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Introduction

This manual covers the concept, operation, trouble-
shooting, and repair of Kohler Fast-Response Il
generators equipped with Dec-3 Microcomputer or
Overspeed Relay controllers.

Service Assistance

Contact your Kohler Generator distributor to obtain
additional information for particular models. See
yellow page listing under Generators-Electric. Order
ES-797 and supply Model, Spec, and Serial numbers
from generator nameplate for complete engine ser-
vice manual and generator set parts list.

Safety Precautions

Read these instructions carefully before operating
the generator. Failure to follow these instructions
and safety precautions could resultin serious bodily
injury and/or damage to the generator or testequip-
ment.

AAWARNING

LETHALEXHAUST GAS! Theengine powering your
generator discharges deadly carbon monoxide as
part of the exhaust gas when operating. Carbon
monoxide is particularly dangerous in thatitis odor-
less and colorless. Keep in mind that it can cause
deathifinhaled foreven ashort period of time. Never
operate the generator set inside a building unless
the exhaust gas is piped safely outside. Never oper-
atein any area where exhaustgas could accumulate
and seep back inside an occupied building. Avoid
breathing exhaust fumes when working on or near
the generator set.

AAWARNING

BACKFIRE! A sudden backfire can cause serious
burns. Keep hands and face away from the carbure-
tor when the air cleaner is removed.

AAWARNING

DANGEROUS FUELS! Use extreme caution when
handling, storing, and using fuels — all fuels are
highly explosive in a vapor state. Store fuel in a well
ventilated area away from spark producing equip-
ment and out of the reach of children. Never add fuel
to the tank while the engine is running to prevent
spilled fuel from igniting on contact with hot parts or
fromignition spark. Keep fuellines and connections
tight and in good condition — don’t replace flexible
fuel lines with rigid lines. Flexible sections are used
to avoid breakage due to vibration. Additional pre-
cautions should be taken when using the following
fuels:

Gasoline — Store gasoline only in approved red
containers clearly marked GASOLINE. Don’t store
gasoline in any occupied building.

Propane (LP) — Adequate ventilation is mandatory.
Propane is heavier than air; install gas detectors low
in room. Inspect detectors often.

Natural Gas — Adequate ventilation is mandatory.
Natural gas rises; install gas detectors high in room.
Inspect detectors often.



AAWARNING

FLASH FIRE! To avoid the possibility of a flash fire,
do not smoke or permit flame or spark to occur near
carburetor, fuel line, fuel filter, fuel pump, or other
potential sources of spilled fuel or fuel vapors.

AAWARNING

HIGH VOLTAGE! Remember that the function of a
generator set is to produce electricity and wherever
electrical energy is present there is the potential
danger of electrocution. Keep everyone, especially
children, away from the set while it is running and
take precautions to prevent unqualified personnel
from tampering with or attempting to operate your
generator set. Have the set and electrical circuits
serviced only by qualified technicians. Wiring should
be inspected frequently — replace leads that are
frayed orin poor condition. Be sure that generator is
properly grounded. Do not operate electrical equip-
ment when standing in water, on wet ground, or
when your hands are wet.

AAWARNING

UNIT STARTS WITHOUT NOTICE! Units with Auto-
matic Transfer Switches start automatically. Poten-
tial injury or electrocution can result. Turn Genera-
tor Main Switch on controller to OFF position and
remove battery cables (remove negative lead first
and reconnectitlast) to disable generator set before
working on any equipment connected to the gener-
ator.

AAWARNING

EXPLOSIVE GASES! The gases generated by a bat-
tery being charged are highly explosive. Do not
smoke or permit flame or spark to occur near a
battery at any time, particularly when it is charging.
Any room containing charging batteries should be
well-ventilated to prevent accumulation of explosive
gases. To avoid sparks do not disturb battery charger
connections while battery is charging and always
turn charger off before connecting or disconnect-
ing. When operating any test equipment from an
auxiliary battery in an enclosed area, auxiliary bat-
tery should be located at least 18 inches above the
floor to minimize the possibility of igniting fuel
vapors.

AAWARNING

EXCESSIVE NOISE! Never operate without ade-
quate muffler or with faulty exhaust system — expo-
sure to excessive noise is not only tiring but can lead
to impairment of hearing.

A WARNING

SHOCK HAZARD! Disconnect set from load by
opening line circuit breaker, or by disconnecting
generator output leads from transfer switch and
heavily taping ends of leads. The GENERATOR
SAFEGUARD BREAKER MUST NOT BE USED IN
PLACE OF LINE CIRCUIT BREAKER! If high volt-
ageistransferredtoload during test, personal injury
and equipment damage may result.

A WARNING

DANGEROUS ACID! Avoid contact with battery
electrolyte. It contains acid which can eat holes in
clothing, burn skin, and cause permanent damage to
eyes. Always wear splash-proof safety goggles when
working around the battery. If battery electrolyte is
splashed in the eyes or on skin, immediately flush
the affected area for 15 minutes with large quantities
of clean water. In the case of eye contact, seek
immediate medical aid. Never add acid to a battery
once the battery has been placed in service. Doing
so may resultin dangerous spattering of electrolyte.

AAWARNING

HOT COOLANT! Engine coolant is pressurized and
hotenough to cause severe burns. If generator setis
equipped with a coolant recovery tank, check cool-
ant level at tank. If necessary to check coolant level
at radiator or surge tank (on city-water or remote
radiator-cooled sets), place a rag over the cap and
turn slowly to release pressure before removing cap.

A WARNING

HIGH VOLTAGE! When testing photo transistor
board, keep all other light sources away. Otherwise,
dangerous ceiling voltage may result.

AWARNING

HIGH VOLTAGE! Do not reverse FR activator leads E
and C. Ceiling voltage will result causing equipment
damage and possible personal injury.



AWARNING

HOT PARTS! Exciter armature will get hot if arma-
ture is shorted. Avoid touching armature.

AAWARNING

HIGH VOLTAGE! Be sure that foil side of photo tran-
sistor board, end of shaft, and threaded holes are
clean and free of metal particles and chips. Danger-
ous HIGH VOLTAGE may result. AC voltmeter must
show proper output before generator may be recon-
nected to load.

AAWARNING

UNIT STARTS WITHOUT NOTICE! Move Generator
Master Switch to OFF and disconnect remote start
leads from terminals 3 and 4 in controller to prevent
remote start-up while working on generator set.
Potential injury or electrocution can result. Discon-
nect battery negative (-) lead from ground on gener-
ator set before working near rotor or attached parts.

A WARNING

DANGER OF ELECTROCUTION! When the gen-
erator is used for standby power, use of an auto-
matic transfer switch is required to prevent inad-
vertent interconnection of standby and other
sources of power. In some states and/or localities it
is illegal to operate a standby generator without an
automatic transfer switch. Failure to install an auto-
matic transfer switch will cause “backfeed” into
utility transmission lines and can cause serious
injury or death.

BAWARNING

HOT PARTS! Generator field will get hot if field is
shorted. Avoid touching generator field; severe
burns may result.

AAWARNING

HIGH VOLTAGE! Use high voltage test only as
directed. High voltage may cause personal injury,
damage equipment, or lead to future failures. Follow
manufacturer’s instructions when operating tester.

AAWARNING

MOVING PARTS! Keep hands, hair, necktie, loose
clothing, and test leads well away from moving parts
as serious injury could result from entanglement.
Never run generator set with guards, covers or
screens removed.

AAWARNING

ELECTRICAL SHOCK! Battery can cause electrical
burns and shocks. Exercise reasonable care when
working near the battery to avoid electrical connec-
tions through tools. Remove wristwatch, rings and
any other jewelry.

AAWARNING

HIGH VOLTAGE! Make sure leads “C” and “E”to FR
activator are connected to the correct terminals.
Reversal of these leads or grounding of “C” (red)
lead will turn the FR activator full on resulting in
ceiling output voltage.

A WARNING

HIGH VOLTAGE! The heat sink of the SCR assem-
bly contains high voltage. Do not touch when testing
SCR assembly or electrical shock will occur.



Section 1.
Fast-Response Il Concepts

General

A Kohler Fast-Response Il setis a rotating-field gen-
erator and a smaller rotating armature generator
turned by a common shaft. The main, rotating field
generator supplies current to load circuits while the
rotating armature (exciter) generator supplies DCto
excite the main generator’s field. See Figure 1-1.

System

The Fast-Response Il excitation system uses a per-
manent magnet exciter with an FR activator (SCR
Bridge) which controls the amount of the DC current
fed to the generator field. This type of system uses a
voltage regulator which signals the FR activator
through an optical coupling. The voltage regulator
monitors engine speed and generator output volt-
agetoturnastationary LED (lightemitting diode) on
or off, according to engine speed and output volt-

age. The LED is mounted on the end bracket oppo-
site a photo transistor which rotates on the shaft.
The photo transistor picks up the signal from the
LED and tells the SCR rotating bridge to turn on or
off, depending upon the need, as dictated by the
voltage regulator. This type generator has a voltage
recovery time several times faster than the conven-
tional wound field brushless generator because it
does not have the inductance of the exciter field to
contend with. It also has better recovery characteris-
tics than the static excited machine becauseitis not
dependent upon the generator output voltage for
excitation power. Possibly the greatest advantage of
this type machine is its inherent ability to support
short circuit current and allow system coordination
for tripping downstream branch circuit breakers.

Fast response |l systems deliver proper exciter cur-
rent to the main field within 0.05 seconds of achange
in load demand.

Figure 1-1. Generator Cutaway
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Fast-Response Il Concepts — cont’d.
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Figure 1-2. Fast Response Il Schematic
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Fast-Response Il Concepts — cont’d.

Short Circuit Performance

When a short circuit occurs in the load circuit(s)
being served, output voltage drops to a low level
until the shortisremoved, and amperage momentar-
ily rises to 600-1000% of the generator’s rated cur-
rent. The FR activator sends full exciter power to the

main field. The generator then sustains up to 300%
of its rated amperage. Sustained high current will
cause properly rated load circuit fuses/breakers to
open or generator safeguard breaker to trip. The
safeguard breaker serves to collapse the generator’s
main field in the event of asustained heavy overload
or short circuit.
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Section 2.
Operation

Prestart Checklist

The following items should be checked before each
start-up of manually controlied generator sets and at
regular intervals on sets equipped with automatic
transfer switches. See your engine operation/main-
tenance manual for specific service procedures.

OIL LEVEL: Should be at or near FULL mark
on dipstick — not over.

FUEL LEVEL.: Make sure there is an adequate
supply; keep tanks full to aliow

F P R PY a t rImap |

operation for extended periods.

BATTERY: Check connections and level of
battery electrolyte.

COOLANT Maintain coolant level at one-half

LEVEL: to one inch below top of radiator

filler neck or to proper level in
recovery tank. If unit is equipped
with a coolantrecovery tank, level
in tank should be between 1/3 full
(cold) and 2/3 full (hot) See
“Safety Precautions”.

NOTE

A coolant solution of 50% ethylene glycol and
50% clean, soft water is recommended to
inhibit rust/corrosion and prevent freezing to
—34°F (-37°C).

CAUTION

Do not turn on block heater before filling cool-
ing system. Run engine until warm and refill
radiator to purge air from the system. Block
heater failure could result if not immersed in
water.

AIR CLEANER: Must be clean and properly in-
stalled to prevent unfiltered air
from entering engine.

DRIVE BELTS: Make visual check of radiator fan,
water pump and battery charging
alternator belt to make sure it is
tight and in good condition.

OPERATING Make sure there are no obstruc-
AREA: tions that could block the flow of
cooling air. Make sure area is
clean. Rags, tools or debris must
not be left on or near the genera-

tor set.
EXHAUST Exhaust outlet must be clear;
SYSTEM: silencer and piping must be tight

and in good condition.

LAMP TEST: Press the lamp test button to verify
(If equipped) all controller lamps are opera-
tional.

Overspeed Relay Controller
Operation

Foridentification of overspeed relay controller com-
ponents and an explanation of their function, referto
Figure 2-1 and the following paragraphs.

1. Frequency Meter — measures frequency (Hz) of
generator output voltage.

2. AC Voltmeter — measures voltage across output
leads indicated by selector switch.

3. AC Ammeter — measures amperage from out-
put leads indicated by selector switch.

4. Selector Switch (Voltmeter-Ammeter) — selects
generator output circuits to be measured. If
switched to a point with three circuitlead labels,
voltage is measured between the lower two
leads and amperage on the upper lead. With
switch in OFF position, AC voltmeter and amme-
ter will not register.

5. Scale Lamps (upper and lower) — indicate vol-
tage and/or ammeter scales to be read.

6. Hourmeter — records generator set total operat-
ing hours for reference in scheduling mainte-
nance.

7. Reset Lamp — lights to indicate that the engine
protection circuit has stopped the engine due to:

® Overcrank — if the engine fails to startin 30to 60
seconds.

¢ No AC Voltage — if no AC voltage is detected for
30 to 60 seconds.

® Low Coolant Level — (if equipped) if the engine
has stopped due to low coolant level in the
radiator.

¢ High Water Temperature — if the engine has
stopped due to high coolant temperature.

* Low Oil Pressure — if the engine loses oil
pressure.

® Overspeed — if the generator governed fre-
guency exceeds specified limits.

2-1



Overspeed Relay Controller Operation — cont’d.
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Figure 2-1. Relay Controller with Overspeed Shutdown

See “Fault Shut-downs” and “Resetting — Fault
Shutdowns” following.

8.

10.

11.

12.

13.

2-2

Fuse — protects DC controller and engine cir-
cuits.

. Reset Switch — allows genset to resume opera-

tion following overcrank, high water tempera-
ture, low coolant level, high oil pressure and no
AC voltage shutdowns. Refer to “Resetting —
Fault Shutdowns.”

Generator Master Switch — dual function of
overspeed reset and selector switch for genera-
tor operation. Refer to “Testing, Starting, Stop-
ping and Resetting” following.

DC Voltmeter — measures voltage of starting
battery(ies)/charging system.

Water Temperature — measures engine coolant
temperature.

Oil Pressure — measures oil pressure.

Testing

To test run the generator set at the controller, move
the Generator Master Switch to the TEST position.

Starting

Move the Generator Master Switch to the AUTO
position to allow start-up by automatic transfer
switch or remote start/stop switch. If the genset is
not connected to an automatic transfer or remote
start/stop switch, move the Generator Master Switch
to the TEST position for local start-up.

Stopping
1. Run the generator set at no load for 5 minutes to
allow engine to cool down.
NOTE

Run the generator at no load for 5 minutes
prior to stopping to insure adequate cool-
ing of the set.

2. Move Generator Master Switch or remote start/stop
switch to the OFF position.



Overspeed Relay Controller Operation — cont’d.

Fauit Shuidowns
The generator set will shut down automatically and

the RESET lamp will light if any of the malfunctions
below occurs.

OVERCRANK: Shutdown occurs if engine does
not start after 30-60 seconds of
cranking.

NO AC If no AC voltage is detected after

VOLTAGE: 30 to 60 seconds of cranking.

OVERSPEED: Shutdown occurs when genera-
tor governed frequency reaches
68-70 Hz on 50 and 60 Hz models.

HIGH ENGINE Shutdown occurs 5 seconds after

TEMPERATURE: fault; shutdown occurs at engine
temperature of approximately
225°F (107°C).

CAUTION

High temperature shutdown will not function if
proper coolant level is not maintained.

LOW OIL
PRESSURE:

Shutdown occurs 5 seconds after
fault; 5.5to0 10.5 psi (38 to 72 kPa)
on diesel models, 11.5to 18.5 psi
(79 to 126 kPa) on gasoline
models.

CAUTION

Low oil pressure shutdown will not function at
low oil level. Check for proper oil level at
engine.

LOW Shutdown occurs 5 seconds after
COOLANT fault.
LEVEL:

(If equipped):

Resetting — Fault Shutdowns

1. Move the Generator Master Switch to the OFF
position. Placing Master Switch in the OFF posi-
tion also resets Overspeed shutdown circuit. If
resetlamp goes out, fault shutdown was dueto an
overspeed condition. If reset lamp stays lit, fault
shutdown was due to an overcrank, high water
temperature, low coolant level or low oil pressure
condition. Push reset switch up to reset fault cir-
cuitry caused by these conditions.

NOTE
The reset switch is a free-floating toggle which
may appear loose or broken. Thisis the switch’s

normal condition and does not require replace-
ment.

2. Disconnect generator set from load with line cir-
cuit breaker or automatic transfer switch.

3. Refer to “Troubleshooting” section following to
determine cause of shutdown.

4. Make the necessary repairs to correct the prob-
lem. Follow “Safety Precautions”.

5. Move Generator Master Switch to necessary
position (AUTO or TEST) for start-up.

6. Close line circuit breaker.

Voltage Adjustment

Use the rheostat mounted on the back of the con-
troller to adjust generator output voltage. Refer to
Figure 2-2.

Figure 2-2. Voltage Adjustment
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Dec-3 Microcomputer Controller
Operation

For identification of Dec-3 Controller components
and an explanation of their function, refer to Figure
2-3 and the paragraphs below.

Lamps

1. System Ready — lamp lights when Generator
Master Switch is in AUTO position and the sys-
tem senses no faults.

2. High Engine Temperature — lamp lights ifengine
has shut down due to high engine coolant
temperature.

3. Low Oil Pressure — lamp lights if set shuts down
due to insufficient oil pressure.

4. Overspeed — lamp lights if set shuts down due
to overspeed condition.

5. Overcrank — cranking stops and overcrank
lamp will light if engine does not start after 45
seconds of continuous cranking or 75 seconds
of cyclic cranking. See “Starting”.

— cranking stops and overcrank lamp will light
after 15 seconds if starter or engine will not
turn (locked rotor).

— overcrank lamp will flash if speed sensor sig-
nal is absent longer than one second.

NOTE

The Dec-3 controller is equipped with an Auto-
matic Restart function. The genset will attempt
to restart if the engine speed drops below 249
rem (13 Hz). Failure to correct the cause of the
decreased engine speed will result in an over-
crank condition.

6. Auxiliary — auxiliary lamp will flash immediately
if controller senses no AC output (except during
first 10 seconds after start-up).

— auxiliary lamp lights and engine stops 5
seconds after high oil temperature or low
coolant level fault (if equipped); inhibited
during first 30 seconds after crank discon-
nect.

— auxiliary lamp will flash if the DC power
supply is connected with Generator Master
Switch in RUN or AUTO position.

22 23 24 1 25

26 21 27 17

28 8

9 20 10 19 11 1213 18 14

Figure 2-3. Dec-3 Microcomputer Controller

2-4




Dec-3 Microcomputer Controller Operation — cont’d.

10.

11.

12.

13.

14.

15.

— auxiliary lamp will flash due to low voltage
reset or hardware reset of controller board
watchdog timer.

— auxiliary lamp lights and engine shuts down
immediately if overvoltage condition arises
(if overvoltage equipped).

— auxiliary lamp lights and engine shuts down if
activated by sensing devices connected to
auxiliary immediate shutdown ports (P1-17
and P1-18).

— auxiliary lamp lights if optional Emergency
Stop Switch is reset with Generator Master
Switch in the AUTO or RUN position.

. Emergency Stop (if equipped) — lamp lights and

engine stops if emergency stop is made.

. NotIn Auto —lamp lights when Generator Mas-

ter Switch is in RUN or OFF/RESET position.

. Pre-High Engine Temperature (if equipped) —

lamp lights if engine coolant temperature ap-
proaches shutdown range.

Pre-Low Oil Pressure (if equipped) — lamp
lights if engine oil pressure approaches shut-
down range.

Low Water Temperature (if equipped) — lamp
lights if optional engine block heater malfunc-
tions and/ortemperature istoo low (below 70°F,
21°C) for 10-second start-up.

Low Fuel (if equipped) — lamp lights if fuel level
in tank approaches empty.

Battery Charger Fault (if Battery Charger
equipped) — lamp lights if battery charger
malfunctions.

Low Battery Volts (if Battery Charger equipped)
— lamp lights if battery or charging voltage
drops below preset level. Lamp will also light if
undervoltage condition occurs due to battery or
charger malfunction when the setis notrunning.

Scale Lamps (upper/lower) — indicate AC volt-
meter and/or ammeter scales to be read.

Switches and Alarms

16.

17.

18.

19.

20.

21.

Selector Switch — selects generator output cir-
cuits to be measured. When switched to a posi-
tion with three circuit lead labels, amperage is
measured on the upper lead and voltage is mea-
sured between the lower two leads. AC ammeter
and voltmeter will not register with switch in the
. OFF position.

Lamp Test — press to test the controller indica-
tor lamps.

Generator Master Switch — dual function of
controller reset and generator operation switch.
Refer to “Testing, Starting, Stopping and Reset-
ting” following.

Alarm Horn — horn sounds if any fault or pre-
alarm condition exists (except Emergency Stop,
Battery Charger Fault or Low Battery Volts). The
Alarm Horn can only be silenced with the Gen-
erator Master Switch in the AUTO position. See
“Resetting” following.

Alarm Silence — disconnects alarm during ser-
vicing (Generator Master Switch must be in the
AUTO position). Alarm Horn switches atall loca-
tions (controller, remote annunciator or A/V
alarm) must be restored to normal position after
fault shutdown is corrected to avoid reactivating
alarm horn. See “Resetting” following.

Voltage Adjustment — used to fine-adjust gen-
erator output voltage.

Meters and Fuses

22.

23.

24,

25,

26.

Hourmeter —records generator set total operat-
ing hours for reference in scheduling mainte-
nance.

Frequency Meter — measures frequency (Hz) of
generator output voltage.

AC Voltmeter — measures voltage across output
leads indicated.

AC Ammeter — measures amperage from out-
put leads indicated by selector switch.

Qil Pressure — measures engine oil pressure.
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Dec-3 Microcomputer Controller Operation — cont’d.

27. Water Temperature — measures engine coolant
temperature.

28. DC Voltmeter — measures voltage of starting
battery(ies).

29. Fuses: Located on controller circuit board adja-
cent to K3 relay.

3-Amp. Remote Annunciator (F1) — protects
remote annunciator circuit, A/V Alarm and Iso-
lated Alarm Kit (if equipped).

3-Amp. Controller (F2) — protects controller
circuit board, speed sensor and lamp circuit
board.

15-Amp. Engine and Accessories (F3) — pro-
tects engine /starting circuitry and accessories.

“Local” Starting

To start the generator set at the controller, move the
Generator Master Switch to the RUN position.

NOTE

The Alarm Horn will sound and the “Not In
Auto” lamp will light whenever the Generator
Master Switch is not in the AUTO position.

NOTE

The Dec-3 controller is equipped with a Tran-
sient Start/Stop function to avoid accidental
cranking of the rotating engine. If the Generator
Master Switch is momentarily placed in the
OFF/RESET position then quickly returned to
RUN, the genset will slow to 249 rpm and
recrank before returning to rated speed.

“AUTO” Starting

To allow start-up by automatic transfer switch or
remote start/stop switch (connected to controller
terminals 3 and 4) move the Generator Master
Switch to the AUTO position.

NOTE

The Dec-3 Microcomputer Controller provides
up to 45 seconds of continuous cranking or 75
seconds of cyclic cranking (crank 15 seconds,
rest 15 seconds, crank 15 seconds, etc.) before
overcrank shutdown.

Cranking mode (cyclic or continuous) selection is
made on the controller circuit board TB terminal
strip (identified in Section 3). For cyclic cranking,
leave circuit board TB 9 open. Continuous cranking
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is achieved by running a jumper between circuit
board terminals TB 2 (ground) and TB 9.

Stopping

1. Disconnect load from generator set and allow it to
run without load for 5 minutes.

NOTE

Run the generator at no load for 5 minutes
prior to stopping to insure adequate cool-
ing of the set.

2. Move Generator Master Switch to the OFF/RESET
position. Engine will stop.

NOTE

Ifengine stopis signaled by aremote switch or
Automatic Transfer Switch, the generator set
will continue running during a 5 minute cool-
down cycle.

Emergency Stopping

Turn Generator Master Switch to the OFF/RESET
position or operate remote Emergency Stop switch
(if equipped) for immediate shutdown. If the Emer-
gency Stop switch is activated, the controller Emer-
gency Stop lamp will light and the unit will shut
down. When the Emergency Stop Switch isreset (by
replacing glass face), the Auxiliary lamp will light.
Move the Generator Master Switch to the OFF/
RESET position to reset generator and resume
operation.

NOTE

If the generator is not equipped with Emer-
gency Stop Kit (K4 relay), a jumper must
extend between controller circuit board ESR
terminals. Remove this jumper if Emergency
Stop Kit is installed.

Fault Shutdowns

The generator set will shut down automatically
under the following fault conditions:

OVERSPEED: Unit shuts down immediately if
governed frequency exceeds 70
Hz.

OVERCRANK:  Shutdown occurs after 45 seconds

of continuous cranking.

Shutdown occurs after 75 seconds
of cyclic cranking (crank 15
seconds, rest 15 seconds, crank
15 seconds, etc. for a total of 75
seconds).
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Shutdown occurs after 15 seconds
if engine or starter will not turn
(locked rotor).

LOW OIL Shutdown occurs 5 seconds after

PRESSURE: fault; 5.5t0 10.5 psi (38-72kPa) on
diesel models; 11.5to 18.5 psi (79-
126 kPa) on gasoline models. *

CAUTION

Low oil pressure shutdown will not function at
low oil level. Check for proper oil level at
engine.

HIGH ENGINE Shutdown occurs 5 seconds after

TEMPERATURE: fault (shutdown occurs at engine
temperature of approximately
225°F, 107°C). *

CAUTION

High temperature shutdown will not function if
proper coolant level is not maintained.

HIGH OIL Shutdown occurs 5 seconds after
TEMPERATURE: fault.*
(if equipped)

LOW COOLANT Shutdown occurs 5 seconds after
LEVEL: fault.”

*NOTE

Low Oil Pressure, High Engine Temperature,
High Oil Temperature and Low Coolant Level
Shutdowns will not function during the first 30
seconds after start-up.

OVERVOLTAGE: Unit will shut down after approx-
(If equipped) imately one second of voltage

15% or more over nominal volt-
age. AUXILIARY lamp will light.

CAUTION

Sensitive equipment may sufferdamage in less
than one second of an overvoltage condition.
On-line equipment requiring faster shutdowns
should have its own overvoltage protection.

Resetting

Use the following procedure to restart the genset
after a fault shutdown.

1.

Move Controller alarm horn switch to the Si-
LENCE position. If equipped, AV/annunciator
alarm horn and lamp are activated. Move AV/
annunciator alarm switch to SILENCE to stop
alarm horn. AV/annunciator lamp stays lit.

. Disconnect generator set from load with line

circuit breaker or automatic transfer switch.

. Correct cause of fault shutdown. See “Safety Pre-

cautions’ section.

. Move Generator Master Switch to OFF/RESET

and then to the RUN position for start-up. If
equipped, AV/annunciator alarm horn sounds
and lamp goes out.

. Verify that cause of shutdown has been corrected.

. Reconnect generator to load via line circuit

breaker or automatic transfer switch.

. Move Generator Master Switch to AUTO position

for start-up by remote transfer switch or remote
start/stop switch. If equipped, move AV/annuncia-
tor alarm switch to NORMAL.

. Move Controller alarm horn switch to the NOR-

MAL position.

NOTE

Controller alarm horn can only be silenced
with Controiler Master Switch in AUTO posi-
tion.
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Section 3.
Controller Troubleshooting

Overspeed Relay Controller

Description

Internal components of the Overspeed Relay Con- controller external features, see Section 2. Opera-
troller are shown in Figure 3-1. For a description of tion, “Overspeed Relay Controller.”

~N
o0

11 10 9

-

Ground Terminal
Terminal Strip for AC Voltage Sensing
and Meters
DC Engine Harness Connector
. Voltage Adjusting Rheostat Connector
. Relay Circuit Board
. Meter Scale Lamp Selection Jumper
. Resistor (R2) for Reset Switch (1TS)
Time Limit
. Connectors (P3 and P4) not used
9. Connector (P5) DC to Engine
through P1/J1
10. Terminal Strip (see wiring diagram
for connections)
11. Diode (RE1), Reverse Battery
Polarity Connection
12. CC Relay, DC Crank Disconnect
13. CR Relay, Contro! Relay
14. 1CR Relay, 120 Volt AC Crank Disconnect
15. SDR Relay, Overspeed Shutdown
13 16 15 14 12 16. Connector (P6), DC to Controller Panel

NGO AW N

[+

Figure 3-1. Overspeed Relay Controller Components
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Overspeed Relay Controller — cont'd.

Overspeed Relay Controller

Sequence of Operation (With or Without
Meters)

The controller is the controlling point for generator
set operation. The following sequence of operation
should serve as a good starting point in fault detec-
tion. Refer to Figures 3-1 (Relay Controller Parts)
and 3-2 (Relay Sequence of Operation) when trouble-

P R

snoolung.

Cranking

® Move Master Switch to TEST position (or AUTO
position if connected to transfer switch for auto-
matic start-up).

® CR relay energizes. CR contacts close, energiz-
ing the K1 (starter solenoid) relay and the fuel
solenoid or ignition coil (FS).

e Current will flow through the ITS switch and
normally closed 1CR contacts. The optional en-
gine gauges, voltage regulator, hour meter, and
battery charging alternator are energized.

o K1 relay contacts close, energizing the starter
motor. Starter motor cranks the engine.

Cranking Disconnect

® As engine starts and generator voltage builds up,
the 1CR relay will energize.

® The 1CR relay contacts open, deenergizing the
K1 relay.

e CC contacts open, disconnecting the K1 relay.

e K1 relay contacts will open, disconnecting the
starter motor (SM).

¢ The 1CR contacts will open, deenergizing the
1TS and preventing overcrank shutdown.

e CC relay is energized by battery charging alter-
nator.

® Cranking stops.

Running

The 1CR, CR, and CC relays are energized.

3-2

Stopping
* Move Master Switch to OFF paosition.

® CR relay deenergized. CR relay contacts open,
shutting off the fuel solenoid (FS).

e CC and 1CR relays deenergize.

Fault Shutdowns

If safequard breaker opens, battery voltage is
shut off to the voltage regulator resulting in aloss
of generator AC output.

¢ 1CRrelay deenergized. 1CRrelay contacts close.
1TS switch will time out in approximately 30-60
seconds, the 1TS will trip causing the CR relay to
deenergize. Reset lamp will light.

¢ CRrelay contacts open, shutting off fuel solenoid
or ignition coil (FS). Engine stops.

Low Oil Pressure
e Low oil pressure causes LOP contacts to close.

e 1TS switch will time out causing the CR relay to
deenergize.

e CRrelay contacts open shutting off fuel solenoid
or ignition coil (FS).

® Reset lamp lights.

High Engine Temperature (Coolant)

e Highenginetemperature causes HET contacts to
close.

e 1TS switch will time out causing the CR relay to
deenergize. Reset lamp will light.

¢ CRrelay contacts open shutting off fuel solenoid
or ignition coil (FS).

Low Coolant Level (If Equipped)

® | ow coolant level causes coolant level switch to
close.

e 178 switch will time out causing the CR relay to
deenergize. Reset lamp will light.

¢ CRrelay contacts open shutting off fuel solenoid
or ignition coil (FS).
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~ B
vvercrank

After 30-60 seconds of cranking, the 1CR relay
will not energize. Current will still be flowing
through 1TS switch. 1TS will time out causing the
CR relay to deenergize. Reset lamp will light.

e CRrelay contacts open shutting off the SS relay,
fuel solenoid, or ignition coil (FS).

Overspeed

The SDR relay monitors generator output. If gov-

d -
erned frequency exceeds 70 Hz, SDR relay is ener-

gized and normally closed SDR contacts open. CR

Fault Shutdowns

relay is deenergized. CR relay contacts open shut-
ting off fuel solenoid or ignition coil.

Fuse

One 15-Amp. fuse located in the controller protects
against damage in the event of a wiring short circuit
or circuit overload. If the fuse “blows” the generator
set will stop. Unit will not crank with a blown fuse. If
set has stopped due to causes otherthan lack of fuel

£ {+ alhiitA Ihanl +h
or fault shutdown, check the fuse. If blown, replace

the fuse and attempt to restart generator set. If the

+ 1
set will not start, or if the fuse blo

and correct the cause.

If the generator set stops running due to a fault shutdown, refer to the chart below to identify the cause.
Consult the engine service manual for detailed information on correcting engine related faults. To restart the
set after a fault shutdown, see Section 2 (Relay Controller Operation — Resetting).

Fault

Cause

Overcrank

Overspeed

No AC Voltage

High Engine Temperature

Low Qil Pressure

Low Coolant Level (if equipped)
Auxiliary Lamp Lit

High Oil Temperature (if equipped)
Auxiliary Lamp Lit

Shutdown occurs if engine does not start after
30-60 seconds of cranking.

Shutdown occurs when generator governed
frequency reaches 68-70 Hz on 50 and 60 Hz
models.

if no AC voltage is detected after 30-60 seconds
of cranking.

Shutdown occurs 5 seconds after fault.
Shutdown occurs at engine temperature of
approximately 225°F (107°C).

CAUTION

High temperature shutdown will not function
if proper coolant level is not maintained.

Shutdown occurs 5 seconds after fault — 5.5 to
10.5 psi (38 to 72 kPa) on diesel models, 11.5
to 18.5 psi (79 to 126 kPa) on gasoline models.

CAUTION

Low oil pressure shutdown will not function
at low oil level. Check for proper oil level
at engine.

Shutdown occurs 5 seconds after fault.

Shutdown occurs 5 seconds after fault.
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Overspeed Relay Controller — cont’d.

Relay Descriptions

A description and schematic of each relay is given
below. Consult the wiring diagram and the “Trou-
bleshooting” section for additional information.

1. CR (Control Relay)

Energizes voltage regulator (Generator)
Initiates cranking

Energizes ignition circuit {gas-gasoline)

. Energizes fuel solenoid (diesel)

Energizes 1TS circuit

Energizes hourmeter

Energizes panel lamps

Energizes anti-diesel solenoid (Gasoline Only)
Energizes water valve (city-water cooled only)
Energizes choke (Gasoline Only)

Energizes gas valve (gas) or fuel pump (gaso-

line)
1 2 3
) '\ | S
7 8 9

A B
YT
2. K1 (Starter Solenoid)
— Energizes starter
Cc
o——1 T ____o
O__-
S -
B} |
L

3-4

3. CC (Cranking Cutout)

— Deenergizes K1 relay

1 2 3
o B e
Z 2 2

A

ey YY)

4. 1CR (Control Relay)

— Deenergizes K1 relay

— Initiates overcrank shutdown

— Provides path for fault shutdowns

1 2 3
=V R 7oV R 02
L g =

A Y B

5. SDR (Overspeed relay)
— Deenergizes CR relay

— Energizes reset lamp

1 2 3
| ) | &y
7 8 9
[ L 3

S o
 s— |  m—
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Troubleshooting

Figure
Corrective Action Ref.
Problem Possible Cause (Refer to Figure 3-2) Letter
Unit will not crank Reversed or poor battery Units require a negative ground (A)
(Controller switch in | connections connection. Battery cable con-
TEST position) nections must be clean and tight.
Weak or dead battery Minimum voltage at battery must (A)
be 10 Volts with controller switch
in TEST position.
Controller fuse blown (15 Amp.) See “Fuse”, Section 2. (B)
Shutdown due to fault protection Press appropriate rest switch. (C)
(open 1TS contacts) Low engine oil pressure, high
water temperature, low coolant
level, engine overcranking engine
overspeed or no AC generator
output will cause 1TS to trip.
Will not crank (No Open SDR or 1TS contacts in Check for battery voltage to lead (D)
voltage to CR coil) series with Off/Auto/Test switch 44 on master switch. SDR relay
must make good contact in
socket.
Open foil pattern on relay circuit Visually inspect; make continuity (G)
board. Open RE1 diode on relay check; check diode with
circuit board ohmmeter.
Poor pin connection in P6 Visually inspect pin 8, 1, 2and 13. | (E)
connector. Make continuity check.
Faulty CR relay 12-volt coil resistance is (H)
approximately 125 ohms. Mea-
sure between terminals A and B.
Normally closed contacts
(continuity) are 1-7, 2-8, 3-9.
Will not crank (CR Low battery. Battery cables or Voltage at battery terminals must (A)
relay energizes) connections in poor condition. be at least 10 volts, recharge if
necessary. Clean and tighten
battery cable connections.
No voltage at K1 — solenoid coil Open CR, 1CR, or CC contactsin | (I)
series with SS solenoid. Open in (J)
P5 connector (pin 4) Open in P1 (K}
connector (pin 16).
Faulty starter motor. Repair or replace. (M)
Faulty K1 relay/open coil. Check continuity of coil out of (n
circuit.
Will not crank (CR No voltage at starter motor. High resistance or faulty K1 (L)
relay and SS contacts.
solenoid energizes) Loose or corroded starter lead Clean and tighten. (A)
connections. (M)
Faulty starter motor. Repair or replace. (M) J
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Troubleshooting (Continued)

- Problem

Possible Cause

Corrective Action
(Refer to Figure 3-2)

Figure
Ref.
Letter

Unit cranks but will
not start

No fuel.

Ignition system.

Open in wiring harness.

Check for fuel at pump or car-
buretor. Check for clogged fuel
filter. Check engine fuel system.

Check for battery voltage at
ignition coil. Check ignition
points. Check engine ignition
system.

While cranking, check for battery
voltage (terminal 70) at ignition
coil {(gas/gasoline) or fuel
solenoid (diesel). P1 connector,
pin 9 must conduct battery (+)
voltage to connector P5, pin 5. P1
connector,pin 9 must conduct
battery voitage to fuel solenoid
or ignition coil.

Unit runs for 30-60
seconds then shuts
down

No AC output available to 1CR
relay coil. Safeguard breaker
(if equipped) must be ciosed.

No or low engine oil pressure.

High engine coolant temperature.

Check for 120 volts AC to con-
troller terminal strip VO and V8,
See generator troubleshooting
(No Output). If 1CR relay does
not energize, normally closed
contact of relay will energize
1TS thermal switch and shut
down unit.

Engine oil pressure must be
available to open L.O.P. switch
(closed switch contacts will
energize 1TS and shut down
unit). Correct engine oil pres-
sure problem.

Excessive coolant temperature
will activate HW.T. switch. Check
coolant level. Check ignition
timing. Check for cooling restric-
tions and radiator cooling air.

Unit starts and shuts
down immediately

Overspeed.

Governed frequency exceeding
70 Hz will energize SDR relay and
shutdown unit. Overspeed shut-
down may be caused by governor
malfunction/misadjustment or
rapid loss of load.
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Figure 3-2a. Relay Controller Sequence of Operation
(Generators w/Standard One-Piece FR Activator)
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Dec-3 Microcomputer Controller
Description

For external features, see Section 2—"“Operation nections. Figures 3-6a, 3-6b, 3-6¢, and 3-6d are
Dec-3 Microcomputer Controller,” Figures 3-3 to 3-5 logic schematics showing input/output circuits for
show locations of controller components and con- reference in troubleshooting.

2 6 1

Controller DC Ground Terminal (N)
Control Panel Harness Connector (P4)
Voltage Adjustment Rheostat Connector
Lamp Selection Jumper

CT/Meter Scale Terminal Block (TB2)
Lamp Circuit Board

Alarm Horn

AC Fuse Terminal Block (TB3)
Controller Main Circuit Board
Accessory Wire Guide Loops

CWONOUAWONA

—h

Figure 3-3. Dec-3 Microcomputer Controller
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Dec-3 Microcomputer Controller — cont’d.

6

9 8 10

12

ONOMBRWON

11 13

. TB Terminal Strip
. Fuse — 15 Amp. (F3) Engine and Accessories

Fuse — 3 Amp. (F2) Controller
Fuse — 3 Amp. (F1) Remote Annunciator

. K4 Relay (Optional Emergency Stop Relay — Not Shown)
. K Relay (Control Relay)

. K2 Relay (Control Relay)

. D4 Diode — See “Troubleshooting” Section

. D5 Diode — See “Troubleshooting” Section

. D7 Diode — See “Troubleshooting” Section

. P1 Connector (DC Harness Connector)

. P2 Connector (AC Harness Connector)

. P3 Connector (Control Panel Harness Connector)
. Microcomputer Chip (U6)

. Timing Crystal (Y1)

3-10

Figure 3-4.

Dec-3 Microcomputer Controller Circuit Board Components
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Cl
1

NogswN

8.

9.
10.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,

RCUIT BOARD TERMINAL IDENTIFICATION (TB)

. 1 — Ground — Emergency Stop Relay (K4)

. 1A — Emergency Stop Relay (K4) Coil, Negative
ESR — Emergency Stop Relay (K4), Common Contact
ESR — Emergency Stop Relay (K4), N/O

. 42A — Battery Voltage (Fuse #1 Protected)

. 2 — Ground

9 — Crank Mode (open — cyclic crank;

ground — continuous crank)

48 — Emergency Stop Indicator

3 — Remote Start Ground

4 — Remote Start (Active Low *)

26 — Auxiliary Indicator

12 — Overcrank Indicator

39 — Overspeed Indicator

38 — Low Oil Pressure Indicator

36 — High Engine Temperature Indicator

60 — System Ready Indicator

80 — Not In Auto Indicator

40 — Prealarm High Engine Temperature Indicator
41 — Prealarm Low Oil Pressure Indicator

32 — Common Fault Line

63 — Low Fuel (Active Low *)

61 — Battery Charger Fault (Active Low *)

62 — Low Battery Volts (Active Low *)

35 — Low Water Temperature

P1 CONNECTOR PINS

17.
18.
19.
20.
21.
22.
23.
24,

COXNIUDWN

. Output to K1 Relay (Crank Relay), Wire 71
. Ground for Speed Sensor, Wire 2
. Output to Safeguard Breaker Terminal, Wire 70
. Alternator Flash
. Ground (-), Wire N
Speed Sensor Shield Ground, Wire S2
. Output to Fuel Solenoid (FS), Wire 70
. Battery Positive to Speed Sensor, Wire 24
. Input from Speed Sensor, Wire 16
. Output from Battery-Charging Alternator
(if equipped), Wire 12
. Not Used
. Input from Battery Positive (P)
. Input from High Oil Temperature Switch, Wire 31
. Input from Water Level Switch, Wire 31
. Input from Auxiliary Delay Shutdown, Wire 31
. Input from Pre-High Engine Temperature Switch,
Wire 40A
Input from Auxiliary Immediate Shutdown, Wire 30
Input from Auxiliary Immediate Shutdown, Wire 30
Not Used .
Not Used
Input from High Engine Temperature Switch, Wire 34
Input from Low Oil Pressure Switch, Wire 13
Input from Pre Low Oil Pressure Switch, Wire 41A
Input from Low Water Temperature Switch, Wire 35A

P2 CONNECTOR PINS

1.
2.

* Active Low Circuits —Test by grounding designated terminal.

Output to Oil Pressure Sender, Wire 70
Input from Overvoltage Board, Wire 30

3.

4.
5.

6.

Input for AC Crank Disconnect and Instrumentation,
Wire V7F

Not Used

Input for AC Crank Disconnect and Instrumentation,
Wire VO

Engine Ground, Wire 2

P3 CONNECTOR PINS

OO0 bHhWN

(=2 - - BN}

1

1.
12.
13.
14,
15.
16.
17.

18.

19.

20.

. Output to Emergency Stop Lamp, Wire 48
. Output to Auxiliary Indicator, Wire 26

. Output to Overcrank Indicator, Wire 12

. Output to Overspeed Indicator, Wire 39
. Output to Low Oil Pressure Indicator, Wire 38
. Output to High Engine Temperature Indicator,

Wire 36

. Output to System Ready Indicator, Wire 60

. Voltage (+) to Front Panel, Wire 24

. Output to Not In Auto Indicator, Wire 80
. Output to Pre High Engine Temperature

Indicator, Wire 40

Output to Pre Low Oil Pressure Indicator, Wire 41
Output to Low Water Temperature Indicator, Wire 35
Output to Low Battery Volts Indicator, Wire 62
Output to Battery Charger Fault Indicator, Wire 61
Output to Low Fuel Indicator, Wire 63

Output to Common Alarm, Wire 32

Input from Generator Master Switch, RUN
position, Wire 47

Input from Generator Master Switch, OFF/RESET
position, Wire 43

Input from Generator Master Switch, AUTO
position, Wire 46

Ground (-), Front Panel, Wire 2

P4 CONNECTOR PINS

OGO HhWN =

o oo~

1

1.
12.

13.
14.
15.
16.
17.

18.

19.

20

. Input to Emergency Stop Lamp, Wire 48

. Input to Auxiliary Indicator, Wire 26

. Input to Overcrank Indicator, Wire 12**

. Input to Overspeed Indicator, Wire 39**

. Input to Low Oil Pressure Indicator, Wire 38**

. Input to High Engine Temperature Indicator, Wire

36**

. Input to System Ready Indicator, Wire 60
. Voltage (+) to Front Panel, Wire 24
. Input to Not In Auto Indicator, Wire 80

. Input to Pre-High Engine Temperature Indicator,
Wire 40**

Input to Pre-Low Oil Pressure Indicator, Wire 41**
Input to Low Water Temperature Indicator, Wire
35it

Input to Low Battery Voltage Indicator, Wire 62
Input to Battery Charger Fault Indicator, Wire 61
Input to Low Fuel Indicator, Wire 63**

Input to Common Alarm, Wire 32**

Output from Generator Master Switch, RUN Posi-
tion, Wire 47

Output from Generator Master Switch, OFF/
RESET Position, Wire 43

Output from Generator Master Switch, AUTO Posi-
tion, Wire 46

. Ground (-), Front Panel

** Common alarm triggered by High Engine Temperature, High Engine Temperature Prealarm, Low
Oil Pressure, Low Oil Pressure Prealarm, Low Water Temperature, Overcrank, Overspeed, Low

Fuel, and Auxiliary Faults.
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| <TB-35 LOW WATER TEMPERATURE (35A)
L —p3-12

TB62 "\ W BATTERY VOLTS (62

P3-13 (62)

-.‘.-_@'_— P1-1  Crank (71) TB-61
| —— P1-2 (-) Speed Sensor (2) ] ' ’ BATTERY CHARGER FAULT (61)
-—0 P2-1 Oil Pressure (70) P3-14
O— P1-3 Safeguard Breaker (70) TB-63
P2-2 Overvoltage (30) +12VDC o
P1-4 Alternator Flash vervoltage (30) [ 'P3-15] LOW FUEL (63)
P2-3 AC Input (V7)
L P1-5 Starter Motor Ground (N) TB-32
= P2-5 AC Input (VO
Sl — — = = —— P16 Speed Sensor (52) put (VO) p3.qg COMMON ALARM (32)
P2-6 Engine Ground (2
IGN. { P1-7 Fuel Solenoid (70) 9 @ ——<TB-40
1
)'{ i e P1-8 (V+) Speed Sensor (24) ——P3-10 } PREALARM HIGH ENGINE TEMPERATURE (40)
= , I.||_f7——— P1-9 Speed Sensor (16) ——P1-16
1
= —+ P1-10 Battery Charging Alt. (12) P2
/ + - 1 1 Emergency Stop Relay Ground = Optional Emergency Stop Switch
TOBATT.(+} P1-12 (+) Battery (P) % p
SPEED SENSOR DIODE AND I
CAPACITOR ON LATER MODELS _F@_ P1-13 High Oil Temp. (31) O e@ 2 1A Emergency Stop Relay
ONLY. L
- r@__ P1-14 Low Coolant Level (31) 3 ESR—}; Emergency Stop Relay Bypass
= O— P1-15 Aux. Delay Shutdown (31) @ @ 4 ESR- Remove when optional Emergency Stop Relay is used
= 1 2 s . . "
P1-16 Prealarm—High Engine Temp. (40A) 5 42A Decision Monitor—Battery Positive
- | P1-17 Aux. Immediate Shutdown (30) 6 2 Decision Monitor—Ground
000 pq ; 7 9 Crank Mode Select (Open—Cyclic; Ground—Continuous) — — — —
L P1-18 Aux. Immediate Shutdown (30) BEEES “ - o PN g
.E—@i P1-21 High Engine Temp. (34) FRe® 8 mergency Stop Lamp _‘__Q_’_> 70 BATT. (+)
- 2 L \J \l
arara\ P1-22 Low Oil Pressure (13) ©00® 9 Remote Start Ground ==
= 9@ P1 1 4 Remote Start**
_,_——@-——— P1-23 Prealarm—Low Oil Pressure (41A) FO®E 0 emote Start”™” — 0O
- _‘-_—@— P1-24 Low Water Temp. (35A) STTE 1 26 |  Auxiliary Indicator Output*
= TB 12 12 Overcrank Indicator Output*
13 39 Overspeed Indicator Output*
System Read Low Oil Overcrank 14 38 Low Oil Pressure Indicator Output* Activated by
Y Y Pressure P3-1 Emergency Stop Lamp (48) . . ) P . High Engine Temperature
. . - P3-2 Auxiliary (26) Controller Board 15 36 High Engine Temp. Indicator Output High Engine Temperatur
High Engine Auxiliary P3-3 Overcrank (12) _ ) 9 p e
Temperature Overspeed P3-4 Overspeed (39) 7‘ ;: 16 60 System Ready Indicator Output* Prealca;rn;
P3- 2] L il Pressure
\ [ / Emergency Stop  p3-5 Low Oil Pressure (38) 5 e 17 80 |  NotlIn Auto Indicator Output* Low Oil Prossure Prealarm
P3-6 High Engine Temp. (36 =1
/ P37 Syster Ready (60) (26) 31 38 18 40 Prealarm—High Engine Temp. Indicator Output* Low Water Temperature
16 vercran
¢ é&é ‘ P3-8 V+ Front Panel (24) s 19 41 Prealarm—Low Oil Pressure Indicator Output* Overspeed
o e e e e e - [s] 80 . . Low Fuel
20 32 Common Fault Indicator Output
P3-9 Not In Auto (80) =4y P3 P Auxiliary Fault Conditions
P4 P3-10 Prealarm—High Engine Temp. (40) Q 35 21 63 Low Fuel** SWITOH LOGATED IN FUEL TANK
Connector  p3-11 Prealarm—Low Oil Pressure (41) 13] 62 . L
(Pins 1-20)  P3-12 Low Water Temp. (35) :; :; 22 61 Battery Charger Fault —| -
P3-13 Low Battery Volts (62) L) 32 23 62 Low Battery Volts** —} al =
i
20 o o - - - - - - - - - - - - - - 'ia 43 . e
P3-14 Battery Charger Fault (61) % poe 24 35 Low Water Temperature Indicator Output
Low Batt P3-15 Low Fuel (63) 29 2
Vorrs e P3-16 Common Alarm (32)
ofts P3-17 “RUN” Command (47) * Indicator Outputs provide ground potential for indicator circuit.
P3-18 “OFF/RESET” Command (43) Outputs limited to 100 milliamps at 12 Volts DC current.
) . P3-19 “AUTO” Command (46)
Pre High Engine  Low Water Battery Charger P3-20 Front Panel Ground (-) (2) ** Active Low Circuits —Test by grounding designated terminal.
Temperature Temperature Fault

*** Used only with Emergency Stop Relay

Figure 3-5. Dec-3 Microcomputer Controller Connections
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Figure 3-6a. Logic Schematic, Dec-3 Microcomputer Controller (1-Phase/3-Phase)
(Generators w/Standard, One-Piece FR Activator)
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Figure 3-6b. Logic Schematic, Dec-3 Microcomputer Controller (1-Phase/3-Phase)

(Generators w/Split FR Activator)
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Dec-3 Microcomputer Controller — cont’d.
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Figure 3-6¢c. Logic Schematic, Dec-3 Microcomputer Controller (3-Phase and 600 Volt)
(Generators w/Standard One-Piece FR Activator)




=)
~
0
w0
>
<
| S i I ettt
1 ‘SONILVY Y3H10 ._-_<.¢Ou 1
H ‘310N |} A0, L10A 009 “ZOM MXSLZ % 0SZ
1 1 '00Z ‘084 ‘0SL ‘STL ‘004 ‘08 ¥O4
! zo:xw‘ouo uww ATINO ‘AO0S i 2o
| [
] ¥0Lvis v § @134 NIVA 1 22288
! i AINO "AC09
L Pl @133 NIVA
lllllllll ] | S
HOLVNNILTY ONONYHO A¥3livE - A~ | 1 “ ~rrr
ey - v | b
¥UIUOA - A | | "
MILSAS NOUNDI - SI | g 8A OA LA 1 | (149} (N
(NOND ZL¥MH - ZH | b
MIROASNVHL INIMMND - 10 ( _ __ ___ B “
NYNSSRI W0 - dO |
3UNLVH3ANGL 3NION3 HOH MV IVIRId —13Hd |
JUNLYHIANIL NIONI HOH — L3H ! Ll PO s P Sy P
3UNSS3Ad A0 MO MIYIV3IUD —~dOd “ "= YE= "=
3HNSS34d W0 MO — dO \ w uf wf T fx
UINVING GUYNI3AYS — 94 ! —
HOLMS T3AT] MILVM — STH '
RNLVHIANIL T0 HOH — LOH I oA @A ZA OA
JUNLVH3INIL H3ILYM MO — LM !
FUNLYYISGL HALYM - LM b
S1T0A A¥3LIVE - A8 ASSY MNIS 1V3H
_ H3LINMNOH — ¥H Q¥YOE HOLSISNVYL
@ON310S N4~ S4 § -0L0Hd ONILY10¥ omo«%m
HOLIMS M3L¥VIS — 1N JAUNLYNIY
AYVNOILY
HOLON MILWVIS — NS ¥3LIX d0LVNLOY 1
2078 IVANWY3L H3XV3HE QHVNO3AYS — $AL
MO078 TYNW3L — 3SNJ OV — g8l ‘SNOLJ3NNOD A
X078 TVANNNNIL — 3TVOS ¥ILW/10 — Zal _HO1VHIN39 335
Q1S IYNIYIL GNYOS ¥ITIONINOD — LEL HOLVAS aval ot -
Q7314 NIV * %
WY IV zaL YN ANVl zaL f\c/\o(\o/t -
«a ‘SNYML INRRND ol Ve
Tvas Fvos Wi T A AAAAAN
NEHL SNeNL oML B ONINdNOO—0LOHd
£10 . 3] oA €
210 o c1n o sA OALA
9
S
B ol ol l@ ) ¥OSN3S 033dS
9 6A 30V170A
6 01 01 ] oA
: . | ] ]
% - L | [
a™ chehe9c9BS e b | fL________________________ 1
= ; AAAALA )
-4 $- I "
L [ o e S S e e S e
o " \ 1T 1 | |
o / sred it 1aRl
3AM HOH M ¥ Hd £ A0SE/0ZT—ZHOS 1 = d + +
IAM HOH M ¥ Hd €—'ADRY/LLZ-2HO9 170A 009 vor ver Jvst T h 4 | |
WIvIs ovh1 & HO1vis v 8 ¢81|CQaose Qaosz QOS¢ NS ST Sk~ H |
N,
zaL war za1 i ! \ [ !
wﬁ.-uﬂeﬂms% ﬂlﬂﬂ LAl AN BlEg 6A BA LN u>Al_ 281 dO1VINO3IY \ u_ -—:m\ 1IYM T | 1
39V 110A N Lol oo 1 1
I 1
1 I
1 1
1 l
F™ "o ™1 ! !
1 1 1 1
] 0£0+ I |
NMOQLNHS
| 30v110ANIA0 NOTI\_ o ! !
I |
i 1
l 1
| 1
| I
ATBA3SSY 1INV HOL1VOIGN | |
NGB0 0. ABO% /O 205 _ !
V130 34M ¥ Hd £—'AOZZ/0U—ZHOS 3 [ !
VT 34M ¥ Hd £-AOYZ/00—ZHO AP IS e [ ] | |
BOIVIS ava1 & WIVIS i a vd n “
SNOILD3NNOD ¥O1VY3NIO _ “
01 1 ]
€13 ! !
|||||||||||||||||||||||| 1 |
£ - | 1 £d ! !
z . loz[e[e[a]a]sm[alz[u]o]e[s[[o s [* [zt ] | '
n Co.- T+ MNO 0 M + O N®MM™ N < | |
| I
I |
— | I
[P iy el ) s¢ vlwA “ “
| 1 29 [cz] ! i
| oss7Y | 19 [zz] | |
| -— - 4
g9 iz 1 |
zs [oz] a3HS 1
¥8l [0 O z — i 1
1y 6] -5
A O O = o _w ~ 4 —|
® o0g [u] ONNOHO QT13MS 9-1d 25—/ Z vz &
® ® 09 |o] aNnoYo Z-td p—
ot (st (€§ 3SN4) Q3L¥NI3Y DQAZI+ 8-Ld
1 g5 [+ 1¥VLS3Y JILVAOLNY |- 6-1d
6¢ 51 G33dS33A0
I ¥OL0N X207
2 [o] SNVYOHIA0
@ 9z [u] 1D3NNODSIO HNVHD
ANV et
AaNvd M = i 0
1o | I
@ 8y [8] — ¥Z-id [evseO
6l LAim]
dnv1 51
TNV ¢ 9] -—T—
@ vZy |S| H H
¥s3[r WYY IV 3dd —| Lo !
— ¥s3 [ ¢ S L '3IHd
i [z] I
“>mT an i
¢ 181 L— cz-1d AsJ_AuHOE
_ | gorg |
d407d
+ g?@x _rv 9-2d GNNO¥O L
"G¥Y08 ¥ITIOUINOD NO St (¥X) H : — - 4
AY13S JOIS-ADNGONIG ON 4 MY IAVH IS o t Liy e R o e
w01 INLOV) TN MO £9 ® ot I (€g 35N gi—1d e-oc_J ANVIIXNY
(MO ALLIV) SLT0A A¥ILLYE MOT 29 © sercror-{dofy-or 1-2d g on —— e
Ld0y I |
SRSSIDN MO JALLOV) 1MV HIONVHO ANILLYE 19 ! i I
¥04 435N HOLYOKIN dOIS—AONIONINI 8F ) - NMOQLOHS N |
JNLYON MO0 (930 AVTRY dOLS-AINIONIND VI oe Ered A ano (" LioH
GNNOYD (¥ AV TR dOLS—ADN3OYI3 | . r—=-7
g HOLVOION RASSTI 10 MOT MIYIYIUd 1 o % o meJ, Lo3umogsia H H
1 10| } _ ] I |
ey HOLYOION “‘ofGL INONG HOH MY TYId O — L £-Cd NMOQLAHS Pl-1d fe-1£4+-O
SRN0R RAUVHIANIL ¥ILYM MOT ST «©4 3N Zam
HOLYOION 01NY N 10N 08 1-td 39¥170A ;
AVTD
YOLVOKON AQYRS NALSAS 09 @ ® A¥311v8 Zumzovcwmwpm.l ) Si-id a1 NMOLLOES A5
UAOT JALLDY) ONYPOHOD NN LY , mu»mwu,ow_m 0F e |
UAOT 3ALLDY) ONYIHOD OINY 9% @ O mu (€4 3Sn4) ] ]
(MO 3ALLIV) ONVANOD 13S3U/440 €F €-1d 39V1I0A 1Z-1d léLlO '
YOLYOION QI3dSHINO 6F Ayiilve LaH
HOLYOIN 34NSS4d TO MO1 8F -
HOLYON RIUVHIANIL NONI HOH  OF mw (€4 3sn3 =
s £-1d 39V1T0A
3NN 1NV4 NOMOD 2 A¥3L1V8 L |
N - HOLYOION ANYFIXNY 9T ey
QLY N3 JAAZI+ #T m wm:u _n.ag 3
HOLVOION NVHOMIAO T ﬂ:uﬁr!s!:o m N -
. - g 35n3 : o1-2i-1d
(SNONNLINOD=ONNOHS'MOAD=N3d0) 300N YNVED 6 an R ow S-1d GNNOYO 3
MO 3ALLDY) 1¥VIS ILONBY ¥ o Q¥v08 43I TI0YINOD
ONNO¥O 1HVIS 31I0N3Y € '
oo T = Gadl L B — e A _ g
44 i
(0310310¥d 1§ 35N 29Y1I0A AMILLYE VZ o) | - 4 \\@ — | ’
O/N (930 AV dOLS-AINIOUINI ¥S3e n - N4 Y g
-1JYINOD NOMNOD (#30 AV dO1S—AONIONINGE US3e o 1 |
STIVIS WA W | _ | I+
NOLL dRIDS30 ‘G TYNRGL HOLMS ¥010313S @€ Ay311V8
¥d-£d ¥ 181

Figure 3-6d. Logic Schematic, Dec-3 Microcomputer Controller (3-Phase and 600 Volt)

(Generators w/Split FR Activator)
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Fault shutdowns — Dec-3 Microcomputer Controller

If the generator set will not start or stops running due to a fault shutdown (fault lamp lit), refer to the following
chart to identify fault conditions. Consult the Engine Service Manual for detailed information on correcting
engine related faults. To reset the set after a fault shutdown, see Section 2. Dec-3 Controller — “Resetting.”

Indicator Fault Condition

High Engine Temperature Lamp Lights Engine Coolant Temperature above 225°F
(107°C).

Cooling System Malfunction

Low Qil Pressure Lamp Lights Engine oil pressure between 5.5-10.5 psi
38-72 kPa) on diesel-powered models; 11.5-18.5
psi (79-126 kPa) on gasoline-powered models.

Overspeed Lamp Lights Governed frequency in excess of 70 Hz (all
models).
Overcrank Lamp Lights More than 45 seconds of continuous cranking.

More than 75 seconds of cyclic cranking.

Locked rotor.

Overcrank Lamp Flashes Speed sensor signal absent longer than one
second.
Auxiliary Lamp Lights Low coolant level.

High engine oil temperature (if sensor equipped).

Overvoltage (if equipped) — voltage 15% greater
than nominal voltage (for period longer than
one second).

Emergency Stop (if equipped) Emergency stop switch activated.

Emergency stop switch disconnected from
controller terminals TB1 or 1A.




Dec-3 Microcomputer Controller — cont’d.

Relay Descriptions

A description and schematic of each relay is given
" below. Consult the wiring diagrams and the “Trou-

K1 Relay (Starter Solenoid)

Energizes starter

(o]
o— 1 T o
o__
S -
L
K2 Relay
Energizes K1 Relay
SPST
860 87 87
850 30

3-18

bleshooting” section following for additional informa-
tion.

K3 Relay

Energizes ignition, fuel solenoid, fuel pump,
choke and instrumentation.

Energizes generator voltage regulator.

SPST
860 87 87

' 1
850 30

K4 Relay

Emergency Stop Relay (optional — included with
Emergency Stop Kit). If K4 is used, remove
jumper from controller circuit board ESR
terminals and connect Emergency Stop Switch to
circuit board terminals TB1 and 1A. If K4 relay

is not used, a jumper (standard) must connect
the two circuit board ESR terminals. The K4

relay is energized continuously, except

during emergency stop conditions.

O X0

30O oK
50O OX:
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Use the IOIIOWIHg tabies as a QUILK relerenu:' lll
troubleshooting individual problems. Consult the
firsttable to aid in locating the cause of blown fuses.
In the second table, generator faults are listed by
specific groups and correlated with possible causes
and corrective action. Before beginning any trou-
bleshooting procedure, read all safety precautions
at the beginning of this manual and those included

o b NA nAat manlant thasa nrarnanitinnm

lIl LIIU LU)\L U HuL Teyicul oo plcuauuuna

AAWARNING

HIGH VOLTAGE! Remember that the function
of a generator set is to produce electricity and
whenever electrical energy is present there is
the potential danger of electrocution. Keep
everyone, especially children, away from the
set while it is running and take precautions to
prevent unqualified personnel from tampering
with or attempting to operate your generator
set. Have the set and electrical circuits ser-
viced only by qualified specialists. Wiring
should be inspected frequently — replace leads

-

'd

Q
=

that are frayed or in poor condition. Be sure
that generator is properly grounded. Do not
operate electrical equipment when standing in
water, on wet ground or when your hands are
wet.

A WARNING

UNIT STARTS WITHOUT NOTICE! Units with
Automatic Transfer Switches start automati-
cally. Potential injury or electrocution can
result. Turn Generator Master Switch on con-
troller to OFF/RESET and remove battery
cables (remove negative lead first and recon-
nect it last) to disable generator set before
working on any equipment connected to the
generator.

Fuses

Before beginning any controller troubleshooting
procedure, check the condition of fuses F1, F2, and
F3. If any of these fuses is blown, replace it before
resuming operation. If the fuse blows again, use the
chart below as a general aid in identifying faulty
components. Additional test procedures are included
in the text.

Blown Fuse

Possible Cause

F1 Fuse — Remote Annunciator (3 Amp.)

e Defective Decision Monitor *
e Defective Remote Annunciator *
e Defective Audio-Visual Alarm *

* Accessories connected to controller TB42A

F2 — Controller (3 Amp.)

¢ Shorted speed sensor
e Shorted DC supply to indicator panel

e Shorted controller circuit board

F3 — Engine and Accessories (15 Amp.)

If equipped with K4 (emergency stop) relay:
e Defective engine electrics

e Defective overvoitage board

e Defective circuit board

To quickly check the condition of the compo-
nents listed under F3 (except circuit board) use
an ohmmeter to read resistance between the
designated terminal and ground (see chart below
and Figure 3-7). With ohmmeter on the R x 1
scale, a reading of less than one chm (continuity)
indicates that component may be defective.
Isolate the defective component and repair or
replace. If the ohmmeter check of these compo-
nents indicates no short circuits (no continuity)
the circuit board may be defective.
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Dec-3 Microcomputer Controller — cont'd.
Blown Fuse Possible Cause

\
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1. Ground Connection

Gauges — Connector P2, socket 1 to ground
Overvoltage — Connector P2, socket 2 to ground
Crank — Connector P1, socket 1 to ground

Safeguard Breaker — Connector P1, socket 3
to ground

Generator Field Flash — Connector P1, socket 4
to ground

Engine Run — Connector P1, socket 7 to ground’

If the genset is not equipped with a K4 relay
(emergency stop), the F3 fuse may blow because
of:

e Defective gauges

¢ Defective safeguard breaker/voltage regulator
¢ Defective engine run circuit

e Defective crank circuit

2. P2 Connection

Figure 3-7. P1/P2 Component Ohmmeter Checks
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AAWARNING

HIGH VOLTAGE! Remember that the function
of a generator setis to produce electricity and
whenever electrical energy is present there is
the potential danger of electrocution. Keep
everyone, especially children, away from the
set while it is running and take precautions to
prevent unqualified personnel from tampering

with or attamntina to onerate volir aanaratnr
¥Vl Ui ull\;lllvlllly (R ) \JHUIULG yuul 3UIIUIGLUI

set. Have the set and electrical circuits ser-
viced onlv by aualifiad esnecialiete Wiring
Viwirua Vlll] U] quu nivu O'-I\/\II“IIOL\,- "’llllv

—replaceleads
poor condition. Be sure
that generator is properly grounded. Do not
operate electrical equipment when standing in
water, on wet ground or when your hands are

wet.

AWARNING

UNIT STARTS WITHOUT NOTICE! Units with
Automatic Transfer Switches start automati-
cally. Potential injury or electrocution can
result. Turn Generator Master Switch on con-
troller to OFF/RESET and remove battery
cables (remove negative lead first and recon-
nect it last) to disable generator set before
working on any equipment connected to the
generator.

NOTE

It may be necessary to scrape conformal coat-
ing from test points on controller circuit board
during troubleshooting procedure. Revarnish
all test points after testing is complete.

NOTE

If starting unit by remote switch, verify proper
operation of remote switch before troubleshoot-
ing controller. Test remote switch operation by
placing Master Switch in the AUTO position
and running a jumper between terminals 3 and
4 on controller circuit board. If the generator
does not start, proceed with the controller
troubleshooting procedure outlined below.

CAUTION

NEGATIVE GROUND CONTROL SYSTEM!
The generator set will notfunction if the battery
leads are reversed. Reversed battery connec-
tions will cause the 3 Amp. fuse (F2) to blow
and make the genset inoperable.
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Dec-3 Microcomputer Controller — cont’d.

Problem

Possible Cause

Corrective Action

Engine will not crank with
Master Switch in RUN position
(no power to controlier

circuit board — See below)

NOTE

Check for battery voltage to
controller between P1-12
(battery positive) socket in
P1 connector (female end)
and ground terminal. See
illustration below and Fig-
ure 3-8.

P1-12 Socket
/

1 /

OCOOG
OO

P1 Connector (Female End)

Battery weak or dead

Reversed or loose battery
connections

Faulty P1 connector or DC wire
harness

CAUTION

Use care when contacting
connector pins and sockets
with meter probe. Contact
only one pin at a time.
Short circuiting pins may
result in circuit board
failure!

Recharge or replace battery.
Verify proper operation of
battery charger.

Check for proper battery con-
nection (negative - ground).
Clean and tighten battery
connections.

NOTE

The generator will not run
with reversed battery con-
nections although battery
voltage may be indicated at
the harness connector. Con-
troller 3 Amp. fuse (F2)

will blow if battery connec-
tions are reversed.

Check condition of P1 connec-
tor pins and sockets. Verify
continuity of battery (P) and
and ground (N) leads in wiring
harness.
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Dec-3 Microcomputer Controller — cont’d.

Problem Possible Cause Corrective Action

NOTE

Battery voltage must show
at connector P1-12 socket

in order for controller to
function. Check voltage
from P1-12 socket to ground
(Figure 3-8).

\
L —

1. Meter Ground Connection
2. Meter Probe Contact at Connector Socket

Figure 3-8. Checking Input Voltage to Circuit Board
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Dec-3 Microcomputer Controller — cont’d.

Problem

Possible Cause

Corrective Action

Engine will not crank with

NOTE

terminal. See illustration
below and Figure 3-8.

minal strip.
P1-12 lSocket

Generator Master Switch in RUN
position (circuit board receiving
power — relays energized)

Check for battery voltage to
controller between P1-12
(battery positive) socket in
P1 connector and ground

Battery voltage should also
be present across terminals
42A (battery voltage) and 2
(ground) on controller ter-

/

/

eJolele
YooD
®»O0D
OOO00
@de
Felolole

C

d

L

P1 Connector (Femaie End)

NOTE

If starting unit by remote
switch, verify proper oper-
ation of remote switch
before troubleshooting con-
troller. Test remote switch
by placing Master Switch in
AUTO position and running a
jumper between terminals 3
and 4 on controller terminal
strip. if the generator does
not start, proceed with con-
troller troubleshooting pro-
cedure outlined below.

Fault shutdown: High Engine
Temperature, Low Oil Pressure,

”

Correct fault — See “Resetting
procedure in Section 2.

Overspeed, Overcrank, Low
Coolant Level, High Engine Qil
Temperature or Overvoltage

Defective Master Switch or
ribbon connector between lamp
panel connector (P4) and con-
troller circuit board (P3)

Faulty or loose DC connector
(P1) at controller circuit board

Biown F1 (3 Amp.), F2 (3 Amp.),
or F3 (15 Amp.) fuse

NOTE

To determine condition of
fuse, check for battery volt-
age at top and bottom ter-
minals of F1, F2 and F3 on
circuit board (see Figure
3-9 for meter connections).
Place meter negative lead
on terminal strip ground
(TB2).

Examine Master Switch ter-
minals for loose connections.
Check ribbon connector for
visible damage and snug con-
nections at P3 and P4.

NOTE

The generator will shut down
after one second if the
ribbon connector is dis-
connected between P3

and P4.

Check P1 connection. Gen-
erator will not crank or run

if P1 connector is lcose or dis-
connected.

If no battery voltage is detected
at lower connection of fuse,
replace fuse.

NOTE

If F2 (3 Amp.) fuse is proven
good, check for 12 volts DC
at input to VR1 (see Figure
3-10). If no voltage exists

at input to VR1, controller
circuit board may be defec-
tive. Output of VR1 should
be approximately (+) 5
Volts.
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Dec-3 Microcomputer Controller — cont’d.

1. Fuse Terminal

Figure 3-9. Checking Fuse
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Problem

Possible Cause

Corrective Action

Engine will not crank with
Generator Master Switch in
RUN position (circuit board
receiving power — relays
energized) — cont'd.

AR

Defective or loose K2, K3 or
K4 relay (if equipped).

NOTE

If controller is not equipped
with K4 relay (emergency
stop relay), a jumper must
be placed between ESR ter-
minals on controller circuit
board. If controller is
equipped with K4, connect
emergency stop switch to
circuit board terminals

TB1 and 1A.

R

1. VR1 Input

Figure 3-10. Input at VR1

Check circuit board relay con-
nections. Relay will not function
if relay coil is open. Check relay
coil resistance; replace relay if
coil resistance is significantly
different from readings given

WA wnlarv: ~Ail vacictarm~n: QK A ey
|4 V4 lUldy VUl TToloLlalive. Ou Ullliio
+6% (across terminals 85

PPN B e YARY

aiia ov)

K3 relay coil resistance: 85 ohms
+6% (across terminals 85
and 86)

K4 relay coil resistance: 160 ohms
£10% (across terminals 7 and 8)
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Dec-3 Microcomputer Controller — cont’d.

Problem Possible Cause Corrective Action

Engine will not crank with NOTE
Generator Master Switch in
RUN position (circuit board
receiving power — relays
energized) — cont'd.

If relay is believed good,
verify that battery voltage
exists at D4 (K2 relay), D5
(K3 relay) and D7 (K4 relay)
when energized before re-
placing corresponding relay.
Reference information below
and Figure 3-11.

K2 relay coil voltage can only
be measured across D4 during
crank mode.

K3 relay coil voltage can be
1. D7 Diode measured across D5 during
2. K4 Relay crank and run modes.

Optional K4 relay coil voltage
can be measured across D7
whenever generator is running.

NOTE
===
I Battery voltage at VR1 input

indicates controller fuse F2
is good and K2, K3 and K4
‘——- relays are functioning
properly (Figure 3-10). The
output of VR1 should be ap-
proximately 5 Volts DC.

Foa e 1.

Figure 3-11. Checking Input to Relay (K4)
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Dec-3 Microcomputer Controller — cont’d.

Problem

Possible Cause

Corrective Action

Engine will not crank with
Generator Master Switch in
RUN position (circuit board
receiving power — relays
energized) — cont'd.

Instrumentation not functioning
properly

Lamp circuit board not function-
ing (fault lamps and alarm horn )

1. P4-8 (+) Connection

NOTE

Be sure you have thoroughly
checked all wiring and con-
nections before replacing
controller microcomputer
circuit board.

Loose input or instrument lead
connection at AC Fuse Terminal
Block (TB3)

Blown 1.5 Amp. fuse at AC Fuse
Terminal Block (TB3)

No input voltage to lamp circuit
board. If no fault lamps
illuminate when lamp tests
switch is pressed, check for
input voltage on lamp circuit
board.

NOTE

Check for input voltage at
P4-8 (+) and P4-20 (-)
soldered connections on
lamp circuit board. See
Figure 3-12.

Check connections at AC Fuse
Terminal Block (TB3).

Replace blown fuse

If lamp circuit board is receiving
input voltage, lamp circuit board
may be defective. If iamp circuit
board is not receiving input volt-
age, refer to microcomputer
circuit board troubleshooting
procedure covered previously

in table.

2. P4-20 (-) Connection

Figure 3-12. Checking Input to Lamp Circuit Board
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Dec-3 Microcomputer Controller — cont’d.

Problem

Possible Cause

Corrective Action

Engine cranks but will not
start

Engine starts and runs, but
overcrank lamp flashes

Figure 3-13.

Low Fuel

No battery voltage to ignition
coil (gas/gasoline) or injector
pump (diesel)

K3 relay not energizing

Excessive speed sensor air gap

Open speed sensor circuit

Defective speed sensor

NOTE

The controller overcrank
lamp will flash if speed
sensor signal is absent longer
than one second.

. Speed Sensor

Wire 24 — Red
Wire 2 — Black

RIS O

. Actuator Cup

. Wire 16 — White/Clear

Air Gap — 0.020 in. (0.508 mm)

Speed Sensor Air Gap

Check fuel supply; replenish
as necessary

Check for open circuit in P1
connector, pin 7 (wire 70)

Verify voltage to relay. If voltage
at relay, check resistance of
relay coil (see relay coil and
voltage check preceding).

Adjust to 0.020 in. (0.508 mm).
See Figure 3-13.

Check continuity of wire 2
(black), wire 16 (white) and
wire 24 (red) through P1 con-
nector.

Check for battery voltage across
speed sensor (+) positive (wire
24) and (-) negative (wire 2) ter-
minals. See “Speed Sensor Test”
following.

See “Speed Sensor Test”
following.

5 0.020 in.

= (0.508 mm)
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Dec-3 Microcomputer Controller — cont’d.

Speed Sensor Test

To determineif the speed sensoris emitting asignal,
follow the procedure outlined below.

1. With Generator Master Switch in OFF/RESET
position, connect a DC voltmeter between posi-
tive (+) lead (wire 24) at speed sensor and ground
(wire 2). Voltmeter should read approximately 12
Volts DC.

2. With generator set running, connect DC voltme-
ter negative probe to “0” terminal (wire 16 —
white) on speed sensor. Place voltmeter positive
probe on positive (+) terminal (wire 24 — red).
Voltmeter should indicate approximately 12 Volts
DC.

If speed sensoris emitting a signal, check continuity
of speed sensor leads (wires 2, 16 and 24). If the
speed sensor is not emitting a signal, test the speed
sensor through the following procedure:

1. Connect speed sensor, voltmeter and DC voltage
source as shown in Figure 3-14.

2. Touch sensing surface with a flat piece of iron or
steel — at least 1/4 cubic inch (4.1 cm).

3. Voltmeter test reading should equal source volt-
age.

4. Remove iron or steel from sensing surface and
observe NO test voltmeter reading.

WHITE

16 RED

24
inlsl

i\/3

1. DC Voltmeter

2. 12-Volt DC Power Supply
3. Sensing Surface

BLACK

Figure 3-14. Speed Sensor Test
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Fast Check Features and Operation

The Fast Check is an engine simulator for testing and
troubleshooting the Dec-3 Microcomputer Con-
troller.

Operation

The Fast Check can be used to test the Dec-3
Microcomputer Controller on the generator set when
troubleshooting start-up problems, or to test and
troubleshoot the controlier when removed from the
generator set.

To operate the Fast Check the following equipment
is required:

® Fast Check simulator (A-291930) and harness
(255915)

® Variable low-voltage DC power supply; 0 to 30
Volt, 3 Amp. minimum current, 0.5% maximum
output voltage ripple at 30 Volts DC. A 12 or 24
Volt battery (depending on system voltage) can
also be used to operate the Fast Check.

Features (Figure 3-15)

Engine conditions are simulated by the following
engine switch positions:

e OFF — locked engine (starter energized but not
turning).

¢ CRANK — engine cranking, but not started
¢ RUN — engine running

Indicator lamps:

IGN. — (ignition) lamp shows:

— battery voltage supplied to ignition, fuel valves,
water valve (city water cooled sets)

— lights during cranking and running
CRK. — (crank) lamp shows:

— battery voltage switched to starter (engine not
necessarily turning)

— lights only during “on-crank” cycles
REG. — (regulator) lamp shows:

— battery voltage supplied to generator’'s AC volt-
age regulator

— lights during cranking and running
BATT. — (battery) lamp:

— lights when test battery(ies) or DC power supply
is live and properly connected
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. Toggle Switches

. Indicator Lamps

. Overspeed Button
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Figure 3-15. Fast Check Simulator

NOTE

L.O.P,, H.W.T. and OVERSPEED simulate mal-
functions causing engine shut-down. L.O.P.
and H.W.T. circuits will start timing after “en-
gine” has been running for 30 seconds. “En-
gine” shut-down should occur 5 seconds after
pushing fault switch.

Switches:
L.O.P. — low oil pressure

H.W.T. — high water (engine) temperature

OVERSPEED — simulates a 70 Hz overspeed condi-
tion

L.F. — low fuel (not used for testing)
L.W.T. — low engine water temperature
A.O.P. — anticipatory (low) oil pressure

A.W.T. — anticipatory (high) water temperature

To connect the Fast Check simulator:

1. Unplug DC engine harness from DC harness
connector (P1). See Figure 3-16.

2. Connect Fast Check harness to DC harness con-
nector (P1) and top of Fast Check.

3. Move Dec-3 Controlier Master Switch to OFF/
RESET position.

4. Move Fast Check engine switch to OFF.

5. Clip red (+) and black (-) harness leads to bat-
tery(ies) or DC power supply of proper voltage for
generator set (12 or 24 Volt). See BATT rating on
nameplate. Generator set's battery(ies) may be
used if accessible and fully charged.

BAAWARNING

ELECTRICAL SHOCK! Battery can cause elec-
trical burns and shocks. Exercise reasonable
care when working near the battery to avoid
electrical connections through tools. Remove
wristwatch, rings and any other jewelry.

NOTE

Due to the absence of AC output, the AUX.
lamp will flash during controller testing. The
NOT IN AUTO lamp is illuminated whenever
the Generator Master Switch is not in the
AUTO position.

NOTE

Leave Fast Check engine switch in RUN posi-
tion for at least 30 seconds before pushing tog-
gle switches. Toggle Generator Master Switch
to OFF/RESET and back to RUN after simu-
lated fault shutdowns.
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Dec-3 Microcomputer Controller — cont’d.

Fast Check
Fast Check Wiring Harness

DC Harness Connector (P1)
DC Power Supply

tel

Figure 3-16. Fast Check Connections

Overcrank

To test the controller’'s ability to:

Detect a locked engine.

Stop a start-up attempt if the starter locks or will
not engage.

. Move Fast Check engine switch to OFF.

Move Generator Master Switch to OFF.

IGN., CRK., and REG. lamps on Fast Check
should light for approximately 5 seconds and
then go out. 5 seconds later the IGN., CRK. and
REG. lamps should relight for 5 seconds before
going out again (15 seconds total elapsed time).
Controller OVERCRANK lamp lights. Check for
operating voltage between TB 42A (+) and TB 12

()

. This test verifies the proper operation of the

entire overcrank circuit. Ifthe OVERCRANK shut-
down fails to function, check the speed sensor

3-32

and related circuitry. See “Controller Speed Sen-
sor Circuitry” below and “Speed Sensor Test”
earlier in this section.

Controller Speed Sensor Circuitry

To check the controller’s ability to respond to sig-
nals from the speed sensor, perform the following
test:

1.

Move controller Master Switch to OFF/RESET
position.

Move Fast Check engine switch to OFF position.

Move Generator Master Switch to RUN position.
Observe IGN., CRK. and REG. lamps light.

Within 5 seconds, move Fast Check engine switch
to RUN.

. If CRK. lamp goes out on Fast Check, the con-

troller speed sensor circuitry isfunctioning prop-
erly.
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Generator Condition Indicators

Before testing the circuitry of generator condition
indicators, press the LAMP TEST button to be sure all
lamps are functioning. To test the operation of each
indicator, place the Generator Master Switch and Fast
Check engine switch in the position indicated (see
chart on following page). Check for voltage at the
prescribed test points with the Fast Check toggle in
the position prescribed. Test point voltage should be
slightly less than the voltage being supplied to the
controller (12 or 24 Volts). If proper voltage is not
detected at the test point, remote accessories (A-V
alarm, Decision Monitor, Isolated Alarm Contacts,
etc.) will not function. Test point connections are
shown in Figure 3-17.

NOTE

When checking controller test point voltage,
place negative (-) lead of voltmeter on terminal
designated in table and voltmeter positive (+)
lead on TB 42A.

NOTE

Due to the absence of AC output, the AUX.
lamp will flash during controller testing. The
NOT IN AUTO lamp is illuminated whenever
the Generator Master Switch is not in the
AUTO position.

NOTE

Leave Fast Check engine switch in the RUN
position for at least 30 seconds before pushing
toggle switches. Toggle Generator Master
Switch to OFF/RESET and back to RUN after
simulated fault shutdowns.

Figure 3-17. Indicator Lamp Test Connections
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Indicator

Switch Position/Remarks

Check Voltage Between:

System Ready

Master Switch in AUTO position;
engine switch in any position

TB 42A (+) and TB 60 (-)

High Engine Temperature
(HW.T)

Master Switch in RUN position;
engine switch in RUN position;
hold toggle switch to H.W.T.
for at least 5 seconds

TB 42A (+) and TB 36 (-)

Low Qil Pressure (L.O.P.)

Master Switch in RUN position;
engine switch in RUN position;
hold toggle switch to L.O.P.

for at least 5 seconds

TB 42A (+) and TB 38 (-)

Auxiliary (AUX.)

Master Switch in RUN position;
engine switch in RUN position;
wait 10 seconds. Flashing
AUX. lamp indicates proper
operation of all Auxiliary
functions

TB 42A (+) and TB 26 (-)

Emergency Stop (if equipped)

Master Switch in RUN position;
engine switch in RUN position;
remove switch lead connected

to controller terminals TB1

or 1A.

-Not Applicable

Not in Auto

Master Switch in RUN or
OFF/RESET; engine switch in
any position

TB 42A (+) and T8 80 (-)

Pre High Engine Temperature
(A.W.T)

Master Switch in RUN position;
engine switch in RUN; hold
toggle to AW.T.

TB 42A (+) and TB 40 (-)

Pre Low Oil Pressure (A.O.P.)

Master Switch in RUN position;
engine switch in RUN; hold
toggle to A.O.P.

TB 42A (+) and TB 41 (-)

Low Water Temperature (L.W.T.)

Master Switch in RUN position;
engine switch in RUN position;
hold toggle switch to LW.T.

TB 42A (+) and TB 35 (-)

Low Fuel

Generator Master Switch in
OFF/RESET; engine switch in
RUN position

Ground controller terminal TB
63 to test. If Low Fuel Lamp
lights, circuit is functioning
properly

Not Applicable
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Indicator

Switch Position/Remarks

Check Voltage Between:

Battery Charger Fault
(if battery charger equipped)

Generator Master Switch in
OFF/RESET,; engine switch in
RUN position

Ground controller terminal TB
61 to test. If Battery Charger
lamp lights, circuit is function-
ing properly

Not Applicable

Low Battery Volts
(if battery charger equipped)

Generator Master Switch in
OFF/RESET,; engine switch in
RUN

Ground controller terminal TB
62 to test. If Low Battery Volts
lamp lights, circuit is function-
ing properly

Not Applicable
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Section 4.
Generator Troubleshooting

Generator Conditions

This section will serve as a guide when troubleshoot-
ing your generator set. The generator conditions
listed below are covered in this section.

¢ No Output On Any Phase
e QOvervoltage

® Fluctuating Voltage

Later model generators are being manufactured
with split FR activators. Although the function of the
activator remains unchanged, the components of
the activator are now distributed between the rotat-
ing photo transistor board and the SCR assembly.
The SCR assembly occupies the same position as
the old FR activator and still controls current flow to
the generator field. However, the command and
sensing circuitry to control the SCR assembly is
now located on the shaft mounted photo transistor
board. Refer to Figure 4-1for a comparison between
the one-piece and split FR activators. Generator
troubleshooting procedures will vary with the type
of FR activator used; procedural differences are
noted throughout Section 4.

SCR
Assembly
(New)

Photo
Transistor
Board
(New)

V Figure 4-1. FR Activators (Old and New)

Follow all safety precautions in front of this manual
and the additional warnings within the text. Refer to
Figure 4-2, AC Voltage Control, for assistance in
troubleshooting. In addition, Table 4-1 lists the var-
ious generator output conditions and component
tests to be used.

AAWARNING

HIGH VOLTAGE! Disconnect set from load by
opening line circuit breaker, or by disconnect-
ing generator output leads from transfer switch
and heavily taping ends of leads. THE GENERA-
TOR SAFEGUARD BREAKER MUST NOT BE
USED IN PLACE OF LINE CIRCUIT BREAKER!
If high voltage is transferred to load during test,
personal injury and equipment damage may
result.

AAWARNING

UNIT STARTS WITHOUT NOTICE! Move gen-
erator master switch to OFF and disconnect
remote start leads from terminals 3 and 4 in
controller to prevent remote start-up while
working on generator set. Potential injury or
electrocution can result. Disconnect battery
negative (-) lead from ground on generator set
before working near rotor or attached parts.

FR
- Activator
(Old)

Photo
Transistor
Board
(Old)
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Figure 4-2. AC Voltage Control
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No Output On Any Phase

1.

Check the safeguard breaker (if equipped). If
safeguard breaker is open, close breaker and,
with set running, check AC voltmeter for proper
output voltage.

. If proper output does not show:

a. Check the 15 Amp. fuse on controller.

b. Check wire 1B from safeguard breaker and
wire 7N (ground) to voltage regulator.

¢. Check for voltage to safeguard breaker
equipped).

(if

. Ifall items in step 2 are okay, proceed to the LED

circuit board flashlight test and AVR (voltage
regulator) test as described in “Component
Testing”.

. If tests indicate LED and AVR are functioning

properly, proceed to the Photo Transistor Board
tests as described in “Component Testing”.

If the Photo Transistor Board test indicates it is
functioning properly, proceed to the Exciter Arma-
ture test as described in “Component Testing”.

. If the Exciter Armature test indicates the arma-

ture is functioning properly, proceed to the Gen-
erator Field test as described in “Component
Testing”.

7.

If the Generator Field test indicates the field is
functioning properly, replace the FR activator as
described in “Component Testing”. On later
models equipped with split FR activators, deter-
mine which actuator component is defective
(photo transistor board or SCR assembly) to
avoid replacing entire FR activator. See “Split FR
Activator” later in this section.

Overvoltage

NOTE

If overvoltage occurs, disconnect harness plug
at AVR (voltage regulator). If overvoltage con-
tinues, the problem lies in the photo transistor
circuit and/or FR activator; proceed through
the following checks. If output voltage disap-
pears, the problem isin the AVR (voltage regu-
lator), including connections and/or wiring.
See “Component Testing.”

Overvoltage - Generators with
Standard FR Activator

1.

If overvoltage is read with the safeguard breaker
open or closed, check the photo transistor board
foragrounded “C” lead. Check the photo transis-
tor board as described in “Component Testing”.

If the Photo Transistor Boardis functioning prop-
erly, check for reversed E and C leads on the FR
Activator.

If the Photo Transistor Board functions properly
and is properly connected, but ceiling voltage is
read, replace FR Activator. See “Component
Testing — FR Activator.”

COMPONENTS AND CIRCUITS
Generator Photo AVR -
Output LED Transistor Automatic FR Safeguard| Exciter |} Generator |Generator
Condition Board Board Voltage | Activator | Breaker | Armature Field Stator
Regulator
NO L] [ ] L ] L ] L ] [ ] ® L
Output
Over
Voltage ¢ ¢ *
Notage . | . . : . . )

Table 4-1. Troubleshooting Guide
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Generator Troubleshooting — cont’d.

4. If overvoltage is read with the Safeguard Breaker
closed only, check for an open circuit in leads V7
and V8 to the AVR (voltage regulator). If these
circuits are open or shorted, repair or replace.
Check the voltage rheostat circuit (leads 67 and
68). Repair and/or replace as necessary.

5. If all the circuits in step 4 are okay, check the
voltage regulator (AVR) as described in “Compo-
nent Testing.”

Overvoltage - Generators with
Split FR Activator

1. Examine photo transistor board for visible signs
of damage (open foil pattern, heat discoloration).
Replace photo transistor board if visibly dam-
aged. If overvoltage continues after replacement
of photo transistor board, proceed to step 2.

2. Remove green lead from G terminal of SCR
assembly. (Tape terminal end of green lead to
prevent contact with adjacent metal
components.)

3. With safeguard breaker open, start generator
set. If the FR activator is functioning properly,
there will be no AC output. If overvoltage con-
tinues, replace the activator SCR assembly.

CAUTION

When replacing SCR assembly, do not exceed
a torque value of 8 in. Ibs. (.9 Nm) when tight-
ening SCR mounting bolts.

4. Ifovervoltage is read with the Safeguard Breaker
closed, check for an open circuit in leads V7 and
V8to the AVR (voltage regulator). If these circuits
are open or shorted, repair or replace. Check the
voltage rheostat circuit (leads 67 and 68). Repair
or replace as necessary.

5. If all the circuits described in step 4 are okay,
check the voltage regulator (AVR) as described
in “Component Testing”.

4-4

Fluctuating Voltage

1.

Check the generator outputleads for propercon-
nections (refer to Section 7, Wiring Diagrams).

. Check for loose connections to the AVR (voltage

regulator), LED board photo transistor or FR
activator.

Check the stator for shorted or open windings,
refer to Component Testing.

Component Testing

LED Circuit Board Test

AAWARNING

HIGH VOLTAGE! When testing photo transis-
tor board, keep all other light sources away.
Otherwise, dangerous ceiling voltage may re-
sult.

AAWARNING

HIGH VOLTAGE! Disconnect set from load by
opening line circuit breaker, or by disconnect-
ing generator output leads from transfer switch
and heavily taping ends of leads. THE GENERA-
TOR MASTER SWITCH MUST NOT BE USED
IN PLACE OF LINE CIRCUIT BREAKER! If
high voltage is transferred to load during test,
personal injury and equipment damage may
result.

AAWARNING

UNIT STARTS WITHOUT NOTICE! Move gen-
erator master switch to OFF and disconnect
remote start leads from terminals 3 and 4 in
controller to prevent remote start-up while
working on generator set. Potential injury or
electrocution can result if generator is con-
nected. Disconnect battery negative (-) lead
from ground on generator set before working
near rotor or attached parts.



Generator Troubleshooting — cont’d.

1. Remove junction box panels from generator end

of unit (Figure 4-3), and remove photo transistor
board cover.

. With the generator set running at no load, shine a
flashlight on the exposed photo transistor board.
See Figures 4-4a or 4-4b.

. Observe the AC output voltmeter. High AC output
voltage indicates the photo transistor board and
FR activator (early models) or split FR activator
(later models) are functioning properly, and the
fault is in the wiring, AVR, or LED circuit board
(output voltage should drop to low level when

flashlight is removed). If no output is observed,
check the photo transistor board and the FR
activator (early models) or split FR activator
(later models).

. With the generator set running, approximately

1-2 volts DC should be observed at 3B (+) and
5B (-) at the LED board (see Figure 4-5). Shine
flashlight on photo transistor. DC voltage reading
should drop, showing the AVR is functioning
properly. If voltages are not observed, refer to the
AVR test.

1. Photo Transistor
Board Cover

Figure 4-3. Panels Removed
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Generator Troubleshooting — cont’d.

Figure 4-4b. LED Flashlight Test (Generator Equipped with Split Fr Activator)



Generator Troubleshooting — cont’'d.

Figure 4-5. Checking LED Board
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Generator Troubleshooting — cont’d.

FR Activator

Standard FR Activator

(One-Piece, Early Models)

Wheneverreplacing an FR activator, use an ohmme-
ter to check continuity between terminals E and F3
of the FR activator with leads disconnected. No con-
tinuity indicates that FR activator is defective and
generator rotor is shorted to ground. Replace or
repair generator rotor assembly and replace FR
activator.

To replace the FR activator, begin by seeing “End
Bracket Removal and Replacement.” Observe the
label markings on the FR activator. Leads F3 and F4
are the generator field leads; leads A1 and A2 are
the exciter armature leads; lead E (black) is the
emitter of the photo transistor board and lead C
(red) is the collector for the photo transistor board
(see Figure 4-6).

BWARNING

HIGH VOLTAGE! Do not reverse FR activator
leads E and C. Ceiling voltage will result caus-
ing equipment damage and possible personal
injury.

CAUTION

Make sure FR activator and heat sink mounting
surfaces are flat, clean, and free of dirt or metal
chips. Be sure ceramic surface on back of FR
activator is not cracked or damaged.

. Apply a thin coating of thermal compound to

back of activator before mounting.

. Using new washers instail washers so the convex

side is against socket cap screwhead.

. Tighten FR activator mounting screws to 20-25in.

Ibs. (2.3-2.8 Nm) or only as necessary to com-
press washers.

CAUTION

FR ACTIVATOR DAMAGE! Overtightening FR
activator screws can cause activator failure. Do
not exceed maximum torque settings.

. Connectleadsto FR activatorand tighten Aand F

terminal screws to 20-25in. Ibs. (2.3-2.8 Nm).

Figure 4-6. Standard FR Activator and Location
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Generator Troubleshooting — cont’d.

CAUTION

FR ACTIVATOR DAMAGE! Do not bend C and
E terminals on FR activator. Internal damage
and failure may result.

5. Secure leads with tie cable. These leads rotate
with the rotor shaft during operation and must be
secured to prevent damage.

Split FR Activator

Later mode! sets are equipped with split FR Activa-
tors with components of the activator divided be-
tween the photo transistor board and the SCR

R

Figure 4-7. Split FR Activator Location

To test the split FR activator, the following compo-
nents are needed:

® One 120 Volt/100 watt light bulb with socket
e Switch - DPST, 120 Volt (10 Amp. minimum)
® Fuse, 1 Amp. (in holder)

120 Volt AC plug with cord

One “good” split FR activator (SCR and photo
transistor board)

assembly. See Figure 4-7. Both components must
be “good” for the generator to function. The follow-
ing test will determine which component(s) of the
split activator may be faulty. Since it is necessary to
remove the end bracket from the set to properly test
these components, do not begin this procedure
unless absolutely certain the FR activator is defec-
tive. See “Generator Troubleshooting” earlier in this
section. Examine the photo transistor board for visi-
ble signs of damage (open foil pattern, heat dis-
coloration) before removing entire activator
assembly for testing.




Generator Troubleshooting — cont’d.

A WARNING

HIGH VOLTAGE! Remember that the function
of a generator set is to produce electricity and
wherever electrical energy is present there is
the potential danger of electrocution. Keep
everyone, especially children, away from the
set while it is running and take precautions to
prevent unqualified personnel from tampering
with or attempting to operate the generator set.
Have the set and electrical circuits serviced
only by qualified specialists. Wiring should be
inspected frequently—replace leads that are
frayed or in poor condition. Be sure that gener-
atoris properly grounded. Do not operate elec-
trical equipment when standing in water, on
wet ground, or when your hands are wet.

WARNING

HIGH VOLTAGE! The heat sink of the SCR
assembly contains high voltage. Do not touch
when testing or electrical shock will occur.

The split FR activator test simulates the normal
operation of activator components when the gener-
ator is running. In the test, a “known-good” compo-
nent of the activator (example: photo transistor
board) is matched with an activator component of
unknown quality (example: SCR). If the FR activator
does not function normally during the test, it can be
reasoned that the component of unknown quality is
defective. Either component of the split activator
can be tested in this manner.

1. Connect components as illustrated in Figure 4-8.
If testing the photo transistor board the SCR
assembly must be “known-good”. If testing the
SCR assembly, the photo transistor board must
be “known-good”.

White Req _ Green —Black

SCR o[ | Fl s
Assembly

120 Volt
100 Watt Lamp

Fuse (1-Amp.)

‘KY_- Switch (DPST) (S1)

120 Volts AC

:[::j

—

Light Source

Photo Transistor
Board

Figure 4-8. Split FR Activator Test



Generator Troubleshooting — cont’d.

NOTE vator are “good”, the test fixture light bulb will
] ) light when the external light source is applied to
Electrical connections on the SCR assembly the photo transistor board. Remove the external
must contact the SCR foil pattern. Secure all light source; the fixture light bulb should go out. If
SCR connections with terminal nuts to insure the test fixture light bulb does not light or is lit
good contact with foil pattern during testing. prior to receiving external light source, the acti-
The SCR threaded terminals are insulated vator component being tested must be defective
from the SCR foil pattern and will not come in (in this example the SCR). Replace the SCR
contact except when “bridged” by terminal nut, assembly.
electrical lead, etc.
. L . . NOTE
2. With cord switch in the OFF position, plug in
electrical cord. When replacing SCR assembly, do not exceed
) . a torque value of 8 in. Ibs. (.9 Nm) when tight-
3. Turn cord switch to ON position. ening SCR mounting bolts.

4. Apply light source directly to photo transistor
board. (The photo transistor board must be
shielded from all other light sources during test
procedure.) If both components of the split acti-



Generator Troubleshooting — cont’d.

AVR (Voltage Regulator) Operation and
Adjustment (AVR Circuit Board
A-255670 or B-255670 Only)

NOTE

The following information applies only to AVR’s
(voltage regulators) using Circuit Boards
A-255670 or B-255670. If the AVR on your
genset does not utilize this circuit board, pro-
ceed to “To Test AVR” section following.

The AVR monitors output voltage magnitude and
frequency to supply current to the stationary LED
board. AVR’s using Circuit Board A/B-255670
include volts/Hz and stability adjustment pots. The
volts/Hz adjustment is factory set and requires no
further adjustment. If replacement of the controller
circuit board or operation of the generator under
extreme load results in voltage instability, adjust the
stability pot according to the following procedure.

adjustment. If replacement of the controller circuit
board or operation of the generator under extreme
loads results in voltage instability, adjust the stabil-
ity pot according to the following procedure:

1. Set stability pot to far counterclockwise position.
See Figure 4-9.

2. Connect a 100-watt light bulb across terminals
V0 and V7 on controller terminal strip or across
terminals on controller Hertz meter.

3. With generator running at no load, observe light
bulb flicker. Excessive light bulb flicker indicates
poor stability conditions.

1. Stability Adjustment

Figure 4-9. AVR Stability Adjustment
(AVR Circuit Board A-255670 or B-255670 Only)
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Generator Troubleshooting — cont'd.

4. Rotate stability pot clockwise until minimum
flicker is obtained. Use voltage rheostat to make
final adjustments to genset while running under
normal load.

To determine whether the AVR is functioning proper-
ly, reduce engine speed (Hz) and watch for a corres-
ponding drop in AC voltage. At 60 Hz operation, the
voltage will remain constant until engine speed
drops below 58 Hz (approximately). If AC frequency
drops below 58 Hz, AC voltage will decline. At 50 Hz
operation, AC voltage remains constant until engine

1

AR it F

Overs;;eed Relay Cbntrbller

1. AVR
2. Voltage Regulator Board

speed is reduced to 48 Hz (approximately). If the
AVR is not functioning properly, refer to the follow-
ing tests to determine cause of malfunction.

To Test AVR (all sets)
With the safeguard breaker closed (if equipped).

1. Check for an open circuit between leads V7 and
V8 (voltage sensing leads) from voltage regula-
tor (AVR) to controller terminal strip (see Figure
4-10). If these circuits are open or shorted, repair
or replace. Check 15 Amp. fuse (if equipped).

2

1 Dec-3 Microcomputer Controller

B

3. Controller Terminal Strip NFPA 110
Controller/Overspeed Relay Controller

Figure 4-10. AVR and Connection
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Generator Troubleshooting — cont’d.

. Ifcontinuity is read between V7 and V8 check the
voltage rheostat circuit (leads 67 and 68). Repair
or replace as necessary.

. To check for input battery voltage to the regula-
tor, check battery voltage at voltage regulator
harness plug pins 2 and 11 (with the generator
running). If you do not get a voltage reading,
check the safeguard breaker.

. Check for approximately 1-2 volts DC output at
terminals 3B (+) and 5B (-) on the LED board.
Separate 3B/5B connector and check for battery
voltage at connector. If voltage is not read at
connection points, repair wiring or replace volt-
age regulator. If voltage is read, replace LED
board. '

1. Windings
2. Leads

Stator

NOTE

Later FRIl models use a rotor with slanted lamina-
tions (skewed) and a stator with straight lamina-
tions. When replacing either rotor or stator, be sure
replacement is the same as the original. Rotor and
stator must be of dissimilar styles (skewed rotor with
straight stator or straight rotor with skewed stator)
for generator to function properly.

1.

Check the generator output leads for proper con-
nections (see wiring diagrams, Section 7.)

. Check the stator windings for:

— Shorted windings: inspect for burnt or hot
windings. Replace stator if windings are burnt
or hot. See Figure 4-11.

Figure 4-11. Stator



Generator Troubleshooting — cont’d.

— Open windings: with an ohmmeter, repeat Generator Field
check for ?aCh pair of I.eads for high f‘efls' 1. Disconnect battery (negative iead first). See
tance readings. High resistance across “A” or “End Bracket Removal and Replacement.”
]E:onltmutlt); ac.:rosT B ?ntd grouncIJ:.lndlcchefza Remove end bracket. Disconnect F3 and F4 from
aulty stator; replace stator (see Figure 4-12). standard FR activator. Remove F+ and F- from

SCR assembly on sets with split FR activator.

NOTE
Disconnect V7, V8,V9, VO at AC terminal strip in 2. With an ohmmeter check for continuity across F3
controller before doing this test. and F4 or F+ and F- (see Figure 4-13).

Rotor Resistance 2-3.75 ohms, +5%.

mmmmm

A. Continuity/Resistance
B. No Continuity
C. No Continuity

»0—

i <-,

Figure 4-12. Stator Winding Test
1

1. Ohmmeter Connections

Figure 4-13. Field Continuity Check
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Generator Troubleshooting — cont’d.

3. Check for a grounded generator field. There

should be no continuity between field leads and
rotor assembly.

HAAWARNING

HOT PARTS! Generator field will get hot if field
is shorted. Avoid touching generator field,
severe burns may result.

AAWARNING

HIGH VOLTAGE! Use high voltage test only as
directed. High voltage may result in electrocu-
tion or severe injury. Foilow manufacturer’s
instructions to operate tester.

CAUTION

When performing the megohmmeter test, dis-
connect windings from all electronic compo-
nents (photo transistor board, SCR assembly).
Electronic components may be damaged if
subjected to megohmmeter high voltage.

4. Using a megohmmeter, apply 500 Volts DC to F3

or F4 lead (one-piece FR activator) or F+ and F-
(split FR activator). See Figure 4-14. (Follow the
instructions of the megohmmeter manufacturer
when performing this test.) A reading of approx-
imately 500K ohms (2 megohm) and higher indi-
cates the field winding is good. A reading of less
than 500K ohms (approx.) indicates deteriora-
tion of winding insulation and possible current
flow to ground. Repair or replacement of the
rotor assembly is necessary.

. Repair F3 and F4 (one-piece activator) or F+

and F- (split activator), if test should show leads
shorted to ground. Solder and insulate splices.
Use new sleeving when tying leads to shaft or
heat sink.

. Replace generator rotor assembly if tests show a

short or ground.

1. Megohmmeter Connections

Figure 4-14. High Voltage Test
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Exciter Armature

1.

Disconnect battery (negative lead first). See
“End Bracket Removal and Replacement.”
Remove end bracket. Disconnect leads A1 and
A2 from one-piece FR activator and AC leads
from split FR activator.

. With an ohmmeter, check for continuity across A1

and A2 or AC leads (see Figure 4-15).

. Repair A1 and A2 ieads (one-piece activator) or

AC leads (split activator) if damaged or open.
Soider and insuiate spiices. Use new sleeving
when tying leads to shaft or heat sink.

. Visually check exciter armature for shorted wind-

ing(s); with an ohmmeter check for low resis-
tance readings (under 0.1-0.2 ohms) Figure 4-15.
Low resistance readings indicate a faulty exciter
armature requiring replacement of rotor
assembly.

AAWARNING

HOT PARTS! Exciter armature wili get hot if
armature is shorted. Avoid touching armature
or severe burns can result.

Figure 4-15. Exciter Armature Continuity Check

A WARNING

HIGH VOLTAGE! Use high voltage test only as
directed! High voltage may result in electrocu-
tion or severe injury. Follow manufacturer’s
instructions when operating tester.

CAUTION

When performing the megohmmeter test, dis-
connect windings from all electronic compo-
nents (photo transistor board, SCR assembly).
Electronic components may be damaged if

subjected to megohmmeter high voltage.

. Using a megohmmeter, apply 500 Volts DC to

rotor shaft and A1 or A2 lead (one-piece FR
activator) or either AC lead (split FR activator).
See Figure 4-16. (Follow the instructions of the
megohmmeter manufacturer when performing
this test.) A reading of approximately 500K ohms
(1/2 megohm) and higher indicates the field wind-
ing is good. A reading of less than 500K ohms
(approx.) indicates deterioration of winding insu-
lation and possible current flow to ground. Repair
or replacement of the rotor is necessary.

1. Ohmmeter Connections
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Generator Troubleshooting — cont’d.

6. Repair A1 and A2 or AC leads if test indicates
leads shorted to ground. Solder and insulate
splices. Use new sleeving when tying leads to
shaft or heat sink.

7. Replace rotor assembly if test should show
armature shorted or grounded.

Photo Transistor Board
Used with Standard, One-Piece FR Activator

This section covers diagnostic procedures for units
utilizing a photo transistor board similar to that
shown in Figure 4-17. This type of photo transistor
board is used with the standard one-piece FR acti-

vator only. To test the photo transistor board used
with split FR activators, refer to “Split FR Activator”
earlier in this section.

1. Disconnect battery, negative lead first.

AAWARNING

HIGH VOLTAGE! When testing photo transis-
tor board, keep all other light sources away.
Otherwise, dangerous ceiling voltage may re-
sult.

2. Disconnect leads E and C from FR activator.

Figure 4-16. High Voltage Test



Generator Troubleshooting — cont’d.

3. Connect red and black photo transistor leads to AWARNING

ohmmeter (+) and (-). Cover the photo transistor. | s vy
Meter should read 300 K ohms or higher. HIGH VOLTAGE! Make sure leads C”and"E
to FR activator are connected to the correct

4. Shine a bright flashlight on photo transistor terminals. Reversal of these leads or grounding
board; meter should read 5K ohms or lower. of “C” (red) lead will turn the FR activator full
on resulting in ceiling output voltage. Damage
5. Ifohmmeter does notrespond, reverse ohmmeter to equipment or personal injury can result.
leads and repeat check (meter polarity may be
reversed). CAUTION

FR ACTIVATOR DAMAGE! Do not bend C and
E terminals on FR activator. Internal damage
and failure may result.

6. If ohmmeter does not respond, replace photo
transistor board and harness assembly.

7. Reconnect C (red) and E (black) photo transistor 8. Start set and shine bright flashlight on photo
board leads to C and E terminals of FR activator. transistor board (see Figure 4-17). AC voltmeter

%

Figure 4-17. Flashlight Test

1. Photo Transistor Board
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Generator Troubleshooting — cont’d.

should show ceiling voltage and return to very
low voltage when flashlight is removed. Repeat
test seven times. If output does not drop to low
voltage when flashlight is removed, replace FR
Activator. See “FR Activator.” If ceiling voltage is
not read, go to exciter armature test.

End Bracket Removal and Replacement
NOTE

On 30kW models, remove the end bracket
mounting bolts. On 40kW models, the junction
box must be loosened to allow end bracket
removal. Remove the six (6) junction box mount-
ing screws and pull the junction box away from
the engine to remove end bracket.

1. Remove LED board and cover. Disconnect leads
from speed sensor.

2. Remove screws holding actuator cup and photo-
transistor board.

CAUTION

FR ACTIVATOR DAMAGE! Do not bend C and
E terminals on FR Activator. Internal damage
and failure may result.

. On models with standard, one-piece FR activa-

tor, reach in and remove leads C and E from FR
Activator. For units with split FR activators,
remove the four leads from the photo transistor
board. This will allow slack when removing the
end bracket.

Remove 4 bolts holding end bracket to stator.

Use a pulling tool to remove end bracket. See

Figure 4-18.

CAUTION

To avoid loosening exciter field magnets, do
not attempt to remove end bracket by pound-
ing with a hammer.

. Pull the end bracket and exciter field assembly

overthe exciterarmature. Be extremely careful to
avoid damaging exciter field magnets or photo
transistor board.

. Reverse order of disassembly to reinstall end

bracket/exciter field assembly.

Figure 4-18. Removing End Bracket
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Section 5.
Generator Reconnection & Frequency Adjustment

Generator Reconnection

The stator leads of the generator may be recon-
nected if a different output phase or voltage is
desired. Refer to the following procedure and the
connection schematics below. Follow all safety pre-
cautions at the front of this manual and in the text
during this procedure.

1. Move controller Master Switch to OFF/RESET
{Dec-3 Controller) or OFF (Relay Controlier)
position.

AAWARNING

ELECTRICAL SHOCK! The Battery can cause
electrical burns and shocks. Exercise reasona-
ble care when working near the battery to avoid
electrical connections through tools. Remove
wristwatch, rings and other jewelry.

AAWARNING

UNIT STARTS WITHOUT NOTICE! Units with
Automatic transfer Switches start automati-
cally. Potential injury or electrocution can
result. Turn Generator Master Switch to OFF
position and remove battery cables (remove
negative lead first and reconnect it last) to dis-
able the generator set before working on any
equipment connected to the generator.

2. Disconnect engine starting battery, negative (-)

lead first.

3. Select desired voltage connection from Figure

5-1. Route leads through current transformers
and connect according to the diagram for desired
phase and voltage.

60 Hz—120/240V.—1 Ph. 3 Wire
50 Hz—110/220V.—1 Ph. 3 Wire
Used on Generators 20 kW-100 kW Only

CT3 Not Used

S
Meter Scale
TB2 Lo Lamp Jumper

60 Hz — 120/240V. — 3 Ph. 4 Wire Delta
50 Hz — 110/220V. — 3 Ph. 4 Wire Delta

Meter Scal
eter Scale
TB2 UP Lo Lamp Jumper

60 Hz — 120/240V. or 139/240V.
3 Ph. 4 Wire Low Wye

50 Hz — 120/208V. or 110/190V.
3 Ph. 4 Wire Low Wye

CT3 3 Lo

L3

L2

T M Scal
eter Scale
TB2|UP Lo Lamp Jumper

60 Hz — 277/480V. — 3 Ph. 3 Wire High Wye
50 Hz — 220/380V. — 3 Ph. 4 Wire High Wye

L1 L2

cT1 cTe

Meter Scale

Figure 5-1. Generator Reconnections
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Generator Reconnection & Frequency Adjustment — cont’d.

NOTE

With CT1and CT3, pilace dot on “H1” mark side
away from generator set. With CT2, place dot
on “H1” mark toward generator set.

NOTE

Current transformers (CT’s) will only be used
on generator sets equipped with metered con-
trollers and/or Safeguard Breakers.

everyone, especially children, away from the
set while it is running and take precautions to
prevent unqualified personnel from tampering
with or attempting to operate your generator
set. Have the set and electrical circuits ser-
viced only by qualified technicians. Wiring
should be inspected frequently — replace leads
that are frayed or in poor condition. Do not
operate electrical equipment when standing in

water, on wet ground or when your hands are

wet.
AAWARNING

HIGH VOLTAGE! Remember that the function
of a generator set is to produce electricity and
wherever electrical energy is present there is
the potential danger of electrocution. Keep

4. Ifcontrolleris equipped with meters, remove con-
troller cover and reposition meter scale lamp
jumper (see Figure 5-2), if necessary, to match
proper position for desired voltage (shown in
Figure 5-1). Replace cover.

R

Overspeed Relay Controller

1. Lamp Jumper

Figure 5-2. Meter Scale Lamp Jumper
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Generator Reconnection & Frequency Adjustment — cont’d.

5. If the controlleris equipped with meters, turn the 6. Reconnect starting battery, negative lead last.
phase selector switch to the L1-L2 position (1- Move controller Master Switch to the TEST or
Phase or 3-Phase depending on generator con- RUN position to start the generator set. Check
nection). If the controller is not equipped with voltmeter for proper voltage. Adjust voltage, if
meters, connect a voltmeter across leads L1 and necessary, with the Voltage Adjustment on Dec-3
L2. microcomputer controllers or the Regulator Rheo-

CAUTION stat on relay controllers. See Figure 5-3.
EQUIPMENT DAMAGE! Be sure that line cir-
cuit breakers, transfer switch and any other
accessories using line voltage are properly
sized for the voltage selected.

Dec-3 Microcomputer Controller Overspeed Relay Controller

Figure 5-3. Voltage Adjustment



Generator Reconnection & Frequency Adjustment — cont’d.

Generator Frequency Change and
Adjustment

Frequency Change
Generator frequency is determined by jumper posi-

NOTE tion on the AVR (voltage regulator) circuit board.
Frequency change is possible only on gensets See Figure 5-4. Jumper terminals T1 and T2 for 60
utilizing AVR (voltage regulator) circuit board Hz operation. To convert generator to 50 Hz output,
A-255670 or B-255670. jumper terminals T1 and T3.

1. T1 Terminal
2. T2 Terminal
3. T3 Terminal

Figure 5-4. Jumper Location — 50/60 Hz Operation
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Generator Reconnection & Frequency Adjustment — cont’d.

Frequency Adjustment

To check your generator set for proper frequency
operation, check the frequency meter for a no load
reading of 63 Hz for 60 Hz operation and 53 Hz for 50
Hz operation. If your generator is equipped with an
isochronous governor, check for 50 and 60 Hz oper-
ation at no load. If your controller is not equipped

2s Dec-3 Microcomputer Controller
¥ Wy i . -

with a frequency meter, connect a meter across VO
and V7 on the control board terminal strip (set must
not be running while making connection). Refer to
Figure 5-5.

To adjust governor speed, refer to the governor
adjustment section for your specific unit.

1. Frequency Meter Connection

Figure 5-5. Frequency Meter Connections






Section 6.
Generator Disassembly/Reassembly

AAWARNING

FLASH FIRE! To avoid the possibility of a flash
fire, do not smoke or permit flame or spark to
occur near carburetor, fuel line, fuel filter, fuel

Before beginning generator disassembly procedure,
carefully read all safety precautions at the beginning
of this manual. Please observe these precautions
and those included in text during the disassembly/
reassembly procedure.

AAWARNING

UNIT STARTS WITHOUT NOTICE! Units with
Automatic Transfer Switches start automati-
cally. Potential injury or electrocution can
result. Turn Generator Master Switch on con-
troller to OFF position and remove battery
cables (remove negative lead first and recon-
nect it last) to disable generator set before
working on any equipment connected to the
generator.

AAWARNING

ELECTRICAL SHOCK! The battery can cause
electrical burns and shocks. Exercise reasona-
ble care when working near the battery to avoid
electrical connections through tools. Remove

pump, or other potential sources of spilled fuel
or fuel vapors.

. Disconnect fuel, cooling and exhaust systems as

necessary totilt generator set. Disconnect output
leads or load circuit cables at generator.

. Any cranes, hoists or other devices used in disas-

sembly or reassembly must be rated for weight of
generator set. Check generator nameplate for
weight.

Disassembly

1.

Disconnect all controller-to-engine and engine-
to-generator harnesses and wiring. Disconnect
alarm horn circuit board connector {if equipped),
LED board and housing, and speed sensor.
Junction box and controller can beremoved as a
unit.

wristwatch, rings and any other jewelry. 2. Remove bolts from generator vibro-mounts.
3. Suspend the generator at both ends with hooks
inlifting eyes. Use a hoist to raise generatorend
AWARNING off vibro-mounts. Figure 6-1.
HOT PIPING! An engine gets hot whilerunning 4. Support the engine by placing wood blocks
and exhaust system components getextremely under flywheel housing. Lower generator end
hot. Do not work on generator set until unit is untilgenerator flywheel housing rests on blocks.
allowed to cool. Figure 6-1.
. Disconnect (negative lead first) and remove start- 5. Remove fan guard. Remove bolts holding adap-
ing batteries from work area to prevent fire ter to flywheel housing.
hazard. Disconnect any AC accessories such as 6. Remove nuts and spacers holding drive discs to
battery charger, block heater and fuel transfer flywheel
pump.
s g Drai 7. Work drive discs over studs to separate genera-
. Shut off fuel supply. ra.ln fuel system as n.eces- tor from engine. Figure 6-2.
sary by emptying fuel into proper containers. _
Remove any fuel containers from work area to 8. Set the generator assembly on the floor in a

prevent fire hazard. Ventilate work area to clear
fumes.

horizontal position. Remove support slings or
chains.



Generator Disassembly/Reassembly — cont’d.

PWWRINC

3 2. Adapter
3. Wood Block(s)

Figure 6-1. Hoisting Generator

1. Drive Discs

Figure 6-2. Separating Generator and Engine



Generator Disassembly/Reassembly — cont’d.

9. To remove the rotor assembly, hook hoist to
adapter and place generator assembly on floor
in avertical position. Figure 6-3. Before lowering
assembly, place boards along the edge of end
bracket to prevent damage to photo transistor
board.

10. Remove drive discs and fan from generator
assembly. See Figure 6-3.

1. Drive Disc Removal
2. End Bracket Support

Figure 6-3. Generator Support/Drive Disc
and Fan Removal

11.

12.

Fasten lifting eye and hoist hook to rotor flange.
Hoist rotor while being careful to avoid damag-
ing exciter armature or exciter field magnets.
See Figure 6-4.

While rotoris suspended, remove photo transis-
tor board and actuator cup. On sets with stand-
ard, one-piece FR activators, remove leads C
(red) and E (black) from FR Activator. On units
with split FR activators, disconnect leads AC,
F3, and G from SCR assembly. Cut terminals on
photo transistor board to remove board. If photo
transistor board will be removed, leave leads as
long as possible.

1. Hoist Hook Locations

Figure 6-4. Rotor Removal
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Generator Disassembly/Reassembly — cont’d.

13. Slowly lower rotor to horizontal position. Setthe 14. In order to remove the adapter and end bracket
rotor on a wooden surface. Take care not to from the stator, the generator assembly must be
damage windings, laminations or bearing. See set onthe adapter end. Fasten chains to adapter
Figure 6-5. and lower to a horizontal position. Fasten hook

to end bracket eye and hoist to a vertical posi-
tion. See Figure 6-6.

1. Rotor Assembly

1. Hoist Hook
2. Hoist Hook
3. End Bracket
4. Adapter

Figure 6-5. Lowering Rotor

Figure 6-6. Removing Adapter
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Generator Disassembly/Reassembly — cont'd.

15. Remove adapter mounting bolts. Fasten hoist Reassembly
hooks to end bracketand raise assembly siightly.
Bump adapter loose by using a rubber mallet.

16. Lower stator assembly. Remove end bracket

1. Install new tolerance ring in end bracket. Attach
exciter field to end bracket with four mounting
screws. See Figure 6-7.

mounting bolts. Separate end bracket from sta- 2. Place the statorinavertical position, end bracket
tor by bumping loose with a rubber mallet. side up.
. NOTE
17. Remove exciter magnets from end bracket. A flat
edge screwdriver can be used to remove toler- End bracket side of stator has four mounting
ance ring. Figure 6-7. bosses.

o

1. Tolerance Ring
2. Exciter Magnets

Figure 6-7. End Bracket View
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Generator Disassembly/Reassembly — cont’d.

3. Place end bracket on stator; use bolts to align washers. Lower stator onto adapter and finish
holes. Use arubber malletto mountend bracket tightening bolts.
flush with stator. See Figure 6-8. NOTE
NOTE Adapter hoisting eye must be opposite of the

stator mounting bracket and directly below

End Bracket housing eye must be opposite of
9 ey PP end bracket hoisting eye.

the stator mounting bracket.
7. To install rotor, the generator assembly must be

NOTE set on the end bracket end. Fasten hoisting hook
Later FRil models use a skewed (slanted) rotor to end bracket eye and lower generator assem-
with straight stator. When replacing either rotor bly to a horizontal position.

or stator, be sure replacement is the same as the
original. Rotor and stator must be of dissimilar
styles (skewed rotor with straight stator or
straight rotor with skewed stator) for generator
to function properly.

4. Install bolts to attach end bracket to stator.

5. Attach hoist hooks to end bracket and suspend
stator. Place the adapter on the floor and lower
stator to within 1/2-1/4 in. (12.7-6.4 mm) of the
adapter lip. See Figure 6-9.

6. Align adapter with stator and start bolts with

Figure 6-8. Mounting End Bracket on Stator Figure 6-9. Aligning Adapter and Stator

6-6



Generator Disassembly/Reassembly — cont’d.

8. Attach hoisting hooks to adapter as shown in 9. Fasten lifting eye and hoist hook to rotor flange.
Figure 6-10. Suspend generator assembly. Be- Figure 6-11. Hoist rotor to a vertical position,
fore lowering generator, place boards along the taking care notto damage windings, laminations
edge of the end bracket. A one in. (2.54 cm) or bearing.

clearance must be available underneath the cen-
ter of the end bracket to prevent damage to the
photo transistor board and actuator cup when
the rotor is installed.

1. Hoist Hook

Figure 6-11. Hoisting Rotor

Figure 6-10. Supporting Generator Assembly



Generator Disassembly/Reassembly — cont’d.

10.

While the rotor is suspended, install the photo
transistor board, insulator board, and actuator
cup. Early split activator generators used
washers to insulate the photo transistor board
from the actuator cup. If the unit is disas-
sembled, replace washers with insulated board
(available from service parts.) Place photo tran-
sistor board lead through actuator cup as shown
in Figure 6-12. Push lead through hole in rotor

shaft and then through exciter laminations end-
ing near the FR Activator (older models) or SCR
assembly (newer models).

NOTE

The photo transistor board used on older
model generators will differ from that shown.

1. Insulator Board/Washer Not Shown

6-8

Figure 6-12. Installing Photo Transistor Board




Generator Disassembly/Reassembly — cont’d.

11.

12.

AWARNING

HIGH VOLTAGE! Be sure that foil side of photo
transistor board, end of shaft and threaded
holes are clean and free of metal particles and
chips. Dangerous HIGH VOLTAGE may result.
AC voltmeter must show proper output before
generator may be reconnected to load.

Attach photo transistor board, insulator board,
and actuator cup to end of rotor shaft with two
mounting screws. Figure 6-13. Cut off excess
lead wire, leaving enough wire to reach FR
Activator or SCR assembly. Strip 2-3 in. (50-75
mm) of gray insulator jacket from lead. Cut off all
exposed uninsulated wire. Strip about 1/4 in. (6
mm) of insulation on red and black leads and
crimp on 3/16 in. (4.7 mm) female push-on ter-
minals (part no. X-431-19). Before connecting to
FR Activator or SCR assembly terminals,
secure leads with tie wraps. On models
equipped with standard, one-piece FR activa-
tors, reconnect red lead to “C” terminal and
black lead to “E” terminal on FR Activator. On
sets with a split FR activator, connect white lead
to AC terminal, red lead to F+ terminal, green
iead to G terminal, and black lead to remaining
AC terminal.

Suspend rotor over generator assembly. Lower
rotor field into stator. Be extremely careful while
lowering rotor to avoid damaging exciter arma-
ture, field magnets, stator windings or rotor lam-
inations. See Figure 6-14. Carefully align rotor
bearing into end bracket tolerance ring. Check
for an outer race measurement of 1/4 in. from
bracket to bearing. Make sure the photo transis-
tor board and actuator cup have clearance
below the end bracket.

Figure 6-13. Mounting Photo Transistor
Board and Actuator Cup

13. Place fan over rotor flange and torque bolts to

260 in. Ibs. (29.4 Nm).

14. Fasten drive discs to end of rotor shaft. Torque

drive disc mounting bolts to 50 ft. Ibs. (108.48
Nm).
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Generator Disassembly/Reassembly — cont’d.

6-10

Figure 6-14. installing Rotor

1. Flywheel Studs

Figure 6-15. Flywheel Studs

15. Attach hoist to adapter eye and place generator
assembly in a horizontal position. Take care not
to damage rotor or stator. Hoisting eyes of gen-
erator should be to the top.

16. Thread studs into flywheel as shown in Figure
6-15.



Generator Disassembly/Reassembly — cont'd.

17. Place hoist hooks into end bracket and adapter 1 2 3
eye. Raise generator assembly and align studs ‘ ‘
with drive discs by turning the flywheel. Move
generator as necessary to work drive discs over
studs. When drive discs are about 1in. (25 mm)
over studs, install spacers. Figure 6-16.

18. Move generator as necessary to align adapter
and flywheel housing. Fasten and final tighten
adapter to flywheel housing bolts and lock
washers. Figure 6-17.

19. Install nuts on studs.

20. Hoist generator and engine slightly to remove
wood block(s) from under flywheel housing.
Align generator assembly and vibro mounts.
Lower generator and tighten vibro mount mount-
ing bolts.

21. Remove chains or slings used to suspend gen-
erator. Final tighten drive discs to flywheel.

22. Install fan guard.

23. Reinstall junction box and controller. Recon-
nectali controller-to-engine and engine-to-gen-
erator harnesses and wiring. Refer to Section 7,
Wiring Diagrams.

24. Reconnect fuel, cooling and exhaust systems

; . - 1. Drive Discs
that were disconnected during disassembly. 2. Studs

Reconnect output leads or load circuit cables at 3. Spacers

generator. Open fuel supply valve. Figure 6-16. Installing Spacers

Figure 6-17. Aligning Adapter and Flywheel Housing
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Generator Disassembly/Reassembly — cont’d.

25. Reconnect starting batteries and connect any NOTE
AC accessories, such as battery charger, block Set speed sensor gap at 0.020 in. (0.508 mm)
heater and fuel transfer pump.

when remounting. See Figure 6-18.

. White/Clear (16)

. Red (24)

. Black (2)

. .020 in. (0.508 mm) Gap
. Actuator Cup

bW N =

Figure 6-18. Speed Sensor Air Gap
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Section 7.
Governor Adjustment

Mechanical Governor Adjustments — Diesel Engines

Frequency Adjustment

1. Start the generator set, observe the frequency
meter.

2. Loosen the fuel pump high speed screw locknut
to make the adjustments. See Figure 7-1 or 7-2.

3. To increase or decrease the frequency (at no
load), rotate the screw clockwise or counterclock-
wise respectively. Tighten the locknut.

The loaded droop frequency may alternately be
adjusted to the operating frequency at full load.
Apply the full load to the generator set by closing the
generator circuit breaker and then make adjust-
ments to the fuel pump screw.

The stability of the frequency is not adjustable; it is
present via the fuel pump.

1. Adjustment Screw

Figure 7-1. Fuel Pump High Speed Screw
(Cummins 4B and 6B Engines)

AN

51

W
l\\'

1. Adjustment Screw

Figure 7-2. Fuel Pump High Speed Screw
(Cummins 6C Engine)



Governor Adjustment — cont’d.

1. Governor Belt

2. Speed Adjustment
3. Throttle Linkage
4. Governor Arm

5. Pivot Point

6. Eyebolt Head

7. Sensitivity Adjustment
8. Governor Mounting

Figure 7-3. Governor Components and Adjustments

Mechanical Governor Adjustments — Gas/Gasoline

With the constant speed type governor, the throttle
linkage is fixed at a definite length to establish a
specific load speed of 1800 rpm (1500 rpm, 50 Hz
models). No adjustment should be made to throttle
linkage as any variation in speed causes frequency
changes in output of the generator — for this reason
only slight readjustment of speed is possible. If
governor setting is too sensitive, hunting or speed
surging will occur with changing load. If a consider-

able dropin speedis experienced when normal load
is applied, the governor should be adjusted for
greater sensitivity. If one of the governor settings is
readjusted, the other should be readjusted since
each has an effect on the other. The governor com-
ponents and adjustments are shown in Figure 7-3.
With the setrunning at full or rated load, make speed
and sensitivity adjustments.



Governor Adjustment — cont’d.

Speed

Check speed with hand tachometer or frequency
meter. Loosen locking nuton speed adjusting screw.
Turn screw in clockwise direction to increase speed
(and frequency) or in counterclockwise direction to
decrease speed. Lock nut at new setting. Follow this
adjustment with sensitivity (droop) adjustment.

Sensitivity

Testunder normalload conditions. If readjustmentis
needed, proceed as follows. To make governor con-
trol more sensitive, loosen the nut at bottom of
adjusting eyebolt and tighten the top nut thereby
drawing the head of the eyebolt closer to the gover-
nor arm pivot point. To make governor control less
sensitive, loosen the top nut and tighten the bottom
nut to move the head of the eyebolt away from the
pivot point. After sensitivity is correct, tighten the
nut that was previously loosened to lock the eyebolt
at the new setting. Recheck speed after sensitivity
adjustment since changing this will also affect
speed.

NOTE

A speed droop of 3 Hz or 90 rpm between no
load and full load is normal.

United Technologies (Ambac/Bosch)

Electric Governor Adjustments —
Diesel and Gas/Gasoline

Some sets are equipped with United Technologies
(Ambac/Bosch) Electric Governors. Since the gov-
ernoris all electric, no mechanical drive or hydraulic
connection is required. The system consists of a
magnetic pickup to sense engine speed, an elec-
tronic control unit to control the current input to the
throttle actuator, and an actuator to position the
throttle. See Figures 7-4 through 7-6.

Figure 7-4. Magnetic Pickup

” o RO o R AR R

Figure 7-5. Control Unit



Governor Adjustment — cont’d.

Figure 7-6. Throttle Actuator

Governor Control Unit Wiring Connections

Connect the wiring harness to the actuator. See
Figure 7-7.




Connect the wiring as illustrated in Figure 7-8.

ED GF*EE';rerminaH .
r-WHITE O a9 (b,
BLACK

Terminal 2

Figure 7-8. Control Unit Wiring

Actuator Linkage Adjustment

Position the fuel pump throttle lever in the full throt-
tle position and the actuator in the idle position.
Install the linkage and start the generator set. See
Figure 7-9.

Figure 7-9. Linkage Adjustment

While holding the actuator arm in the idle position,
adjust the linkage to obtain the following:

60 Hz Operation -
approximately 58 Hz, 1740 RPM

50 Hz Operation -
approximately 48 Hz, 1440 RPM

See Figure 7-10.

Figure 7-10. Linkage Adjustment - cont’d.

Adjust the high idle adjusting screw to allow for the
excessive travel needed to maintain the maximum
power required. See Figure 7-11.

A = (.025 inch) .635 mm

Figure 7-11. High Idle Adjustment Screw
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7-6

Ensure all linkage and levers are securely tight-
ened. See Figure 7-12.

Stability and Gain Adjustments

Set the STABILITY and GAIN controls to approx-
imately midpoint. See Figure 7-14.

Figure 7-12. Tightening Linkage

Manually push the actuator to the full fuel position.
See Figure 7-13. When released, it should return to
the low idle position without binding or obstructions.

Figure 7-13. Actuator Position

I GAIN STABILITY

Figure 7-14. Control Unit Adjustment

Set the FREQUENCY TRIM CONTROL (if used) to
approximately midpoint. See Figure 7-15.

Figure 7-15. Control Unit Adjustment - cont’d.



Connect a frequency meter to controller terminals
VO and V7. See Figure 7-16. Additional views of
controller terminals VO and V7 are contained in
Section 3, Controller Troubleshooting.

AUTO
OFF . . TEST

Performance Adjustments

Once the desired frequency is obtained (50 or 60
Hz), the two performance adjustments, GAIN and
STABILITY, can be made as follows.

At no load, slowly rotate the GAIN adjustment on the
SPEED CONTROL unit clockwise until the engine
surges. IF SURGING DOES NOT OCCUR WITH
THE GAIN ADJUSTMENT IN THE FULLY CLOCK-
WISE DIRECTION, MOVE THE FUEL LEVER TO
INDUCE SURGING. Rotate the screw counterclock-
wise 30 degrees to regain stability. See Figure 7-18.

Figure 7-16. Frequency Meter Connection

Frequency Adjustment (Speed)

Start the generator set. Adjust to the desired fre-
guency (50 or 60 Hz) by adjusting the SPEED poten-
tiometer (pot). Rotate pot. clockwise to increase.
See Figure 7-17.

RN

' gPEED GAIN STABILITY

Figure 7-17. Frequency Adjustment

Figure 7-18. Performance Adjustments

Slowly rotate the STABILITY adjustment clockwise
until surging returns. See Figure 7-19. Rotate the
screw counterclockwise 30 degrees to regain
stability.

Figure 7-19. Performance Adjustments - cont’d.



Load may now be applied to the generator set. If
necessary, repeat the first two steps until optimum
performance is obtained. Normally, the critical con-
dition for GAIN and STABILITY adjustment is at no
load. See Figure 7-20.

Figure 7-20. Applying Load to Generator

7-8

The optimum adjustment of both controis is in the
maximum clockwise position where the best
response and stability are obtained under all oper-
ating conditions. Backing off slightly from this posi-
tion will allow for changing conditions that may
affect the dynamic response of the engine. If a load
bank and recorder are available, use them to make
and verify performance. See Figure 7-21. If a stable
system cannot be obtained, refer to the Trou-
bleshooting Procedures in the Engine Service
Manual.

. ) | | ef
~ Respones ©| |~ Respones O

Figure 7-21. Final Adjustments
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Figure 7-22. Control Unit Adjustments

1. Droop Pot. 3. Gain

2.1 Pot.

Pot.

4. Speed Pot.

Barber-Colman Electronic Governor Adjustments

Some sets are equipped with Barber-Colman Elec-
tronic Governors. Since this is an electronic device,

no mechanical drive or
required. The system cons

an electronic control unit, and an actuator. The mag-
netic pickup monitors engine speed and transmits
this information to the electronic control unit (Figure
7-22). The electronic control unit interprets the sig-
nal from the magnetic pickup to control current input
to the throttle actuator. The throttle actuator adjusts
the throttle position on the engine (Figure 7-23).

hydraulic connection is
ists of a magnetic pickup,

Figure 7-

A

23

i i ik

. Throttle Actuator
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Governor Adjustment — cont’d.

L ater model Barber-Colman control units are
equipped with switches S1 and S2. Prior to making
governor adjustments, verify that S1 and S2 are in
the proper position for your application. Switch St
selects the controller response range based upon
engine type. S1 should be in the OFF position for
diesel powered generators. Set S1 to the ON posi-
tion for gas/gasoline applications. Switch 82
matches the control unit to the governor actuator. In
all cases, switch S2 must be in the OFF position.
{(Kohler FRII generators use the DYNA 8000
actuator.)

Preliminary Adjustments

1. Turn Generator Master Switch to OFF. Generator
must not be operating.

2. Set the Control Unit | adjustment one division
from zero and the Gain adjustment at the third
division from zero.

3. For isochronous operation, set the droop adjust-
ment counterclockwise to minimum position. For
droop operation, set droop pot. to desired droop.
Droop adjustment may be necessary with parallel
generator operation.

4. Position actuator lever to hold fuel pump lever in
STOP position when power is OFF. The actuator
linkage must be adjusted for smooth, non-binding
operation.

7-10

Final Adjustments

1.

Move Controller Master Switchto RUN or TEST to
start generator set.

. Adjust the control unit speed pot. until the engine

is operating at the desired rpm (50 or 60 Hz on
frequency meter).

. If governing is unstable, turn | and Gain pots.

slightly counterclockwise.
NOTE

Except for the Speed pot., control unit pots.
have internal stops at 0 and 100% positions.

. Slowly turn the Gain adjustment pot. clockwise

until the actuator lever wavers. (The actuator
lever will waver faster than when the | pot. was
adjusted.) Slowly turn Gain adjustment pot. coun-
terclockwise until the actuator lever is stable.

. Jog the actuator lever by hand. If the actuator

lever wavers three to five times and then stabi-
lizes, the Gain setting is correct. If the Gain set-
ting is still incorrect, proceed to step 6.

. Turn the Gain pot. one division counterclockwise.

Turn | pot. fully clockwise and watch the actuator
lever. If the actuator lever does not become
unstable, jog it by hand.

. When the actuator lever wavers, slowly turn the |

pot. counterclockwise until the tever is stable.

. Jog the actuator lever by hand. It should waver

three to five times before stabilizing. The gover-
nor is now properly adjusted.



Control

1
EFC

Actuator

Figure 7-24. Electronic Governor Operation

Cummins EFC Electronic Governor Adjustments

Some sets are equipped with EFC Electronic Gover-
nors. Since this is an electronic device, no mechani-
cal drive or hydraulic connection is required. The
system consists of a magnetic pickup, an electronic
control unit, and an actuator. The magnetic pickup
monitors engine speed and transmits this informa-
tion to the electronic control unit (Figure 7-24).

The electronic control unitinterprets the signal from
the magnetic pickup to control current input to the
actuator. The actuator adjusts the throttle position
on the engine. A change in current to the actuator
makes the actuator shaft rotate which, in turn, regu-
lates fuel flow and engine speed. All governor
adjustments are made on the electronic control unit.
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Preliminary Adjustments

Use preliminary adjustments to return control unit
pots. to standard starting positions for final adjust-
ments. Normally, preliminary adjustments are not
necessary except when the control unit has been
replaced. Reference Figure 7-25 for location of con-
trol unit adjustment pots.

@[

|

w%

ILN

s o= [IS]

L.;]

RUN 3PD

A B

S S

Figure 7-25. Electronic Governor Control Unit.

Idle Speed

1. Turn idle speed pot. counterclockwise to end
(0-20 turns).

2. Turn idle speed pot. clockwise 10 turns. ldle
speed pot. is now at mid-position.

Run Speed

1. Turn run speed pot. counterclockwise to end
(0-20 turns).

2. Turn run speed pot. clockwise 10 times. Run
speed pot. is now at mid-position.

Gain and Droop Controls
1. Turn gain pot. to mid-position (50) on scale.

2. Turn droop pot. fully counterclockwise for iso-
chronous operation.

Final Adjustments
Governed Speed Adjustment

1. Disconnect generator set from load by tripping
line circuit breakers or turning loads off. Start the
generator set (see Section 2, “Local Starting”).

2. Adjust control unitidle speed pot. until the engine
is running at 600 to 650 rpm.

3. Generators which are to operate at 60 Hz full load
must be adjusted to 60 Hz (1800 rpm) for iso-
chronous operation. Adjust run speed pot. until
no load speed is correct (60 Hz). Generators
which are to operate at 50 Hz full load must be
adjusted to 50 Hz (1500 rpm) for isochronous
operation. Turn run speed pot. clockwise (faster)
or counterclockwise (slower) to regular engine

" run speed. Reference controller frequency meter
when making adjustments.

4. Close main line circuit breaker.

Droop Adjustment

The control unit droop adjustment pot. regulates
generator frequency droop caused by increased
load. For isochronous operation, the droop pot.
must be turned fully counterclockwise. No further
adjustment is necessary.

Parallel generator systems may require additional
droop pot. adjustment (other than fully counter-
clockwise). Use the following formula to determine
governor droop.

High Idle Speed - Rated Speed x 100% = Governor
Rated Speed Droop

Examples:

1890-1800 x 100
1800

1800-1800 x 100
1800

5% Droop

I

0% (Isochronous)



Droop Operation

Close the main line circuit breaker and apply the
rated KW load. See Figure 7-26.

Check the frequency meter to make sure the full
load governed speed is correctly set at 60 Hz or 50
Hz.

ESN 50 °° 60
45 65

HERTZ

OFF

MAIN LINE
CIRCUIT BREAKER

0iB01s0

Figure 7-26. Circuit Breaker Position

1. If the frequency meter is less than 60 Hz or 50 Hz,
more droop is present than desired.

2. Turn the droop potentiometer counterclockwise
slowly until it is 60 Hz or 50 Hz. (Figure 7-27).

EIp

40 + HERTZ

Figure 7-27. Droop Pot.

3. Open the main line circuit breaker and adjust the
no load governed speed again to the correct
setting. See Figure 7-28.

1

rl-gj[@
.Lm»j

Figure 7-28. No Load Speed Adjust

4. Close the main line circuit breaker and apply the
load. The frequency meter must read 60 Hz or 50
Hz.

5. If the frequency meter is not 60 Hz or 50 Hz,
repeat the procedure. It will usually take two or
three successive adjustments to obtain the cor-
rect frequency.

6. To calculate the operating (governed) speed
under the available load for droop operation,
when the full KW load is not available, use this
formula.

S, = Su- Available KW Load Y x { S, - Sy
Rated KW

Where

S. = Speed at Available KW Load
S; = Speed at Full KW Load

S, = Speed at No Load

Example

Available KW Load = 400

Rated KW = 500

Speed at Full KW Load = 1800

Speed at No Load = 1854

S, = 1854 - [(400) X (1854 - 1800)]
500

S, = 1811 RPM

NOTE: The engine speed in RPM is equal to 30
times the frequency (Hz). At 60.0 Hz, the
engine speed = 30 x 60 = 1800 RPM.
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Gain Adjustment

The control unit gain adjustment pot. regulates the
response time of governor to load changes.

1.

7-14

Close main line circuit breaker and apply approx-
imately 25% of the rated load.

. If the engine speed is constant, turn gain pot.

clockwise until engine speed is not constant.

. Slowly turn gain pot. counterclockwise until a

constant speed is attained.

. Turn gain pot. counterclockwise an additional 1/2

division on scale.

NOTE

If the engine is not stable after the gain adjust-
ment is made, install a jumper wire between
control unit terminals A and B. See Figure 7-4.

Figure 7-29. Electronic Governor Control Unit.




Section 8.
Accessories

Except for the safeguard breaker kit and the line NOTE
circuit breaker kit, the following accessories are
designed for installation on units with Dec-3 Micro-
computer Controllers. Refer to the accessory con-
nection diagram in Section 9 to aid in instaltation.

Any combination of remote annunciators
and/or AV alarms totaling three may be con-
nected to the generator controller.

Remote Annunciator Kit
(Decision Monitor)

A remote annunciator allows convenient monitoring
of the sets condition from alocation remote from the
generator. Decision Monitors include alarm horn,
alarm silence switch, lamp test and the same lamp
indicators as the Dec-3 microcomputer controller,
plus the following:

Safeguard Breaker Kit

The safeguard breaker senses output current on
each generator phase and will shut off the AC volt-
age regulator in the event of a sustained overload or
short circuit. It is not a line circuit breaker and will
NOT disconnect the generator from the load. See

Figure 8-2.
® Line Power — lamp lights when commercial util-
ity power is in use.
* Generator Power — lamp lights when generator AWARNING

power isin use.
HIGH VOLTAGE! Disconnect set form load by

opening line circuit breaker, or by disconnect-

Audio-Visual (AV) Alarm Kit ing generator output leads from transfer switch
An AV alarm warns the operator of fault shutdowns and heavily taping ends of leads. The GENERA-
and pre-alarm conditions (except battery charger TOR SAFEGUARD BREAKER MUST NOT BE
faultand low battery voltage) from alocation remote USED IN PLACE OF LINE CIRCUIT BREAKER!
from the generator. AV alarms include alarm horn, If high voltage is transferred toload during test,
alarm silence switch and common fault lamp. See personal injury and equipment damage may
Figure 8-1. result.

Figure 8-1. Audio-Visual Alarm Figure 8-2. Safeguard Breaker
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Accessories — contd.

Line Circuit Breaker Kit

The line circuit breaker interrupts generator output
in the event of an overload or short circuit. It should
be opened manually to disconnect the generator
from the load when servicing the generator set. See
Figure 8-3.

Figure 8-3. Line Circuit Breaker

Emergency Stop Kit

The emergency stop kitallows immediate shutdown
of the set from a station remote from the generator
(Figure 8-4). If the emergency stop switch is acti-
vated, the emergency stop lamp lights and the unit
shuts down. The generator cannot be restarted until
the emergency stop switch is reset (by replacing
glass face) and the controller is reset by placing
Generator Master Switch in the OFF/RESET posi-
tion.

8-2

A remote emergency stop switch may be connected
to the controller via terminals TB1 and 1A. The K4
relay (included with kit) must also be installed onthe
controller circuit board. When the emergency stop
switch is activated contacts in the switch open to
deenergize the K4 relay and shut down the gener-
ator.

Figure 8-4. Emergency Stop Kit



Accessories — cont’d.

Overvoltage Kit

The overvoltage circuit will cause immediate engine
shutdown when itis triggered by a DC signal from an
overvoltage shut-down option. The genset will auto-
matically shut down if output voltage is 15 % above
nominal voltage longer than one second. The over-
voltage option connects to wire 30 in the controller.
See Figure 8-5.

1

1. Overvoltage Option Connection

Figure 8-5. Overvoltage Connection

Isolated Alarm Contact Kit
(12 and 24 Volts)

Function

The isolated alarm contact kit allows monitoring of
the standby system and/or the ability to activate
accessories from alocation remote from the genera-
tor. Warning devices (lamps, audible alarms) and/or
accessories are typically connected to the set’s
overspeed, overcrank, high engine temperature, low
oil pressure and low water temperature functions.

Mounting

The Kohler isolated alarm contact kit can be
mounted in any location, including on the generator
set. If desired, more than one isolated alarm contact
kit can be connected to the controller terminal strip.
The contact kit can be used as an alternate or in
conjunction with the Decision Monitor annunciator
panel.

A total of three isolated alarm contact kits may be
connected to the Dec-3 Microcomputer Controller.

Relay Contact Rating

Maximum Switching Power ............ 1250 VA
Maximum Switching Voltage ....... 250 Volts AC
Maximum Switching Current ........ +.. 5 Amps.
Minimum Switching Power ...... 100 Microamps.

10 Volts DC

A warninG

UNIT STARTS WITHOUT NOTICE! Units with
Automatic Transfer Switches start automati-
cally. Potential injury or electrocution can
result. Turn Generator Master Switch on con-
troller to OFF position and remove battery
cables (remove negative lead first and recon-
nect it last) to disable generator set before
working on any equipment connected to the
generator.

Connection Requirements

Terminals 2 and 42A from annunciator terminal strip
(TB1) in controller must be connected to provide an
electrical source. The customer then has the choice
of up to five functions (K1-5) to activate the appro-
priate accessories. See Figure 8-6 and the wiring
diagram for standard connections and identification
of alarm functions and terminal numbers.
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Accessories — cont’d.
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Accessory Connection

The Dec-3 controller circuit board is equipped with a ter-
minal strip for easy connection of generator set accesso-
ries. Alarms, battery chargers, remote switches, and other
accessories can be direct-connected to the controller cir-
cuit board using 18 or 20 gauge stranded wire. With the
controller circuit board panel lying flat, route accessory

leads through the controller port and guide loops to the
circuit board terminal strip. See Figure 8-7. The controller
circuit board panel must be lying flat to ensure adequate
slack in accessory leads. For specific information on
accessory connections, refer to the accessory wiring
diagram (Section 9) and the instruction sheetaccompany-
ing each Kit.

2. G

saS S S

1. Termin
uide Loops

al Strip

Figure 8-7. Connecting Accessory Leads






Section 9.
Wiring Diagrams

Diagrams for Generators with Overspeed Relay Controllers

Figure 9-1.
Figure 9-2.
Figure 9-3.
Figure 9-4,
Figure 9-5.
Figure 9-6.
Figure 9-7.
Figure 9-8.
Figure 9-9.
Figure 9-10.

Ford LSG-423 Gas/Gasoline, 1-Phase/3-Phase (Standard FR Activator) ......
Ford CSG-649 Gas/Gasoline, 1-Phase/3-Phase (Standard FR Activator) ......
Ford LSG-875 Gas/Gasoline, 1-Phase/3-Phase (Standard FR Activator) ......
Ford Engines, Gas/Gasoline, 1-Phase/3-Phase (Split FR Activator)* ..........

Ford CSG-649 Gas/Gasoline, 600-Volt (Standard FR Activator) ...
Ford Engines, Gas/Gasoline, 600-Volt (Split FR Activator)* ......

Cummins Engines, Diesel, 1-Phase/3-Phase (Standard FR Activator) ........

Cummins Engines, Diesel, 1-Phase/3-Phase (Split FR Activator)*
Cummins Engines, Diesel, 600-Volt (Standard FR Activator) .....
Cummins Engines, Diesel, 600-Volt (Split FR Activator)* .........

Overspeed Relay Controller Diagrams

Figure 9-11.
Figure 9-12,
Figure 9-13.

Relay Controller without Meters, 1-Phase/3-Phase ..............
Relay Controller with Meters, 1-Phase/3-Phase ..................
Relay Controller with Meters, 600-Volt ...........................

Diagrams for Generators with Dec-3 Controller**

Figure 9-14.
Figure 9-15.
Figure 9-16.
Figure 9-17.
Figure 9-18.
Figure 9-19.
Figure 9-20.
Figure 9-21.
Figure 9-22,
Figure 9-23.
Figure 9-24.

Ford Engines, Gas/Gasoline, 1-Phase/3-Phase (Standard FR Activator) ......
Ford Engines, Gas/Gasoline, 1-Phase/3-Phase (Split FR Activator) ...........

Ford Engines, Gas/Gasoline, 600-Volt (Standard FR Activator) ...
Ford Engines, Gas/Gasoline, 600-Volt (Split FR Activator) .......

Cummins 4B, 6B, 6C Diesel, 1-Phase/3-Phase (Standard FR Activator) .......

Cummins 4B, 6B, 6C Diesel, 1-Phase/3-Phase (Split FR Activator)
Cummins 4B, 6B, 6C Diesel, 600-Volt (Standard FR Activator) ...
Cummins 4B, 6B, 6C Diesel, 600-Voit (Split FR Activator) ........
Cummins NT855 Diesel, 600-Volt (Standard FR Activator) ........
Cummins NT855 Diesel, 600-Volt (Split FR Activator) ............
Dec-3 Controller Accessory Connection ........................

* Includes Overspeed Relay Controller Wiring Diagram
** Includes Dec-3 Microcomputer Controller Wiring Diagram

9-3
9-4
9-5
9-6

9-8
9-9
9-10
9-11
9-12

9-16
9-17
9-18
9-19
9-20
9-21
9-22
9-23
9-24
9-25
9-26






Wiring Diagrams—Generators w/Overspeed Relay Controllers
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Figure 9-1. Ford LSG-423 Gas/Gasoline, 1-Phase/3-Phase (Standard FR Activator)
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Figure 9-2.

Ford CSG-649 Gas/Gasoline, 1-Phase/3-Phase (Standard FR Activator)
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Figure 9-4. Ford Engines, Gas/Gasoline, 1-Phase/3-Phase (Split FR Activator)
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Figure 9-5. Ford CSG-649 Gas/Gasoline, 600-Volt (Standard FR Activator)
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Figure 9-6. Ford Engines, Gas/Gasoline, 600-Volt (Split FR Activator)
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Figure 9-7. Cummins Engines, Diesel, 1-Phase/3—-Phase (Standard FR Activator)
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Figure 9-8. Cummins Engines, Diesel, 1-Phase/3-Phase (Split FR Activator)
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Figure 9-9. Cummins Engines, Diesel, 600-Volt (Standard FR Activator)
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Figure 9-10. Cummins Engines, Diesel, 600-Volt (Split FR Activator)
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Figure 9-11. Relay Controller without Meters, 1-Phase/3-Phase




LG-1814-0000

=]
Q.00 ¢
70)
[ ERORENC e
DRCHON |
OIS 15 |4Q‘2
ORCRORE
0.0,0,Q
8 7 s %
o > . > ' ®
. 5 O,0,0,®
LAWP |
i J
< <
< : PIN INSERTION END
LR-1810- 1400 | g I
b <
: 8
< s C.T./A.C. TERMINALS-TB2
:
A.C § \ O 3 O
LT WATER
vo_TS z O 2 O VAL TAGE
o 5 o ADAST
LO-1812-2222 C o O
—O co O
g W-810-221%
< O v O
s !
i,‘] : LC-1811-2222 O ve O
\8~ (B-1814-2214 I ve O
A.C § ; —7 O v O
AMBS =
LA i W- 1824-9122
3
Q:/ 3 N LW- 1820-01 14
P-1807-
[P-1807-1400 % R O L_PPERO
D - - - """"""""-"”"-"""”-""”"-"""-"¥—""'—\{/\—"' -\~ — — — — - T T T T
-
LW-1804-1414 = L | ——
LY-i8i2-2222 i § O vy O \ v ’
W2 1B1T1-9422 ] 3 [ RELAY BOARD N~ |
LO-1BiIz-Saz2 = e O
LW-iBI0-1414 LOWER 1 Q vz I
@/_— Tes ' LW-1820-9.22 Ol ve |
GROND | Ol ve !
- ————— - ! O v4 |
= | | | P6 [
N 3
& | TEST —— = ' [ O ]
g | oFF = | l Qis3 |
: | ) | —-0 000 |
g LAWP ! AUTO = ’ i 571279 6 3 O.ls |
(PPER ~ |
SCALED | @ @ |
] | { 14 i 8 5 2 Q £
I | 4) (70 )| (31 |
| ’ | QIBOI L % | O\ 15 — I
8 | | | | | P | |
N i, l ! | ¢ O3 |
& = B
N g ! NC I NOC OVERGRANK | ’ E N s !
t ' WATER TEMP. ‘
2 % 1| = b K Q oIl passs.; 1 R g\_— , ||
- e—d P [
3 | I ! l REMOTE T8B! |
1 START
| T [ SWITCH [
| I |
| I I |
LAV f
LJ-1B11-2214 C(LOWER RESET 15 AWP |
LC-1811-2214 SCALE) | HOURS LA @ Fuse | | :
LY-1811-2222 | | f
LR- 181 1-2222 [ | e _ J
e L _ comaena y 255662

Figure 9-12. Relay Controller with Meters, 1-Phase/3-Phase
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Figure 9-14. Ford Engines, Gas/Gasoline, 1-Phase/3-Phase (Standard FR Activator)
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Figure 9-16. Ford Engines, Gas/Gasoline, 600-Volt (Standard FR Activator)
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Figure 9-17. Ford Engines, Gas/Gasoline, 600-Volt (Split FR Activator)

9-19



JUNCTION BOX

VOLTAGE REGULATOR BOARD

ENGINE

|
I
|
|
|
!
1
|
1
!
|
I
|
|
c3 !
c2 l AC. VOLTS \
|
c | 70 ? 9 | CUMMINS 6C ON_Y
CO = ! J j,———w : Later Models
SAFE GUARD  [O O O O O O+— N I ] b Oonly ————e——-
TERMNAL STRIP |0 €1 €2 €3 70 7N I
gedd |
[ ; |
C1¢2¢3 70 T l
[l |
| |
| 1
— | :
70 : !
| : | STARTER
—— T | +
T ; |
X3 | |
- : VOLTAGE | :
oy ADJUST ; HOUR METER "
‘ é 6+ B — | + 6 :
——1———\9 \; | } H -
I oPTIONAL | | N
11 1 sAE GusRo o ' |
- : BREAKE 7 g | ' *
5 ¢ I ! ENGINE
? 1 | BLOCK
L4 i | GROUND
INDICATOR PANEL waTER ! oL : Q
Al ASSEMBLY TEMPERATURE : PRESSURE |
BLACK
e Th ! |
BLACK |, - - &Qs 16 KQS 1 !
= z £ | WATER LEVEL
£ g z \|\—/_ i SWITCH
5 7C 1
O | L 1 s 7c
cn etz c13 ] \ 1
|
| =
\%SNS c% 8 g Cs| C.T/METER SCALE 1 __V—%
TERMINAL BLOCK | =
QO0QO0Q0Q0Q | WATER
U ! STRONG = o
JUMPE 1 UNIT RESS
| SENONG
| UNIT
vo— !
co— |
1 — |
c2—
c3— :
N 1
GROUND LUG i
¥
T
! *—
e Ll Ll m?‘limm ! é
j—T——] 24 VTF 30 70 : —
GENERATOR VD00 | =
V7 V8 v9 Vo 358 1 o —+OR® | HIGH
| ENGINE
TATIONARY ! P2 LV°— ! Switen
38 58 LED BOARD 2 : : SWITCH
EXCITER
ACTUATOR | 1 NOTE
//— ARMATURE T i __I_] \ QUAL HET 1D PHET. SWITCH
c RED 1OA1 ¢ F. : USED SOME ENGINE!
—+
€ | |BLACK t T
SPEED + 13
SENSOR l___k\ACTIVATOR Ziea } "
PM EXCITER FIELD : l
TO BOARD s2 — [,
______ R S S [Z[=I’]s]R]2] [2le]=]e[o]o][~[e]o]+]n]~]-] & ! 2o
WHITE 83838+ gemeeNgEg | E
wow
2| me : CONTROLLER BOARD M ! i
BLACK 1 R LOW OL
| SWITCH SWTCH
|
[}
[}

38— @é v8
5 olele}
@O+

METER/CONTROLLER BOX

TAPE AND SECURE LEAD

iFOR UNITS w/0 OVERVOL,

N

| 30 over
BOARD

1

¥

BATTERY

CHARGING
ALTERNATOR

NOTE : FOR-GENERATOR CONNECTIONS SEE ADV-5489.

9-20

Figure 9-18. Cummins 4B, 6B, 6C Diesel, 1-Phase/3-Phase (Standard FR Activator)
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Figure 9-19. Cummins 4B, 6B, 6C Diesel, 1-Phase/3-Phase (Split FR Activator)
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Figure 9-20. Cummins 4B, 6B, 6C Diesel, 600-Volt (Standard FR Activator)
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Figure 9-21. Cummins 4B, 6B, 6C Diesel, 600-Volt (Split FR Activator)
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Figure 9-22. Cummins NT855 Diesel, 600-Volt(Standard FR Activator)




ENGINE

JUNCTION BOX
VOLTAGE REGULATOR BOARD e 1
I FOR UNITS WO OVERVOLTAGE KIT, |
1 \\TAPE AND SECURE LEAD #30, H
[ |
| 1
. : |
58 I i
! ! TTERY
' | WSS
! | 70—
INJECTOR
: _________________________ : PUMP
18 | |
| 1
c3 ! ! 1p
: AC. VOLTS I
2
c1 | o H
[ 1
s— 1] . |
SAFE GUARD  [O O O Of—7N | 1
TERMNAL STRP |gg 8 o2 C3 700 ~ ! o H
— 7N !
¢ ! F-——=- L i ‘
! " I [
| + |
! | | -+ —_
| | |
: | 1 BATTERY
4 I
I T |
| ' !
|
| i !
- |
| (P | | : | N N
! | ] : VOLTAGE | | N
: I } | ADJUST : HOUR METER : 31
c1c2¢3 T
[ 5 —1 : : o !
| | |
OPTIONAL ! i ]
SAFE_GUARD | | |
BREAKER | 67 o | |
! 13T ] |
} ! H
I ! |
| | |
| INDICATOR PANEL BATTERY WATER oL
| Assgmel_\r VOLTS TEMPERATURE : PRESSURE :
! I
| P4 ‘8’ |
: Os 1 Qs 1 Qs |
| WATER LEVEL
: ™~ i | SWITCH
5 7c |
! | | 1 7
: + 5
|
: ' |
Fu 000000
| TERMNAL VO LOWVZF UP CO C1 C2 C3| CTAMETER SCALE ! L
I LOC Q0000000 ! WATER
1 ] | TEMP. =
I v8 JUMPER | SELW_IPJG PR% ‘
t vi— | | SENDING
1 vz H UNIT
1
|
} vo— o J_‘ l
; Gl I
c3— 1
H I
1 N H
] | GROUND LUG 1
T T T T T Ssratonary meneRATOR  wveweve 1 = 40A> I =
LED BOARD GENERATOR : F o I
ACTUATOR 1 m‘ﬂ\ﬁm :
PHOTO BOARD |  E— 24 YIF 30 70
3 % —) [ P3 F 5 Sk !
. I —leenee® v[Pe ! L
! 35A f_'@ @ @ @@ _70 l_ @ ® | HIGH i
i @ ® @® @ @F— | | ENGINE ENGINE
: i 4 | P2 Lyo—l I SWiTCH SWireH
3 : 53| @OBPOO® 2! | SWITCH
= e | . | :
SPEED ! _ 1
HEAT SINK P S I IR (DU AN SN DU PR E——
SENSOR ASSEMBLY } r |
PMG EXCITER FIELD 1 B =5 I
—————————————————————— q-mm e ———— 34 LN ¥
" L L5 I
t
: : 13
~ “No T -~ T
= NOTE NOTE |
2 = S FOR 80, 100, 125, 150, 180, FOR ALL OTHER RATINGS... | :
JE ) & ez w o | EEEEREEEEEEEEEEFEREFRER & !
! ! 7 ¢ L BYoEN TSBE8BANg PR oSN R g i
- = ' L CONTROLLER BOARD
” m I | LOW =
: | s i AL
: | ! SWITCH SWITCH SWITCH
[ = | [ 1
saw ' | ;
=% | | 258259
6 LEAD STATOR | ]
(600 V. ONLY) H i
- . - - |
I ;

NOTE : FOR GENERATOR CONNECTIONS SEE ADV-5570.

Figure 9-23. Cummins NT855 Diesel, 600-Volt (Split FR Activator)
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Figure 9-24. Dec-3 Controller Accessory Connection




Tables and Formulas
Generator Output

Three-Phase Amperes — 0.8 Power Factor

208- 220- 240- 380- 400- 480- 600-
kW kVa Volt Volt Volt Volt Volt Volt Volt
5 6.3 17.5 16.5 15.2 9.6 9.1 7.6 6.1
7.5 9.4 26.1 24.7 22.6 14.3 13.6 11.3 9.1
10 12.5 34.7 33 30.1 19.2 18.2 15.1 12
15 18.7 52 49.5 45 28.8 27.3 22.5 18
20 25 69.5 66 60.2 38.4 36.4 30.1 24
25 31.3 87 82.5 75.5 48 455 37.8 30
30 37.5 104 99 90.3 57.6 54.6 452 36
40 50 139 132 120 77 73 60 48
50 62.5 173 165 152 96 91 76 61
60 75 208 198 181 115 109 91 72
75 93.8 261 247 226 143 136 113 90
80 100 278 264 240 154 146 120 96
100 125 347 330 301 192 182 150 120
125 156 433 413 375 240 228 188 150
150 187 520 495 450 288 273 225 180
175 219 608 577 527 335 318 264 211
200 250 694 660 601 384 364 301 241
250 312 866 825 751 480 455 376 300
300 375 1040 990 903 576 546 451 361
350 438 1220 1155 1053 672 637 527 422
400 500 1390 1320 1203 770 730 602 481
500 625 1735 1650 1504 960 910 752 602
600 750 2080 1980 1803 1150 1090 902 721
700 875 2430 2310 2104 1344 1274 1052 842
800 1000 2780 2640 2405 1540 1460 1203 962
900 1125 3120 2970 2709 1730 1640 1354 1082
1000 1250 3470 3300 3009 1920 1820 1504 1202

Miscellaneous Electrical Formulae:
Power — A.C. Circuits:

Power Factor =

Three-Phase Kilowatts =

Watts

Volts x Amperes

Volts x Amperes x Power Factor x 3
1000

Three-Phase Volt Amperes = Volts x Amperes x V3

Three-Phase Amperes =

Single-Phase Kilowatts =

Single-Phase Amperes =

746 x Horsepower
/3 x Volts x Efficiency x Power Factor

Volts x Amperes x Power Factor
1000

746 x Horsepower
Volts x Efficiency x Power Factor
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