnosed
Problem 5

Problem 1 1

Engine shutdown occurs, optional reverse power re ay
LED is lit

Procedure

Turn the ECS to the OFF/FESET position. lI the reverse
power LED does NOT go out, disconnect wire lrom
terminal  13 on the ECM

o Reverse power LED goes out (resets) after resetting
Problem was reverse power fault Control panel s
okay

. Fleverse power LED goes o-t w1e'r wrre s
disconnected from terminal 13

Reverse power relay does NOT reset. Check wiring
to reverse power relay. ll reqLired. replace ttre
reverse power relay.

. Reverse power LED rema ns 1it.
Go to Undiagnosed Problem 5

Problem 12

No engine shutdown when a fault occurs.

Look at the ECM Display. lf there is a diagnostic code
disp ayed or a fault LED lit and the engine is NOT
shutdown go to Procedure 1A (ETS) or Procedure 1 B
(ETR) or Procedure 1C (3500 engine w th electronic
governo0. ln the fo lowing procedures, consider
latching luel systems as ETS fuel systems lf there s no
dragnosrc code or fau l disp ayed go ro Proceoure 2

Procedure 1A (ETS)

Check the DC voltage relative to battery negat ve (B )
on TS1 terminal 7 n the generator and on terminals 23,
S and R on the ECI\,4. During this procedure, the engine
ls  running wi th a fau l t  LED l t .

. Al voltages are above 20 DCV
The wire lrom terminal 7 in generator to soleno d is
open or fuel shutolf solenoid is defective or NOT
adjusted correctly. Repair as required

. Voltage at terminal 7 n generator s below 20 DCV
The other voltages are above 20 DCV.

The wire from termina 7 in generator to terrninal 23
in the ECM is open. Fepair wire or connectiof.

. Voltage oI termina 23 n ECM and terminal 7 in the
generator is below 20 DCV The other voltages are
above 20 DCV

Check the FCF re ay for stuck open contacts. Go
to Service Procedure B

. All voltages are below 20 DCV except for Term na F
on the EC|\,4

Feplace F-se FO fproblem co.l nL,es check lor
shorted solenoid or grounded wiring. Fepair as
requ red.

. Al voltages are below 20 DCV
Connection from battery positive (B+) to terminal F
s delective Flepair as required.

Procedure 1 B (ETR)

Remove fuse Fo

. Engine shuts down
Fuel contro re ay (FCF) contact is stuck closed
Check res stance between termrnals S and 23 on
ECM lf it s be ow 5 ohms go to Serv ce
Procedure B lf not, ook for wiring errors that might
supply voltage to fuel control solenoid.
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. Engine continues to run
Fuel control solenoid is stuck in the RUN position
Shut engine down manually and troubleshoot
solenoid and linkage.

Procedure 1C (3500 Engine With Electronic
Governor)

Fiemove Fuse 4.

. Engine shuts down.
Run relay (FR) contact is stuck closed. Check
resistance between terminals M and 20 on EC[,4 |f
it is below 5 ohms go to Service Procedure B lf
not, look ior wirlng errors that might supply voltage
to electronic governor

. Engine continues to run
Rack or electric actuator is stuck in Juel ON
position. Shut engine down manually and
troubleshoot governor linkage.

Procedure 2 (No Code Or Fault Displayed)

Record all oi the readings from the ECM display. Shut
engine down and check the setpoint (see Service
Procedure A) of the parameter that is supposed to shut
the engrne down.

NOTE: 11 setpoint 02 is programmed to 2 or 3, the
engine does NOT shut down during an engine oll
pressure or coolant temperature jault See Service
Procedure A.

. Readings lrom the display are within allowed
serpornrs.

There is no problem.

o Readings from the display are NOT within allowed
setpoints.

Replace ECM.

Problem 13

Engine shutdown with no LED'S lit or diagnostic codes
on ECM.

Procedure

Check io make sure ECM terminal 15 is NOT receiving
a signal to shutdown (connect to battery negative, B-)

. Terminal 15 connected io battery negative (B-).
Problem is in wiring, find delect and repair or
replace it.

. TerminaL 15 NOT connected to battery negative (B-).

l[ 10 oiher de{ects a'e tound'eplace rne EC\.4

Problem 14

Remoie annunciator or control panel alarm modu e,
data link contro led LED'S all j lash at a rate oI once per
iwo seconds (0 5 Hz).

Procedure

STEP 1. Momentarily d sconriect the battery or wire l
at TS1 1 that is used to power-the ECM lJ the LED's
stop Jlashing after the battery is reconnected, the
problem is solved lf the LED's stil l flash, check to
make sure serial data link wire 18 has good continuity
f rom ECM terminal 6 to alarm module terminal 2. Also,
ensure that ihere is at least 20K ohms oi resistance
between wire 18 and both battery positive (B+) and
battery negatlve (B-)

. Wire 18 s e ther open or has less than 20K ohms of
resistance to B+ or B-.

Flepair or rep ace defective wire

. Wire 18 has continuity and at least 20K ohms oJ
resistance to both B+ and B-.

Go to Step 2

STEP 2. N,4easure the DC voltage between terminal 7
and terminal 1 on the annunciator (terminal 1 is
posltive).

. Terminal 1 measures +15 DCV or more.
Go to Step 3.

oTerminal 1 measures less than +15 DCV
Check the battery voltage Check the wiring
between the batiery, the ECN,4, and the
annunciator. As needed, recharge or replace the
batteries and repair the wiring. Feler to the DC
Schemaiic in the Schemat cs And Wiring Diagrams
section

STEP 3,

NOTE: The maximum number of modules, alarm or
ClM, connected to the serial data link is three. The
maximum distance between a module and the ECN,4 is
305 m (1000 ft) lf these specilications are NOT met, it
is possible for the a arm module LED's to flash. This
indicates the aLarm module is NOT reading the
information f rom the data link. lf NOT in compliance
with the specifications, reduce the number of modules
and/or shorten the distance.
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l1 there rs more than one annunciator connected to the
ECM, replace the one that has the flashing LED's.
Otherwise, measure the DC voltage between ECM
terminal 6 and B- and also the DC voltage between
annunciator terminal 2 and B-.

. Both voltages are above 8 DCV
Feplace the ECM.

. Both voltages change from 2 to 10 DCV
Replace the annunciator.

. Both voltages are below 2 DCV.
Go to Step 4.

. The two voltages are NOT the same
Wire 18 is faulty. Repair or replace wire 18

STEP 4. Remove connections on terminal 2 of lhe
annunciator. l\ileasure the DC voltage between
annunciator terminal 2 and B-.

. Voltage is above I DCV.
Replace the ECM.

. Voltage is below 2 DCV.
Replace the annunciator.

Problem 15

AC|\,4 displays all dashes "---".

Procedure

Disconnect lhe DC power to the ACM tor a moment by
turning the ECS to the OFF/RESET positron. Starl and
run the engine if the dashes do NOT go away replace
the ACN/.

Problem 16

ACM Hz displays "LO" and voltmeter displays "0"

Procedure

STEP 1 . Make sure the AVS is NOT in the 0 position
Check AC volts connections to ACM termlnals 1 and 2
to make sure the generator AC voltage is present

. Generator AC voltage is measured at terminals 1 and
2.

Go to Step 2

. Generator AC voltage is NOT measured at terminals l
and 2.

Check fuses F11,  F12,  F13 AVS and wir ing lor
defect. Repair or replace any defective part

STEP 2. With the engine started check the DC voltage
connected to ACM terminals 5 and 12 (terminal 12ls
positive). For this Step, the proper DC voltage is above
15 volts.

. DC voltage is below I5 volts
Check batteries and charging system lor cause oI
low batteries.

. DC voltage is above 15 volts.
Replace the AClvl

Service Procedures

Service Procedures List

. Service Procedure A - Programming the ECIVI

. Service Procedure B - Relay Module.

. Service Procedure C - Programming the ACM

o Service Procedure D - Alarm Module (DC Voltage
Alarm Setpoint Adjustment).

. Service Procedure E - l\.4agnetic Switch Test (24V)

. Service Procedure F - Speed Sensor Adjustment.

o Service Procedure G Temperature Sensor
Resistance.

. Service Procedure H - Verify Overspeed Shutdown

. Service Procedure | - Verify High Coolant
Temperature Shutdown.

o Service Procedure J - Verity Low Oil Pressure
Shutdown.

Service Procedure A - Programming
The ECM

Tools Needed

6V6640 Gasket Maker 1

8C4653 Security Seal 1

4C4029 Tnmmer Po," t
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NOTE: For the correct setpoints, always check print

7C1000 that ls included w ih the EMCP

Programmability

ProarammtnQ ComPonents Locatlon
t2J Fotertro;etel {3r Rotary <wnch r4l lVonentaly s!turlch

Setpoint information is siored then used in the control
strategy of the ECM. To program, perform the
following:

1. Turn the ECS to the STOP Positlon

NOTE: Do NOT oPen cover (1) In a numld
environment. Feplace cover (1) as soon as poss ble

2, Remove access cover (1) on the backside ol the
ECN,4. Potentiometer (2) rotary switch (3) and
momentary switch (4) are visib e

3. Note the positlon of rotary swltch (3) Turn rotary
switch (3) to the positjon that corresponds to the
seipoint needing adlustment. The LCD d sp ay now
shows the position of the rotary sw ich and the
related data

4. Press momentary switch (4) The data lntormatlon
corresponding to the position of the potent ometer
flashes.

5. Adjust potent orneter (2) to change the llashing data
as desired. Once the data is correct, press
momentary switch (4) The data information stops
flashing. Feprogramming of the setpolnt is now
complete

6. Feturn the rotary switch to position 0 if the system
has an energize to run fuel soleno d or posit on 1 lt
ihe system has an energize to stop fuel solenoid

7. Turn the ECS to the OFF/RESET position

8. Apply a continuous bead of 6V6640 Gasket lvlaker
to the seal surface of cover (1). lnsta I cover (1)
lnstall an 8C4653 Security Seal on access cover (l )
lo prevent unaulnoliTeo Ianpering

Setpoints

NOTE: For the correct setpoints always check prrnt
7C1000 that ls lnc uded with the EN,4CP.

02 - ETR/ETS And Latching: This setpoint va ue
describes the operating mode (type of fuel solenoid) of
the ECM The 6'h character of the model number
specifles the fue solenoid setpoint Refer to the
!dent fication section

0 or 2 programs the Eclvl to operaie with an energ ze
to run (ETR) fuel soleno d

1 or 3 programs the ECM to operate wlth an energlze
to shutdown (ETS) fuel so enoid or latching fuel
solenoLd

2 or 3 programs the ECV1 to ignore
pressure/temperature module faults: ie high coolant
iemperature, low oil pressure and module malfunctlon
do NOT shut down the engLne

Programmjng Cover Locatlon
l1) Cover.

Smw
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03 - N4etric/English: A setpoint va ue of 0 commands
the ECN,4 to d sp ay engine parameters in Engl sh units
of measurement A setpo nt value of 1 displays metric
units of measurement. The 16Lh character of the model
number soecilies the units setooint Refer to the
ldentification section See the Table that follows for the
units of measurement for each parameter

04 - Ring Gear Teeth: This setpo nt value is the same
as tl-e nurroer o+ teet" on the ri' ']g gear -he 

ralge ol
values are 110 to 260 The 7'h character of the model
number speclies this setpoint Refer to the
ldentificat on section

05 & 06 - Overspeed: The overspeed shutdown
setpoint is programmed with the rotary seLector swltch
in the 05 or 06 posit on Pos tion 05 has a range of 400
to 2890 rpm Pos tion 06 has a range of 2450 to 5000
rpm n increments of 10 rpm. Place the roiary se ector
switch in 05 or 06 position whichever corresponds with
the specified overspeed shutdown setpoint Program
this position to the specified engine speed at wh ch an
overspeed shutdown occurs. The 5rh character of the
model number specifies the overspeed setpoint Befer
to the ldentificat on sectlon

NOTE: After programming the 05 or 06 setpoint, both
setpoints are the same value
Th6 ^ , /a rc^aor l  , c  f r . t ^^ /  <a t  11

Overspeed = 1.18 x rated speed

NOTE: On certain 50 Hz applicaiions the overspeed
setpoint s '.25 x rared speeo. 

-nese 
soecral 50 -z

generator set appl catrons are: 31 14 BSSB and PP;
31 16 BSSB and PP; 3208 BSSB; 3306 BSSB; 3406
BSSB

07 - Crank Termination Speed: Once the engine
speed passes this setpoint, the start ng motor is no
longer energ zed The range is 100 to 1000 rpm n
increments of 10 rpm

The crank termination speed s factory set at 400 rpm.

08 - Oil Step Speed: Once the engrne speed
increases past this setpoint, then the ECM considers
the engine is above ihe ow dle condition n regard to
low oil pressure shutdown and aLarm The range is 400
to 1800 rpm n ncrements of 10 rpm The sLh character
of the model number spec fies the crank termination
setpo nt. Refer to the ldentjfrcat on sect on

lExcepton: For 3412 englnes with 1'13 f lywheel teeth and a
rated speed of 1500 or 1600 rpm, the oiL step speed ls 1360
rpm

09 - Rated Speed Oil Pressure Shutdown: lf the
engine ube pressure drops be ow the setpoint and the
engine speed exceeded the oll step speed for I
seconds, then the ECIV enters a Jow oil pressure
shutdown condition The range is 34 to 420 kPa (5 to
60 psi). A arm signal sent to annunciator module
occurs at 34 kPa (5 psi) above the shutdown The 5rh
character of the mode number specifies the rated
speed orl pressure shutdown setpoint. Fefer to the
ldentitication section

10 - ldle Speed Oil Pressure Shutdown: f ihe engine
lube pressure drops below ih s setpo nt and the engine
has run to 'Tore than 9 seconos a-o I '^  e l -g, -e speed
c ha ^$. -a ^r c cn cnaFd ^- he FCV enter. a ow
oi pressure shutdown cond tion The range s 20 to
336 kPa (3 to 50 ps ) The a arm signa sent to
alnunciator .rodule occ .rs dt 3d . Pd (5 psr) abo'^ the
shutdown The 5,r,character oi the mode number
specif es the d e speed or pressure shutdown setpotnt
Refer to the ldentificat on sectron

PARAMETER METRIC/ENGLISH

Engine Oil  Pressure kPa/psi

Engine Coolant Temp Degrees C/Degrees F

DC Volts Volts/Volts

RPI\4 B PM/RPI\,4

Service Meter Hours/Hours

OIL STEP SPEED

Engine Family Rated
Speed
(rpm)

Setpoinl
(rpm)

3600 1000 755

900
750 555

720 535

3500 1000 -  1300 808
1500 -  1900 1208

3400  w l t h  113

flywheel teeth 1
1000 -  1600

1750 -  1800
1900 2100

3400 with 136

flywheelteeth

1000 -  1200 759

1500 1  134

1800 2100 1359

3300 1400 ,  1800

2004 - 2200 1258

3208 1500 - 2800 '1334

3 1 1 6 1500 - 2800 1334

3 1 1 4 1500 -  2800 1334
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12 - Low Coolant Temperature Alarm: lf the englne

coolant temperatrre is less than thrs setpoint for two

i".onJt tnltn tne ECNI1 sends an ala'm signal to lhe

u"nr""rto|' module. The range is 10 to 30"C (50 to

86'F). Factory set at 21'C (70"F)'

13 - Overcrank Time: Total tirne to start the engine
({rom when first asKeo to start until overcrank ls

r.rJicateo). The range ls 5 to 120 seconds Factorv

setiing is 90 seconds

14 - Cycle Crank: The amount of time the starting

motor cranks Also, the amount oI time the starting

.oior. i".t. during a cycle crank The range is 1 to 60

seconds. Factory setting is 10 seconds

15 - Cooldown: The amount of time the engine is -
allowed to run aJter initiation oi a normal shutdown The

Lnge is 0 to 30 minutes Factory set at 5 minutes'

Service Procedure B - RelaY Module

Relay Housing Location (Typical Example)
(1) Relay housing. (2) Screws

The relav module is the housing that contains the fuses

"nd 
t"rminals 16'27 and is part of the back oJ the

ECM

an air conditioned area.

genily to break seal loose

NOTE: On earlie, reray hous;ngs (1). there are NO

tnreadeo holes as rnentioneo above To open houslng'

inr"r't 
"i ', in 

knife blade between the relay housing and

main nousing. Drive it into the gap by tapping gently to

break seal loose

3. Open the housing and locate the relay or relays.that-' 
nJJ cnu"q"o Fielays are labeled K1 through K7 on

the PC board

Relav Locations (Typical Example)
i i j r<i : i""i J"'lt;i ircn r. {4) (6 - arr shutorr {ASR) (5)Kl --2301

hi." rzSorilof is 
"n(RB) 

(7) K2 ' lault shutdown (ENFR)

i;;K; :;;rt1d;"1"' (sMBr' (s)K3 - crank termination (crR)

4. Flemove the relay clip and pull the relay straight out'

5. Do RelaY Performance Test:

Check continuity with ohmmeter as follows:

A. With NO power on terminals 7 and 8' the
correct resistance beiween terminals 1 and 5 is

1 ohm or less The correct resistance belween

terminals 2 and 6 is 1 ohm or less The correct

coil resistance between terminals 7 and 8 is

140 to 180 ohms
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B. Apply 12 volts DC to terminals 7 and L The
correct resistance between terminals 3 and 5 is
1 ohm or less. The correct resistance between
terminals 4 and 6 is 1 ohm or less. The correct
resistance between any other pairs of terminals
is 100k ohm or more.

6. Replace the relay if it lails this test and put the clip
DacK on

7. Check the connector going trom the main housing
to the relay PC board to assure that it is still inserted
ProPerly.

8. lf replacing the relay does NOT fix problem or if the
relay is NOT defective, replace the entire relay
mooute.

9. Clean and apply 6V1541 Primer to both housings'
sealing surface.

10, Apply a continuous bead oI 6V6640 Sealant to the
main housing sealing surface.

11. Install relay housing (1)on the main housing and
lasten with original washers and screws (2).

12. Reconnect the wires that were removed.
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