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trols. Engine service, and parts information is available
separately for particular models and specs.

Section 5.
Generator Reconnectibn ...................... 5-1
Section 6.

Generator Disassembly/Reassembly ......... 6-1
Disassembly ...ovvviiiiiiriii i 6-1
Reassembly.....c.coiiiiiiiiiiiiiiiianenn 6-3

Section 7.
Wiring Diagrams ..................... deretaranaa, 7-1
Appendix A.

Frequency Change & Adjustment
Procedures~AllModels .............cvvnnn.. A-1

Diesel Modeis -~ .
Mechanical Governor Adjustments............ A-2

Gas/Gasoline Models ~
Mechanical Governor Adjustments A-3

20,30 &45kwModels.........cooviiiiiiinnn

Diesel and Gas/Gasoline Models ~ A4

Bosch Electronic Governor Adjustments......
Appendix B.

Generator Qutput Table.............c.cvunenn B-1

Electrical Formulas ......c.cceveievrininernnnn B~1

Appendix C
I1solated Alarm Contact Kit ...........coennven C-1

Service Assistance

Contact your Kohler Generator Distributor to obtain ad-
ditional service information for particular models. See Yel-
low page listing under Generators-Electric. Order ES-
797 and supply Model, Spec, and Serial numbers from
generator nameplate for complete engine service manual
and generator set parts list. '
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Read these instructions carefully. Failure to follow
instructions and safety rules could result in serious bodily
injury and/or damage to the generator or test equipment.

-

Safety Precautions

&\ WARNING

LETHAL EXHAUST GAS! The engine power-
ing your generator discharges deadly carbon
monoxide as part of the exhaust gas when
operating. Carbon monoxide is particularly
dangerous in that it is odorless and colorless.
Keep in mind that it can cause death ifinhaled
for even a short period of time. Never operate
the generator set inside a building unless the
exhaust gas is piped safely outside. Never
operate in any area where exhaust gas could
accumuiate and seep back inside an occupied
building. Avoid breathing exhaust fumes when
working on or near the generator set.

A WARNING

DANGEROUS FUELS - MAY CAUSE SERI-
QUS BURNS OR INJURY! Use extreme cau-
tion when handling, storing, and using fuels -
ali fueis are highly explosive in a vapor state,
Store fuel in a well-ventilated area away from
spark producing equipment and out of the
reach of children. Never add fue! to the tank
while the engine is running to prevent spilled
fuel from igniting on contact with hot parts or
from ignition spark. Keep fuel lines and con-
nections 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 precautions 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 man-
datory. Propane is heavier than air; install gas
detectors low inroom. inspect detectors often.

Natural Gas -~ Adequate ventilation is man-
datory. Natural gas rises; install gas detectors
high in room. inspect detectors often.

A WARNING

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

A warnING

BACKFIRE! A sudden backfire can cause
serious burns. Keep hands and face away from
the carburetor when the air cleaneris removed.

& WARNING

HiGH VOLTAGE! Remember that the func-
tion 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 setwhileitis running and take precautions
to prevent unqualified personnel from tamper-
ing with or attempting to operate your gener-
ator set. Have the set and electrical circuits
serviced only by qualified technicians. Wiring
should be inspected frequently — replace
leads that are frayed or in poor condition. Do
not operate electrical equipment when stand-
ing in water, on wet ground, or when your
hands are wet.

A WarNING

UNITS STARTS WITHOUT NOTICE! Units
with Automatic Transfer Switches start auto-
matically. Potential injury or electrocution can
result. Turn Generator Master Switch on con-
troller to OFF position, and remove battery
cables (remove ground lead first and reconnect
it last) to disable generator set before working
on any equipment connected to generator.
See Warning - EXPLOSIVE GASES foliowing.

A warning

EXCESSIVE NOISE! Never operate without
adequate muffler or with faulty exhaust sys-
tem - exposure to excessive noise is not only
tiring but can lead to impairment of hearing.

A WARNING

EXPLOSIVE GASES! The gases generated
by a battery being charged are highly explo-
sive and can result in serious burns if ignited.
Do notsmoke 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 con-
nections while battery is charging, and always
turn charger off before connecting or discon-
necting. When operating any test equipment
from an auxiliary battery in an enclosed area,
auxiliary battery should be located at least 18
inches above the fioor to minimize the possi-
bility of igniting fuel vapors.



A WARNING

DANGEROUS ACID! Avoid contact with bat-
tery electrolyte. It contains acid which can eat
holes in clothing, burn skin, and cause per-
manent damage to eyes. Always wear splash-
proof safety goggies when working aroundthe
battery. [f battery electrolyte is splashed inthe
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 result in dangerous
spattering of electrolyte.

A\ WARNING

HOT COOLANT! Engine coolant is pressur-
ized and hot enough to cause severe burns. If
generator set is equipped with a coolant
recovery tank, check coolant level at tank. If
necessary to check coolant level at radiatoror
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

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

A WARNING

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

A warNING

UNIT STARTS WITHOUT NOTICE! Units
with Automatic Transfer Switches start auto-
matically. Potential injury or efectrocutioncan
result. Turn Generator Master Switch on
controller to OFF position and remove battery
cables (ground lead first) to disable the gen-
erator set before working on generator set or
any connected equipment. See “Safety
Precautions.”

A WARNING

DANGER OF ELECTROCUTION! When the
generator is used for standby power, use ofan
automatic transfer switch is required to pre-
vent inadvertent 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 trans-
fer switch. Failure to install an automatic
transfer switch will cause “backfeed” into
utility transmission lines and can cause seri-
ous injury or death.

Prestart Checklist

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

OIL LEVEL: Should be at or near FULL mark,
not over.
FUEL LEVEL: Make sure there is an adequate

supply; keep tanks full to allow
operation for extended periods.

BATTERY: Check connections and level of
battery electrolyte.

COOLANT LEVEL: Maintain coolant level at one-half
to one inch below top of radiator
filler neck, or to proper level in re-
covery tank. if unitis equipped with
a coolant recovery tank, level in
tank should be between 1/3 full
(cold) and 2/3 full (hot). See “Safety
Precautions.”

CAUTION

- Do not turn on biock heater before
filling cooling 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 AREA: Make sure there are no obstruc-
tions that could block the flow of
cooling air. Make sure area is
clean. Rags, tools or debris must
not be left on or nearthe generator
set.

EXHAUST SYSTEM: Exhaust outlet must be clear;
silencer and piping must be tight
and in good condition.

LAMP TEST: Press the lamp test button and
check to make sure all lamps pro-
vided on your controller are opera-
tional.






Section 1
FAST-RESPONSE Il CONCEPTS

General

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

System

The Fast-Response |l excitation system uses a permanent
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 senses the output voltage of the gener-
atorand turns a stationary LED (light emitting diode) on or
off, depending upon the level of the output voltage. The
LED is mounted on the end bracket opposite a photo
transistor, which rotates on the shaft. The photo transistor
picks up the signal fromthe LED and tells the SCRrotating
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

conventional wound field brushless generator, because it
does not have the inductance of the exciter field to
contend with. It also has better recovery characteristics
than the static excited machine, because it is not depen-
dent 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 down-
stream branch circuit breakers.

Fast-Response |l systems deliver proper exciter cufrent
to the main field within 0.05 seconds of a change in load
demand.

Short Circuit Performance

When a short circuit occurs in the load circuit(s) being
served, output voltage dropsto a low level until the shortis
removed, and amperage momentarily rises to 600-1000%
of the generator's rated current. 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 a sustained heavy overload or
short circuit.

Figure 1-1. Generator Cutaway

Concepts
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Fast-Response Il Concepts ~ cont’d.
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OPERATION

Relay Controller Operation

Figure 2-1. Relay Controiler - Meter Equipped

For identification of components on each of these con-
trollers, See Figure 2-1; for an explanation of their func-
tion refer to the following paragraphs.

1.

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

. AC Voltmeter - measures voltage across output

leads indicated by selector switch,

. AC Ammeter - measures amperage from output

leads indicated by selector switch.

. Selector Switch (Voltmeter-Ammeter) - selects
generator output circuits to be measured. If switched.

to a point with three circuit lead labels, voltage is
measured between the lower two leads and amperage
on the upper lead. With switch in OFF position, AC
voltmeter and ammeter will not register.

. Scale Lamps (upper and lower) — indicate volt-

meter and/or ammeter scales to be read.

. Hourmeter - records total generator set operating

hours for reference in maintenance scheduling.

Operation

7. Reset Lamp - lights to indicate that the engine pro-

tection circuit has stopped the engine due to:
® Overcrank, if engine fails to start in 30 to 60
seconds.

® | owcoolantlevel (if equipped), if engine stops due
to low coolant level in radiator.
e Oil Pressure, if engine loses oil pressure.

See “Resetting” following.

Fuse—protects DC controlier and engine circuits.

9. Reset Switch-—-see “Resetting” following.

11.

12

13.

Generator Master Switch—refer to “Testing, Starting
and Stopping” following.

DC Voltmeter—measures voltage of starting bat-
tery(ies)/charging system. '

Water Temperature—measures engine coolant tem-
perature.

Oil Pressure—measures engine oil pressure.

2-1



Relay Controller Operation - cont’d.

Testing

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

Starting

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

Stopping

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

NOTE

Runthe generator at no load for 5 minutes prior
to stopping to insure adequate cooling of the
set. ‘

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

Fault Shut-downs

The generator set will shut down automatically, and
RESET lamp will light if one of the malfunctions beiow
oceurs.

OVERCRANK: Shutdown occurs if engine
does not start after 30-60 sec-

onds of cranking.

HIGH TEMPERATURE: Shutdownoccurs 5seconds after

fault.
LOW COOLANT LEVEL Shutdown occurs 5seconds after
(if equipped): fault.

LOW OIL PRESSURE: Shutdownoccurs 5seconds after
fault; 5.5 to 10.5 psi (38 to 72
kPa) on diesel modeis, 11.5 to
18.5 psi (7910 126 kPa) on gaso-
line models.

CAUTION

High temperature and low oit pressure shut-
down will not function due to low oil or coolant
leve! only! Check for proper oil and coolant
levels at engine.

Resetting
NOTE
The reset switch (1TS8) is a free-floating toggle.
1. Mbve Generator Master Switch to OFF position and
push reset switch up.

2. Disconnect generator set from joad with line circuit
breaker or automatic transfer switch.

3. Referto “Troubleshooting” following; determine cause
of fault shutdown.

4. Make necessary repairs to correct problem. Follow
“Safety Precautions.”

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

6. Reclose line circuit breaker.

Figure 2-2. Voltage Adjustment

Voltage Adjustment

Use the rheostat mounted on back of controller to adjust
generator output voltage (Figure 2-2).

2-2
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Microcomputer Controller Operation

20 18
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18 17
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16

1.

Figure 2-3. Microcomputer Controller
For identification of components, see Figure 2-3; for an
explanation of their function refer to the following para-
graphs.

Lamps:

Switch Off - lamp flashes when Generator Master
Switch is in OFF/RESET position. Lamp will not light
when Generator Master Switch is in AUTO or TEST
position.

. Overcrank

- cranking stops and overcrank lamp will light if
engine does not start after 80 seconds of cyclic
cranking.

~ lamp will light after 25 seconds of attempted crank-
ing if starter or engine will not turn (locked rotor).

- lamp will light and engine will stop after starting and
25 seconds running without speed sensor signal
(see Microcomputer Controller Troubleshooting -
Speed Sensor). '

Overcrank Flashing - lamp will flash if speed sensor

fails during a normal run. Engine will keep running.

. Emergency Stop~lamp lights if emergency stop has

been made or if overvoltage device (if equipped) has
shut down. See “Emergency Stopping” following.

High Water Temperature—lamp lights if set has shut
down due to high engine coolant temperature, and if
equipped, low coolant level.

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

Low Oil Pressure—Ilamp lights if set shuts down due
to loss of engine oil pressure.

. Anticipated Low Oil Pressure (if equipped)—Ilamp

lights if engine oil pressure approaches shutdown
level.

Operation

8.

10.

11.

12.

18.

Anticipated High Water Temperature (if equipped)
- lamp lights if engine coolant temperature ap-
proaches shutdown level.

. Low Water Temperature (if equipped)-lamp lights

if optional engine block heater is not working and/or
temperature may be too low (below 70°F,21°C)for 10-
second start-up.

Battery High Volts - lamp lights if battery or charg-
ing voltage exceeds 15 volts for 12-volt systems; 30
volts for 24-volt systems (will aiso light if over voltage
occurs due to battery charger malfunction while setis
not operating).

Battery Low Volts - lamp lights if battery or charging
voltage drops below 10 volts for 12-volt systems; 20
volts for 24-volt systems (will also light if under voltage
occurs due to battery or charger malfunction while
set is not operating).

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

System Ready - lamp lights when Generator Master
Switch is in AUTO or TEST position and system
senses NO faults.

Switches:

14.

15.

16.

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

Scale Lamps (upper, lower) - indicate volimeter
and/or ammeter scales to be read.

Lamp Test ~ used to test indicator lamps.

2-3




Microcomputer Controller Operation - cont’d.

17. Generator Master Switch - see “Testing, Starting
and Stopping” following.

18. Voltage Adjustment - used to fine-adjust generator
output voltage.

Meters:

19. Hourmeter - records total generator set operating
hours for reference in maintenance scheduling.

20. AC Ammeter - measures amperage from output
leads indicated by selector switch.

21. BbC Voltmeter - measures voliage of starting bat-
tery(ies)/charging system.

22. AC Voltmeter - measures voltage across output
leads indicated by selector switch.

23. Qil Pressure —- measures engine oil pressure.

24, Water Temperature - measures engine coolant
temperature.

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

26. Fuses:

® 4-Amp-protects remote annunciator circuit, lamp
circuit board, and alarm horn circuit (if equipped).

e 7-Amp-protects control circuit board and control
relay coils.

e 15-Amp-protects engine DC and primary starting
circuits.

NOTE

Earlier models utilize a 3 Amp. fuse to protect
remote annunciator and alarm horn circuits. A
4 Amp. fuse protects control and iamp circuit
boards and control relay coils.

“TEST” Starting

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

“AUTO” Starting

Move Generator Master Switch to AUTO position to allow
start-up by automatic transfer switch or remote start-stop
switch connected to controller terminals 3 and 4.
NOTE
The Microcomputer Controtler provides up to
60 seconds of cyclic cranking — crank 10
seconds, rest 10 seconds, crank 10 seconds,
etc. Three crank/rest cycles, for a total of 60
seconds before overcrank shutdown.

Stopping
1. Disconnect load from generator set and allow it to run
unloaded for 5 minutes.
NOTE

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

2-4

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

NOTE
ifengine stop is signaled by aremote switch or
Automatic Transfer Switch, the generator set

will keep running for a cool-down cycle of
5 minutes.

Emergency Stopping

Turn Generator Master Switch to OFF/RESET, or operate
remote emergency stop switch (if equipped), forimmediate
shutdown.

Fault Shut-downs

The generator set wiil shut down automatically under the
foltowing fault conditions:

OVERCRANK: See "Qvercrank”, preceeding.
HIGH TEMPERATURE: Shutdown occurs 4seconds after
fault. *

CAUTION

High temperature shutdown wili not function if
proper coolant level is not maintained!

LOW COOLANT LEVEL Shutdown occurs 4seconds after
(if equipped): fault. *

LOW OIL PRESSURE: Shutdown occurs 4seconds after
fault, 5.5 to 10.5 psi (38 to 72
kPa) on diesel modeis; 11.5 to
18.5 psi (79 to 126kPa) on gaso-
line models. *

NOTE

* High temperature, low coolant ievel, and low
oil pressure shutdowns will not function within
the first 30 seconds after start-up.

CAUTION
Low oil pressure shutdown will not function

due to low oil level only! Check for proper oit
levei at engine.

OVERSPEED: Unit shuts down immediately, if
governedfrequency exceeds 70
Hz on 60 Hz sets,or60 Hzon 50
Hz sets.

OVERVOLTAGE: Unit wifl shut down after approxi-

(if equipped) mately one second of 15% or

more over nominal voltage.
EMERG. STOP lamp will light.

CAUTION

Sensitive equipment may suffer damage in
iess than one second of an overvoltage con-
dition. On-line equipment requiring faster
shutdowns should have its own over-voltage
protection. '

Operation



Resetting

Use the following procedure to restart set after a fault
shutdown. '

1. Move Generator Master Switch to OFF/RESET posi-
tion.

2. Disconnect generator set from load with line circuit
breaker or automatic transfer switch.

3. Correct cause of fault shutdown. See “Safety Pre-
cautions.”

4, Move Generator Master Switch to TEST position for
start-up.

5. Verify that cause of shutdown has been corrected.
6. Reconnect to load.

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

Remote Annunciator
(Decision Monitor)

Figure 2-4. Remote Annunciator (Decision Monitor)

An annunciator may be located at a work station remote
from the generator set, to allow convenient monitoring of
the set's condition. Decision Monitors have the same lamp
indicators as the Microcomputer controlier, plus the fol-
lowing (see Figure 2-4):

e Line Power-indicates commercial utility powerin use.

o Generator Power - indicates generator power in use.

o Alarm Switch Off - indicates ALARM switch in OFF
position.

o Alarm Horn - sounds if any fault or anticipatory condi-
tion occurs.

Alarm Horn (if equipped)

The generator set may be equipped with a unit-mounted
alarm horn and alarm switch. The alarm switch may be
used to silence the alarm horn while servicing the set(see
Figure 2-5).

Operation

Figure 2-5. Alarm Horn Switch

Safeguard Breaker (if equipped)

The Safeguard Breaker senses output current on each
generator phase, and will shut off the AC voltage regu-
lator in the event of a sustained overioad or short circuit. It
is not a line circuit breaker, and will not disconnect the
generator from the load. See Figure 2-6.

) A WARNING

SHOCK HAZARD! Voltage may be induced in
load circuits with Safeguard Breaker open.
There is a potential danger of electrocution or
shock. Use line circuit breaker or transfer
switch to disconnect generator from load.

Figure 2-6. Safeguard Breaker



Line Circuit Breaker (if equipped)

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 load when
servicing generator set. See Figure 2-7.

Figure 2-7. Line Circuit Breaker

2-6
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Section 3
CONTROLLER TROUBLESHOOTING

Relay Controller
Sequence of Operation
(with or without meters)

The controlier is the controlling point for generator set
operation. The following sequence of operation should

serve as a good starting point in fault detection. Refer to
Figure 3-1 and 3-2, Relay Sequence of Operation when
troubleshooting.

Figure 3-1. Relay Controller Parts

. Terminal Strip for AC Voltage Sensing and Meters
. DC Engine Harness Connector (P1-J1)

. Voltage Adjusting Rheostat Connector

. Relay Circuit Board

. Meter Scale Lamp Selection Jumper

. Reset Switch (1TS)

. Resistor (R2) for Reset Switch (1TS) Time Limit

. Connectors (P3, P4) not used

O~NOOOA,WON =

Cranking

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

- CR Relay energizes. CR contacts close, energizing the
SS (starter solenoid) relay and the fuel solenoid or
ignition coil (FS).

- Currentwill flow thru the ITS switch and normally closed
1 CR contacts. The optional engine gauges, voltage
reguiator, hour meter and battery charging alternatorare
energized.

- 8S Relay contacts close, energizing the starter motor.
Starter motor cranks the engine.

Controller Troubleshooting

9. Connector (P5), DC to Engine through P1/J1
10. Terminal Strip (see wiring diagram for connections)
11. Diode (RE1), Reverse Battery Polarity Protection
12. CC Relay, DC Cranking Disconnect (6, 12, or 24-Volt)
13. CR Relay, Engine Control
14. SDR Relay, Completes Master Switch Circuit
15. Connector (P6), DC to Controlier Panel
16. 1CR Relay, 120-Volt AC Cranking Disconnect

Cranking Disconnect

—~ As engine starts and generator voltage builds-up, the
1CR Relay will energize.

- The 1CR Relay contacts open, deenergizing the SS
Relay.

- 8S Relay contacts will open, disconnecting the starter
motor (SM).

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

~ CC Relay is energized by battery charging alternator.

~ CC contacts open, disconnecting the SS Relay.

- SS contacts open, disconnecting the starter motor (SM).




Running

The 1CR, CR and CC Relays are energized.

Stopping

- Move Master Switch to OFF position.

" - CR Relay deenergizes. CR Relay contacts open, shut-
ting off the fuel solenoid (FS).

~ CC and 1CR relays deenergize.

Fault Shut-downs

SAFEGUARD BREAKER (see “Operation”)

- |f safeguard breaker opens, battery voltage is shut off to
the voltage regulator resuiting in a loss of generator AC
output.

-~ 1CR Relay deenergizes. 1CR Relay contacts close. 1TS
switch wilttime out, in approximately 30-60 seconds the
1TS will trip causing the CR relay to deenergize. Reset
lamp will light.

- CR relay contacts open, shutting off fuel solenoid or
ignition coil (FS). Engine stops.

LOW OlL PRESSURE

- Low oil pressure causes L.OP contacts to close.

- 1TS switch will time out, causing the CR relay to de-
energize.

—~ CR relay contacts open, shutting off fuel solenoid or
ignition coil (FS).

~ Reset lamp lights.

3-2

HIGH WATER TEMPERATURE

- High water temperature causes HWT contacts to close.

- 1T8 switch will time out, causing the CR relay to de-
energize. Reset lamp will light. ‘

- CR relay contacts open, shutting off fuel solenoid or
ignition coil (FS).

LOW COOLANT LEVEL (if equipped)
- low coolant tevel causes coolant level switch 1o close.

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

- CR relay contacts open, shutting off fuel solenoid or
ignition coil (FS). :

OVERCRANK

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

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

Fuse

One 15-Amp fuse located in the controller protects against
damage in the event of a wiring short circuit or circuit
overtoad. If the fuse “blows” generator set will stop. Unit
will not crank with a blown fuse. If set has stopped due to
causes other than lack of fuel, or fault shut-down—check
the fuse. !f biown, replace the fuse and attempt to restart
generator set. If the set will not start, or if the fuse blows
again, locate and correct the cause.

Controlier Troubleshooting



Relays 2.
Each relay and the functions it controls is listed below.
1. CR (Control Relay) 3.
Initiates cranking
Energizes ignition circuit (gas-gasoline) 4.
Energizes fuel solenoid (diesel)
Energizes 1TS circuit
Energizes hourmeter 5

Troubleshooting

Energizes choke (Gasoline only)

Energizes anti-diesel solenoid (Gasoline only)
Energizes water vaive (city-water cooled only)

Energizes gas valve (gas) or fuel pump (gasoline)

SS (Starter Solenoid)
® Energizes starter

CC (Cranking Cutout)
o Deenergizes SS relay

1CR (Control Relay 1)
® Deenergizes SS relay

e Deenergizes overcrank

e SDR

NOTE

In this application, SDR does not energize. It
does complete the start switch circuit. Set will

not run with SDR removed.

Figure
Corrective Action Reference
Problem Possible Cause (Refer to Figure 3-2) Letter
Unit Will Not Crank esReversed or Poor eUnits require a (A)
{Controller Switch battery connections negative ground
In TEST connection. Battery
Position) cable connections must
be clean and tight.
sWeak or Dead Battery eMinimum voitage at (A)
battery must be 10
volts with controlier
switch in “TEST” position.
«Controller Fuse eSee “Fuse” {B)
Blown preceeding.
eShut-down Due to ePress reset switch. Low )
Fault Protection engine oil pressure, high
(open 1TS contacts) water temperature, low
coolant level, engine
overcranking or no AC
generator output will cause
1TS to trip
Will Not Crank eOpen SDR or 1TS sCheck for battery voltage (D)
(No Voltage to CR Contacts in series to lead 44 on master
coil) with Off/Auto/Test switch. SDR relay must
Switch make good contact in socket. (F
; 2 2 #Open foil pattern sVisually inspect, make (G)
on relay circuit continuity check, check
board. Open RE1 diode diode with ohmmeter
é 6 (s) on relay circuit board
ePoor pin connection eVisually inspect pin (E)
in P6 connector 8, 1,2 and 13. Make
7 8 2 continuity check.
sFaulty CR relay «12-Volt Coil resistance (H)
is approximately 125
Ohms. Measure between
terminals A and B.
Normally closed
CR Relay Circuits contacts (continuity)
are 1-7, 2-8, 3-9.
Controller Troubleshooting 3-3



Troubleshooting

30-60 Seconds
then Shuts-Down.

able to 1CR relay
coil. Safeguard
breaker (if equipped)
must be closed.

to controller terminal
strip VO and V7. See
Generator trouble-
shooting (No Qutput).

If 1CR relay does not
energize, normally
closed contacts of
relay will energize 1TS
thermal switch and shut
down unit.

Figure
Corrective Action Refrence
Probliem Possibie Cause (Refer to Figure 3-2) Letter
Will Not Crank eLow battery. eVoltage at battery (A)
(CR relay Battery cabies terminals must be at
energizes) or connections in least 10 volts,
poor condition. recharge if necessary.
Clean and tighten battery
cable connections.
eNo voltage at SS *QOpen CR, 1CR or CC n
solenoid coil. contacts in series with
88 solenoid. Open in &)
P5 connector (pin 4)
Open in P1 connector (K)
(pin 16).
eFaulty SS solenoid- eCheck continuity of U]
open coil. coil out-of-circuit
Wiil Not Crank oNo Voltage at Starter sHigh resistance or {L)
{CR relay and Motor faulty SS contacts.
§S solenoid -
energizes) eloose or corroded eClean and tighten (A) (M)
starter lead
connections
eFaulty starter motor. esRepair or replace.
- Unit Cranks but oNo fuel. *Check for fuel at pump
Will Not Start or carburetor. Check
for clogged fuel
filter. Check engine
fuel system.
elgnition System eCheck for battery (N)
voltage at ignition
coil. Check ignition
points. Check engine |
ignition system.
eQOpen in Wiring e*While cranking, (N)
Harness check for battery voitage
(terminal 70) at
ignition coil (gas/
gasoline) or fuel solenoid
(diesel) P1 connector,
pin 20 must be
battery (+) voltage to
connector P5,
pin 8, P1 connector,
pin 20, to fuel solenoid
or ignition coil.
Unit Runs For eNo AC output avaik *Check for 120 volts AC (0)

3-4
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Troubleshooting

Figure
Corrective Action Reference
Problem Possible Cause (Refer to Figure 3-2) Letter
Unit Runs For oNo or Low Engine eEngine oil pressure (P)
30-60 Seconds Oil Pressure must be available to
then Shuts-Down. open L.O.P. switch
(Closed switch
contacts will energize
1TS and shut-down
unit). Correct engine
oil pressure problem.
eHigh Engine Coolant eExcessive coolant (Q)

Temperature

temperature will acti-
vate HW.T. switch.
Check coolant level.
Check ignition timing.
Check for cooling

~ restrictions and radiator

cooling air.

Controller Troubleshooting




Microcomputer Controller
Description

For external features, see Section 2 - “Operation, Micro-
computer Controlier”. Figures 3-3to 3-5 show locations of logic schematic showing input/output circuits for trouble-
controller components and connections. Figure 3-5Ais a shooting reference.

9

Figure 3-3. Microcomputer Controlier, Lower Cabinet

1. Terminal strip for Remote Start Switch (terminais 3 and 4) and Remote Annunciator.
2. Control Relays (CR, 1CR).

3. Controlier DC Ground Terminal (N).

4, DC Harness Connector (P1).

5. Meter Scale Lamp Selection Jumper.

6. Voltage Adjustment Rheostat Connector.

7. Overvoltage Module Connector (wire 30).

8. Termina! Strip for AC Meter and Voitage Regulator Sensing Connection.

9. AC Interlock Circuit Board (for cranking disconnect after engine starts).

Controlier Troubleshooting 3-7



Microcomputer Controller - cont’d.

A M ;&./:'(, b

e K . - )

BICIVRA

Figure 3-4. Microcomputer Circuit Board

1. 16-Volt Power Supply Regulator (Q-3) - in circuit on
24-Volt systems only. :
Ja4~ Jumper, remove to use board in 24-Volt system.
5-Volt Power Supply Regulator (VR1).

Reverse Battery Polarity Diode (DS5).

Relay Drive Transistors for CR (Q1) and 1CR (Q2).
Input Filters.

J2 - Jumper, remove for 50 Hz operation.
Microcomputer Chip (1C9).

J1 - Jumper, remove for 60-second continuous
cranking.

10. Lamp Driver Chips (1C2, IC3).

11. Timing Crystal (Y1).

12. Power Supply Filters (C23, C24).

13. Low Battery Volt Adjustment (R25).

14. High Battery Voit Adjustment (R42).

CONONRKN
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Microcomputer Controller - cont’d.

P4 CONNECTOR PINS

WHO~NOO L

10.
11.
12.
13.
14,
15.
16.
17.
18.
19.

20.
21.

. Ground (—), wire 2

. Not used

. Input from emergency stop/overvoltage, wire 30
. Input from lamp test switch, wire 43

. Output to high water temperature lamp, wire 36
. Output to low oil pressure lamp, wire 38

Output to emergency stop lamp, wire 48

Output to overcrank lamp, wire 12

Output to overspeed lamp, wire 39

Output to alarm horn, wire 32

Output to low battery volt lamp, wire 62

Output to system ready lamp, wire 60

Output to switch off lamp, wire 80

Output to anticipatory low oil pressure lamp, wire 41
Output to high battery volt lamp, wire 61

Output to anticipatory high water temperature, wire
40

Output to low fuel lamp, wire 63

Output to low water temperature lamp, wire 35

P6 CONNECTOR PINS

2.
3.
4.
5.
6
7.
8.
9.
10.
11.
12.
13.
14.
15.

16.
17.

Ground (~), wire 2

Output to emergency stop, wire 30

Input to high water temperature lamp, wire 36
Input to low oil pressure lamp, wire 38

Input to emergency stop lamp, wire 48

Input to overcrank lamp, wire 12

Input to overspeed lamp, wire 39

Input to alarm horn, wire 32

Input to low battery volt lamp, wire 62

input to system ready lamp, wire 60

Input to switch off lamp, wire 80

Input to anticipatory low oil pressure lamp, wire 41
Input to high battery volt lamp, wire 61

Input to anticipatory high water temperature lamp,
wire 40

Input to low fuel lamp, wire 63

Input to low water temperature lamp, wire 35

“Controller Troubleshooting

P5 CONNECTOR PINS

ONOORON

9.

11.

12
13.

.

15
16
17
18.

19

20.
21

. Input from battery (+), wire LC
. Ground (-}, wire N
. Ground (~), wire 2 for speed sensor

Output to speed sensor, wire 24
Input from AC interlock board, wire 77

. Input from AC interlock board, wire 78
. Input from speed sensor, wire 16

Output to CR relay coil, wire 7 (—)

. Output to 1CR relay coil, wire 8 (—)

Input from transfer switch, wire 4 from remote start
terminal.

Input from master switch AUTO position, wire 46
Input from master switch, TEST position, wire 47

. Input from anticipatory high water temperature

switch, wire 40A

Input from low fuel switch, wire 65

Input from low water temperature switch, wire 35A
Input from low oil pressure switch, wire 13

Input from anticipatory low oil pressure switch, wire
41A

Input from high water temperature switch and low
coolant level switch (if equipped), wire 34

Ground (—), wire S2 for speed sensor

Ground (—), wire 3 (not used)

P7 CONNECTOR PINS

2.

13.
14.
15.
16.
17.
18.

19.

Battery (+) supply to annunciator strip terminat 54,
lamp test

. Output to annunciator strip terminal 2, ground (N)

Output to annunciator strip terminal 80, switch off
Output to annunciator strip terminal 12, overcrank
Output to annunciator strip terminal 48, emergency
stop :

Output to annunciator strip terminal 36, high water
temperature

Output to annunciator strip terminal 39, overspeed

. Output to annunciator strip terminal 38, low oil

pressure

. Outputto annunciatorstrip terminal41, antic. low oil

pressure

. Output to annunciator strip terminal 40, antic. high

water temperature

. Output to annunciator strip terminal 35, low water

temperature

Output to annunciator strip terminal 61, high battery
volts

Output to annunciator strip terminal 62, low battery
volts

Output to annunciator strip terminal 63, low fuel
Battery (+) from 4-Amp fuse, wire LC

Output to annunciator strip terminal 60, system ready
Output to annunciator strip terminal 32, annunciator
alarm horn (—) _

Input from emergency stop/over voltage, wire 30

PS5 CONNECTOR,
PINS 2-21
o L] o}
=tad
= .
<] e
s i @
-~
(9] ES: §
p L 1w
: 4
o F. ) 4
b
b >
] @
o« 9 >3] g
b 2 4
(3 =TT <
.t dio =
=g :
=2id=
(I
LOT NO. e o
P4 CONNECTOR,
PINS 4-21
P8 CONNECTOR, P7 CONNECTOR,
PINS 2-17 PINS 2-19
& ™
ASSY.A-232334 N ¢ -{___}-—
LOT NO.
O r
IC i P fid Tid Pr—1CJ [C i Pr—1F P P
SWITCH OVERCRANK EMERGENCY HIGH OVERSPEED LOow ANTIC. ANTIC. LOW BATTERY BATTERY LOW SYSTEM
OFF STOP WATER il Low HIGH WATER HIGH LOW FUEL READY
TEMP. PRESSURE olL WATER TEMP.
PRESSURE PRESSURE
Figure 3-5. Microcomputer and Lamp Board
Input/Output Circuits and Connections
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C ™ StartUo 024-v?|;n AC-inter!
I TEST . —>fl p5-13 < Start-Up —ga P “Interiock
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]

| Board
L—{ : }—< Master Switch | F P5-6
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' |

I

b

T o Ps12 P57
I
Remote ( ) R : | Remove for - Run
-[@-/._ Start Ps-11 ’] Continuous Crank ] r- }
— @——-é ﬂ —jP&o

P5-5

P5-4 | Driver |

| Shut-Down
| Logic
I

(2 Pulses/Rev.)

© ©
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!
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P5-8

D
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Y
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¢
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.._._.I Low Water Temp.

I
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® O 6

®

o
£
N
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I
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I
= [ | }
[atiery Voitage | L (%)

| Alarm Adjust

| R25-Low. Batt
Alarm

|
g
g i

|
_%____
) ; '
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I
| | —— —-'94-14‘

l L il |
N — S — —-
— Lams::” Test . S pa.7 } I

D . . R T-1
'_‘__E-———Banew(—)-@-a—%-s L L S

i

=B+

LEGEND

Pressure
Lamp O Wire Number Switch (N.C.) Input to Circuit Board
(Normally Closed)
® 7
Si:';f:): rature ®  Float -é-ﬂ— Output From Circuit Board
(Normally Open) Switch

{normally open)

Figure 3-5A. Logic Schematic,
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Troubleshooting

NOTE

Negative Ground Control System! if battery connections
are reversed, 1-Amp fuse will blow, making generator set
inoperable.

Probiem

Possibie Cause

Corrective Action

Engine will not crank with
master switch in TEST
position (CR and 1CR relays
not energizing)

¢ Battery weak or dead

¢ Reversed or ioose battery
connections

® 1-Amp controller fuse biown

® Open circuit (P) in DC
harness connector (P1,
pin 21), battery voltage
input to controlier.

¢ Defective master switch
or wiring

o Loose DC harness connector
(P1) or loose circuit board
connectors (P4, PS5, P8, P7)

e Defective CR or 1CR relays

® Recharge or replace battery.
Check battery charger.

® Check battery for proper
connection (negative ground),
clean and tighten connections.

® Replace fuse. With master
switch in TEST position, check
for battery voltage at “A”
terminals of master switch, and
“A” (coil) terminals of CR and
1CR relays.

® Check connection. See
“Notes” following.

e Check for battery voltage at
switch terminals “A” with
switch in TEST or AUTO
positions ~ check for battery
voltage at coil terminal “A”
of 1CR relay. Check for ground
continuity from connector P5,
pin 13 (wire 47) with master
switch in TEST position.

Wire 2 from master switch
compietes ground circuit.

e Check connections. Set
will not crank or run if any
connector is loose or
disconnected.

® Check relay connections
and operation. Replace if
required.

CAUTION

‘Use care when contacting connector pins with meter
probe! Contact only one pin at atime. Short circuiting pins
may cause circuit board failure.

Controller Troubleshooting
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Microcomputer Controller -~ cont’d.

NOTE

Battery voltage must show at connector P7, pin 16, P5, pin
2, and P4, pin 2 in order for controtler to function. Check
voltage from each pin to ground (Figure 3-6).

NOTE

Circuit board must supply a negative (ground) potential to
PS5 connector, pin 10 to energize 1CR (cranking) reiay.
Measure with DC voltmeter from battery positive (+) to P5,

pin 10 with master switch in TEST position.

Figure 3-6. Voltage or Continuity Check at Connector Pin.

1. Meter ground connection

NOTE

2. Meter probe contact at connector pin

Be sure you have checked all wiring and con-
nections thoroughly, before replacing micro-
computer circuit board.

Problem

Possible Cause

Corrective Action

Engine cranks but
will not start

® [ ow Fuel

® CR relay not energizing.

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

® Check fuel supply,
replenish as necessary.

® Check for proper ground
through P5 connector, pin 9
at microcomputer circuit
board.

® Check for open circuit in
P1 connector (pin 9, wire 70).

Engine starts and runs, but
stops after approximately
25 seconds.

® Excessive speed sensor air gap.

® Open speed sensor circuit.

® Defective speed sensor

® Adjust to 0.020 in. (0.508 mm).
See Figure 3-7.

& — Check continuity, wire
2 (black) through P1
connector, to P5 connector
pin 4.
- Check continuity, wire
16 (white) through P1
connector, to PS5 connector
pin 8.
~ Check continuity, wire
24 (red) through P1 connector,
to P5 connector pin 5.

® See “Speed Sensor Test”
foltowing.

3-12
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Figure 3-7. Speed Sensor Air Gap
. Speed Sensor

. Wire 16 - White/Clear

. Wire 24 - Red

. Wire 2 - Black .

. Air Gap - 0.020 in. (0.508 mm)
. Actuator Cup

OONbHWN -~

| Speed Sensor Test

To determine if the signal from the speed sensor is being
received at the controller follow the procedure outiined
below: .

1. Connect DC voltmeter between P5 connector, pin 5 on
circuit board, and ground - voltmeter should read
battery voltage on 12-volt systems, or 1 6-volts on 24-
volt systems.

2. With generator set running, connect DC voltmeter be-
tween P5 connector, pin 8 on the circuit board, and
ground - voltmeter reading should equal voltage read
in Step 1 minus approximately 2-Volts.

if the speed sensor signal is not being received at the
generator set controlier, test speed sensor:

1. Connect speed sensor, voltmeter and DC voltage
source as shown in Figure 3-8.

2. Touch sensing surface with a flat piece of iron or steel
— at least 1/4 cubic inch (4.1 cm®).
3. Test voltmeter reading should equal voltage source 1. DC Voltmeter

volts. 2. 12-Voit DC Power Supply
3. Sensing Surface

4. Remove iron or steel from sensing surface and ob-
serve NO test voltmeter reading. Figure 3-8. Speed Sensor Test

Controllier Troubleshooting 3-13



Microcomputer Controller - cont’d.

Fast Check Features and Operation

The Fast Check is an engine simulator for testing and
troubleshooting the Microcomputer Controller.

Operation

The Fast Check can be used to test the Microcomputer
Controfler on the generator set when troubleshooting
start-up problems, or to test, troubleshoot, and adjust
the controller when removed from the generator set.

To operate the Fast Check, the following equipment is
required:
® Fast Check and harness (A-291930 and 269955)
e Variable low-voitage DC power supply; 0 to 30 volt,3
amp minimum current, 0.5% maximum output volt-
age ripple at 30 voits DC. A 12- or 24-voit battery
(depending on system voltage) can aiso be used to
operate Fast Check.

Features (Figure 3-9)

Engine conditions are simulated by the following engine
switch positions:

e OFF-locked engine (starterenergized butnotturning).
® CRANK ~ engine cranking, but not started

® RUN - engine running

Indicator Lamps:

® IGN. - (ignition) lamp shows:

- battery voltage supplied to ignition, fuel vaives, water
valve (city water cooled sets)

- lights during cranking and running

® CRK - (crank) lamp shows:

- battery voltage switched to starter (engine not neces-
sarily turning)

- lights only during “on-crank” cycles

¢ REQG. - (regulator) lamp shows:
- battery voltage supplied to generator's AC voltage
regulator
- lights during cranking and running
e A.D. - (anti-diesel, fuel shut-off solenoid) lamp:
~ lights during normal or fauit shut-down orany non-run
condition
o ALARM - alarm lamp:
- lights when engine fault is simulated by one of three
upper toggle switches or OVERSPEED button
® BATT. - (battery) lamp:

- lights when test battery(ies)orDC powersupplyistlive
and properly connected

3-14

NOTE

L.O.P, HW.T. and OVERSPEED simuiate mal-
functions causing engine shut-down. L.O.P.
and HW.T. circuits will start timing after
“engine has been running ” for 30 seconds.
“Engine shut-down” should occur 5 seconds
after pushing switch.

Switches:

e L.O.P. - low oil pressure

® H.W.T. - high water temperature

& OVERSPEED~simulates a70 Hz overspeed condition
e L.F.-low fuel

® L.W.T. - low engine water temperature

¢ A.0Q.P. - anticipatory (low) oil pressure

® A.W.T. ~ anticipatory (high) water temperature.

ACP LOP

i--

LWT AWT HWY

Figure 3-9. Fast Check

1. Toggie Switches
2. indicator Lamps
3. Overspeed Button
4. Engine Switch

Controlier Troubleshooting



To connect the Fast Check:

1.

2.

Unplug DC engine harness from DC harness connector
(P1) (Figure 3-10).

Plug Fast Check harness onto DC harness connector
and top of Fast Check (Figure 3-9).

. Move Microcomputer Controller Master Switch to OFF

position.

4. Move Fast Check engine switch to OFF.
5. Clip red (+) and black (—) harness leads to battery(ies)

or DC power supply of proper voltage for generator set
(12 or 24 volt). See BATT rating on nameplate. Gener-
ator set's battery(ies) may be used if accessible and
fully charged.

Cyclic Cranking
1. CR relay test: with Generator Master Switch in “TEST”

position; tester, in CRANK position, CRand 1CR relays

should energize. 1 CR should cycle every 10 seconds.

A. With a voltmeter, check for a reading of 0.5 to 1.0
volts from connector P5, pin 9 to ground, as shownin
Figure 3-11.

B. If reading is correct, but CR relay doesn't energize,
proceed to step D. '

C. f reading does not fall within the range required,
check for a voltmeter reading of 0 volts from con-
necto, P5, pin 13 to ground.

D. Disconnect the CR retay coil. Check relay with an
external power supply (battery) for proper relay
operation.

E. Replace relay if necessary. if relay is operating
properly, check wiring to CR relay coil.

]

2 1 | 3

Figure 3-10. Fast Check Connections

1. Fast Check 3. DC Harness Connector (P1)
2. Fast Check Wiring Harness 4. DC Power Supply
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Microcomputer Controller - cont’d.

2. 1CRrelay test: with Generator Master Switch in“TEST”
position. if 1CR doesn't energize:

A. With a voltmeter, check for a reading of 0.5 to 1.0
volts from connector P5, pin 10 to ground during on-
crank cycle; battery voltage during off-crank cycle.

B. Check for a voltmeter reading of 0 voits from con-
nector P5, pin 13 to ground.

C. Disconnect the 1CR relay coil. Check relay with an
external power supply (battery) for proper relay
operation.

D. Replace relay if necessary. If relay is operating pro-
perly, check wiring to 1CR reiay coil.

Overcrank

To check the controller's ability to:

o Detect a locked engine.

e Stop a start-up attempt if starter should lock, or
starter will not engage.

1. Make sure Fast Check engine switch is OFF.
2. Move Generator Master Switch to TEST position.

3. IGN,, CRK, and REG., lamps of Fast Check should light
(CRK. lamp should light for around 10 seconds).

4, CRK. lamp should go out (for approximately 10 sec-
onds), then light again for a second cranking cycle.
Afterfive seconds into the second cranking cycle, IGN,,
CRK. and REG. lamps on Fast Check shouid go out
(after approximately 25 seconds of cyclic cranking).

_OVERCRANK lamp on controller, plus alarm lamps on
Fast Check should light. If not:

1. Connector P5, pin 4 to DC harness connector,
(P1) pin 2.

2. Connector P5, pin 8 to DC harness connector,
(P1) pin 24.

3. Connector P5, pin 5 to DC harness connector,
(P1) pin .6.

B. Replace main circuit board if you read continuity at
all points in step A.

Figure 3-11. Voltage Check at Connector Pin

A. With an ohmmeter, check the speed sensor circuits
for continuity: (See Figure 3-12):
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Figure 3-12. Continuity Check Points
1. Connector (P4, P5, P6, P7)
2. DC Harness (P1)

To test the main circuit board’s ability to stop a start-up
attempt if starter works but engine will not run.

1. Move Fast Check engine switch to OFF.
2. Move Generator Master Switch to TEST.
3. Move Fast Check’s engine to CRANK.

NOTE
The main circuit board gives a restart cranking
delay of about one to two seconds. CRK. lamp on
Fast Check may not light immediately when en-
gine switch is moved to CRANK from OFF.

4. IGN., CRK. and REG. lamps on Fast Check should light
to show“on-crank” cycle. CRK. lamp will go out during
“off-crank” cycies.

5. After 60 seconds of cyclic cranking, IGN,, CRK. and
REG. lamps on Fast Check should go out; ALARM lamp -
plus OVERCRANK lamp on controller should light. If
cyclic cranking does not stop after 60 seconds:

A. Check the following connections for continuity:
1. Connector P5, pin 4 to DC harness connector,
(P1) pin 2.
2. Connector P5, pin 8 to DC harness connector,
(P1) pin 24.
3. Connector P5, pin 5 to DC harness connector,
(P1) pin 6.
8. Replace main circuit board if all connections in step
A check out.

Controller Troubleshooting



OVERSPEED . 1. Connector PS5, pin 4 to DC harness connector,

(P1) pin 2.
NOTE 2. Connector P5, pin 8 to DC harness connector,
The overspeed signal to the controller is sup- (P1) pin 24. .
olied by the speed sensor. The Fast-Check 3. Connector P5, pin § to DC harness connector,
(P1) pin 6.

tester simulates the speed sensor signal.

To test overspeed safety feature: Engine Condition Indicators

Refer to Table 3-1 to test operation of the controllers
_engine condition indicator famps.

NOTE To test each indicator place master switch and Fast-

Earlier Fast-Checktesters may require slightly Check engine switch in the positions shown in the table.

higher battery voltage (13-14 Volts for 12-Volt Check for voltage at the indicated test points with the
systems) for this test. toggle switch in the position shown.

. . Push LAMP TEST button on controller to be sure that all

1. ,;Aaos\'lcecizgir::girtﬁea:\tl\i: csl':Ntltoc:]utr? TEST position. Move lamps work. Lamps will appear dim due to current limiting

g by resistor on lamp board. Replace any defective bulbs.

2. Push and hold OVERSPEED button on Fast Check. Different bulbs are used on 12 and 24-Volt controllers.

3. OVERSPEED lamp on controller should light immedi-
ately. ALARM lamp on Fast Check should light (IGN.

and REG. lamp on Fast Check should be out). CAUTION
4. If engine does not shutdown: Make continuity checks with DC power source
A. Checkthe following connection points for continuity: turned off.
NOTE

Leave engine switch in RUN position for at least 30
seconds before pushing toggle switches.

TEST POINTS TEST VOLTAGE
INDICATOR SWITCH POSITIONS
. TOGGLE TOGGLE
VOLTAGE AT: CONTINUITY | gyirch OFF  SWITCH ON
High Water Master switch in TEST; engine switch in RUN; PS5, pin 19 PS5, pin 19 to 5 0
Temperature - HW.T. hold toggle switch to HW.T. for approx. 5 seconds to ground P1, pin 17
Low Qil Pressure - Master switch in TEST; engine switch in RUN; PS5, pin 17 P§, pin 17 to ' 5 0
L.O.P. hold toggle switch to L.O.P. for approx. 5 seconds to ground P1, pin 18
Anticipatory Low Oil Master switch in TEST; engine switch in RUN; PS5, pin 18 PS5, pin 18 to 5 0
Pressure - AO.P. hold toggle switch to A.O.P. to ground P1, pin 13
Anticipatory High Water | Master switch in any position; PS5, pin 14 PS, pin 14 to 5 0
Temperature - AW.L hold toggle switch to AW.T, to ground P1, pin 12
Low Water Master switch in any position; PS5, pin 16 PS5, pin 16 to 5 0
Temperature - LW.T. hold toggle switch to LW.T, to ground P1, pin 5 ‘
Low Fuei- LF. Master switch in any position; PS5, pin 15 PS5, pin 15 to 5 0
hold toggle switch to L.F. to ground P1,pin 8
Switch Off Master switch in OFF position P4, pin 16 P4, pin 16 to 1to 12
to ground P8, pin 12 pulsing
System Ready Master switch in OFF position P4, pin 15 P4, pin 15 to 12
Master switch in AUTO position to ground P8, pin 11 o]

Table 3-1. Fast-Check Test for Engine Condition Indicators
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Microcomputer-Controller - cont’d.

Emergency Stop (optional)

The emergency stop circuit will cause immediate engine
shut-down when it is triggered by a 4-to-24-Volt DC signal
from an over voitage shut-down option, or a remote
emergency stop switch. A remote emergency stop switch
may be connected to the controller via DC harness con-
nector (P1), pin 23. The over voltage option connects to
wire 30 in the controller (see Figure 3-13).

. Rotate potentiometers R42 (High Batt. Volts) and R25

(Low Batt. Volts) fully counterclockwise (Figure 3-14).

. Set DC power supply at 10 volts (20 volts for 24 volt

units). Slowly rotate pot R25 clockwise until BAT. LOW
VOLTS tamp lights on controller.

. Set DC power supply at 15 volts (30 volts for 24 volt

units). Slowly rotate pot R42 clockwise until BAT. HIGH
VOLTS lamp lights on controller.

. Set DC power supply between 10 to 15 voits (20 to 30

volts for 24 volt units). SYSTEM READY lamp should be
on.

. Seal pots after settings have been established.

Figure 3-13. Emergency Stop Connections
1. Over Voitage Option Connector

2. DC Harness Connector (P1)
High and Low Battery Voltage indicators
To adjust high and low battery voltage indicators:

1. Move Generator Master Switch to AUTO position. SYS-
TEM READY lamp should go on.

3-18

Figure 3-14. Battery Voltage indicator Adjustment

Points.

1. Battery Hi Volts Potentiometer (R42)
2. Battery Lo Volts Potentiometer (R25)

Controller Troubleshooting



Section 4
GENERATOR TROUBLESHOOTING

Generator Conditions

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

I. No Qutput On Any Phase
1. Over Voltage
Iil. Fluctuating Voltage

WARNING

UNIT STARTS WITKOUT NOTICE! Discon-
nect wires 3 and 4 from terminal strip in con-
trolier to prevent remote start-up while work-
ing on generator set. Potential injury or elec-
trocution can result. Disconnect battery neg-
ative (—) lead from ground on generator set
before working near rotor or attached parts.

Follow all safety precautions in front of this manual and
the additional warnings within the text. Figure 4-1, AC

WARNING Voltage Control, will assist you when troubleshooting. In
HIGH VOLTAGE! High output during tests addition, Table 4-1 lists the various generator output
may endanger human life or damage equip- conditions and component tests to be used.

ment! Disconnect generator from load when
troubleshooting. Trip ali line circuit breakers to
“OFF” or remove generator output leads from
connections to load circuits and heavily insu-
late ends of leads!

VOLTAGE
ADJ. RHEQ.

AL VOLTAGE

[ ]

REGUL ATOR
CRCUIT BOARD

" SAFEGUARD s
BREAKER

SIGNAL
PROTECTION O
CIRCUIT BOARD 77

i2 LEAD STATOR

131

Bl

BATTERY

BLAC
C
6 |@
o2 co  bE
A
GEN. FLD.
ExC. ARM
PHOTO TRANS. FR
LED BOARD BOARD ACTIVATOR

Figure 4-1. AC Voitage Control
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COMPONENTS AND CIRCUITS
Generator Photo AVR -
Output LED Transistor Automatic FR Safeguard| Exciter | Generator { Generator
Condition Board Bo Voltage | Activator | Breaker | Armature Field Stator
ard
Regulator
No
Output L J [ ] ® ® [ ] [ ] [ ] ®
Over
Voltage ¢ * ¢
Fl\jg::aagtglg [ [} . [} . ° *

Table 4-1. Troubleshooting Guide

No Output On Any Phase

1.

Check the safeguard breaker (if equipped). If open,
close, 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.

c. Check wire 70 between CR relay and Safeguard
breaker (if equipped) through DC engine ‘harness
connector (P1, J1) pin 20.

If allitems in step 2 are okay, proceed to the LED circuit
board flashlight testand AVR (voitage regulator)testas
described in Component Testing.

. Iftests indicate LED and AVR are functioning properly,

proceed to the Photo Transistor Board test as de-
scribed in Component Testing.

_ If the Photo Transistor Board test indicates it is func-

tioning properly, proceed to the Exciter Armature test
as described in Component Testing.

i the Exciter Armature test indicates the armature is
functioning properly, proceed to the Generator Field
test as described in Component Testing.

_ If the Generator Field test indicates the field is func-

tioning properly, replace the FR Activator as described
in Component Testing.

Over-Voltage

NOTE

i over-voltage occurs, disconnect harness
plug at voltage regulator. If over-voitage con-
tinues, problem lies in photo transistor circuit,
and/or FR-Activator. If output voltage disap-
pears, problem lies in voltage regulator, con-
nections or wiring. See “Component Testing.”

. If over-voltage is read with the Safeguard breaker open

or closed check the photo transistor board for a
grounded “C” lead. Check the phototransistor boardas
described in “Component Testing.”

_ If the Photo Transistor Board is functioning properly,

check for reversed E and C leads on the FR Activator.

. If Photo Transistor Board functions properly and is

properly connected, but ceiling voitage is read, replace
FR Activator. See “Component Testing ~ FR Activator.”

If over-voltage is read with the Safeguard breaker
closed only, checkforan opencircuitinleads V7 andVvé
to the voltage reguiator. If these circuits are open or
shorted, repair or replace. Check the voltage rheostat
circuit (leads 67 and 68). Repair and replace as
necessary.

_ If all the circuits in step 4 are okay, check the voltage

regulator (AVR) as described in “Component Testing.”

Fluctuating Voltage

1.

Check the generator output leads for proper connec-
tions (refer to Section 7, Wiring Diagrams).

. Check for loose connections to the voitage regulator,

LED board, photo transistor board or FR Activator.

_ Check the stator for shorted or open windings, refer to

Component Testing.
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.

Component Testing 2. With '.che generator set running at no load, shine a
: flashlight on the exposed photo transistor board.

— Figure 4-4.
LED Circuit Board Test

WARNING

Keep all other light sources away from gener-
ator end bracket during the following tests.
Dangerous HIGH VOLTAGE MAY RESULT!

WARNING

HIGH VOLTAGE! High output during test may
endanger human life or damage equipment.
Disconnect generator from load when trouble-
shooting. Trip all line circuit breakers to “OFF”
or remove generator output leads from con-
nections to load circuits and heavily insulate
ends of leads!

WARNING Figure 4-4. LED Flashlite Test

UNIT STARTS WITHOUT NOTICE! Discon-
nect wires 3 and 4 from terminal strip in con-
trolier to prevent remote start-up while work-
ing 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.

3. Observe the AC output voltmeter. High AC output
voltage indicates the photo transistor board and FR
Activator are functioning properly,andthe faultisin the
AVR, wiring, or LED circuit board {(outputvoltage should
drop to low level when flashlight is removed). If no
output is observed, check the photo transistor board
and the FR Activator. '

4. With the generator set running, approximately 1-2
Volits DC shouid be observed at 3B (+) and 5B (—) at the
LED board (see Figure 4-3). Shine flashlight on photo
transistor. DC voltage reading should drop, showing
that AVR is functioning properly. If voitages are not
observed, refer to the AVR test.

1. Remove junction box panels from generator end of
unit (Figure 4-2), and remove photo transistor board
cover.

Figure 4-2. Panels Removed
1. Photo Transistor Board Cover
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Component Testing - cont’d.

FR Activator

Whenever replacing an FR Activator, use an ohmmeter to
check for continuity between terminals Eand F3 of the FR
Activator with leads disconnected. No continuity indi-
cates that FR Activatoris defective and/or generatorrotor
is shorted to ground. Replace or repair generator rotor
assembly and replace FR Activator.

Figure 4-3. Checking LED Board

To replace the FR Activator, see “End Bracket Removal
and Replacement.” Observe the label markings on the FR
Activator. Leads F3 and F4 are the generator field ieads;
leads A1 and A2 are the exciter armature leads; lead E
(biack) is the emitter of the phototransistorboard and lead
C (red) is the collector for the photo transistor board (see
Figure 4-5). ‘

Figure 4-5. FR Activator and Location

WARNING
HIGH VOLTAGE! Do not reverse leads E and
C. Ceiling voltage will result, causing equip-
ment damage and possible personal injury.
CAUTION
Make sure FR Activator and heat sink mount-
ing 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.

1. Apply a thin coating of thermal compound to back of
activator before mounting.

2. Using new washers install washers so the convex side
is against socket cap screwhead.

3. Tighten FR Activator mounting screws to 20-25 in. |bs.
(2.3-2.8 Nm) oronly as necessary to compress washers.

4-4

CAUTION
FR ACTIVATOR DAMAGE! Overtightening
FR Activator screws can cause activator fail-
ure. Do not exceed maximum torgue settings.

4. Connect leads to FR Activator, tighten A and F terminal
screws to 20-25 in. Ibs. (2.3-2.8 Nm).

CAUTION

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

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

With the safeguard breaker closed (if equipped).

1. Check for an open circuit between leads V7 and V8
(voltage sensing leads) from voltage regulator (AVR) to
terminal strip controller (see Figure 4-6). If these circuits
are open or shorted, repair or replace. Check 15-Amp
fuse (if equipped).

2. If continuity is read, check the voltage rheostat circuit
(leads 67 and 68). Repair or repiace as necessary.

3. To checkforinput battery voltage to the regulator, with
the generator running, check for battery voltage at 1B

(+) and 7N (—) at the voltage regulator harness plug. If
youdo notgetavoltage reading, checkthe wiring tothe
Safeguard breaker, CR relay or 15-Amp fuse.

. Check for approximately 1-2 Volts DC output at termi-

nals 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 voltage regulator. If voltage is
read, reptace LED board.

NOTE

If installing new voltage regulator in 24-Voit
system, remove R16 resistor from regulator
circuit board.

1. AVR

2. Harness Plug

Figure 4-6. AVR and Connections

3. Controlier Terminal Strip
4. Voltage Rheostat

Stator

Figure 4-7. Stator
1. Windings
2. Leads

Generator Troubleshooting

1. Check the generator output leads for proper connec-

tions (see wiring diagrams, Section 7).

2. Check the stator windings for:

® Shorted windings: inspect for burnt or hot windings.
Replace stator if windings are burnt or hot.

NOTE

Later FRH models use a skewed (slanted) rotor
with a straight stator. When replacing either
rotor or stator, be surereplacementisthe same
as the original. Rotor and stator must be of
dissimilar styles (skewed rotor with straight
stator or straight rotor with skewed stator) for
the generator to function properly.



Component Testing - cont’d.

® Openwindings: with an ohmmeter, repeat check for

each pair of leads for high resistance readings. NOTE

High resistance across “A”, or continuity across “B” Disconnect V7, V8, V9, VO at AC terminal strip

and ground indicates a faulty stator-replace (see in controller before doing this test.

Figure 4-8).

1 i9 ? e 3 be 7 100 § 11e 9 12
A ) .
N
c
=
Figure 4-8. Stator Winding Test
A. Continuity/Resistance
B., C. No Continuity
Generator Field WARNING
HIGH VOLTAGE! Use high voltage test only

1. Disconnect battery (negative lead first). See “End as directed. High voltage may resuit in electro-

Bracket Removal and Replacement.” Remove end cution or severe injury. Follow manufacturer's

bracket. Disconnect F3 and F4 from FR Activator. . instructions to operate tester.
2. With an ohmmeter check for continuity across F3 and 4. Apply 1,100 volts AC to either F3 or F4 lead and shaft

~ F4 leads (see Figure 4-9). Resistance readings should for NOTMORE THAN ONE SECOND.DO NOTREPEAT
be 2-3.75 ohms, *+ 5%. TEST.

Figure 4-9. Field Continuity Check

3. Check for a grounded generator field. There should be Figure 4-10. High Voltage Test
no continuity between field ieads and rotor assembly
(see Figure 4-10).
5. Repair F3 and F4 if test should show leads shorted to
WARNING ground. Solder and insulate splices. Use new sleeving

HOT FIELD! Generator field will get hot if field when tying leads to shaft or heat sink
is shorted. Avoid touching generator field, : 6. Replace generator rotor assembly if tests show a short
severe burns may resuit. or ground.
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Ex
1.

citer Armature

Disconnect battery (negative lead first). See “End
Bracket Removal and Replacement.” Remove end
bracket. Disconnect leads A1 and A2 from FR Activator.

2. With an ohmmeter, check for continuity across A1 and
A2 leads (see Figure 4-11).

3.

Figure 4-11. Exciter Armature Cortitinuity Check

Repair A1 and A2 leads if damaged or open. Solder and
insulate splices. Use new sleeving when tying leads
to shaft or heat sink.

. Visually check exciter armature for shorted winding(s),
with an ohmmeter check for low resistance readings
(under0.1-0.2 ohms) Figure 4-11.Low resistance read-
ings indicates a faulty exciter armature - reptace rotor
assembly.

WARNING

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

Figure 4-12. High Voitage Test

Generator Troubleshooting

WARNING

HiGH VOLTAGE! Use high voltage test only
as directed! High voltage may resultin electro-
cution or severe injury. Follow manufacturers
instructions when operating tester.

5. Check for a grounded exciter armature by applying

1,100 voits AC to either A1 or A2 and rotor shaft for NOT
MORE THAN ONE SECOND. See Figure 4-12.DONOT
REPEAT TEST.

. Repair A1 and A2 leads if test indicates leads shorted

to ground. Solder and insulate splices. Use new sleev-
ing when tying leads to shaft or heat sink.

. Replace rotor assembly if test should show armature

shorted or grounded.

Photo Transistor Board

. Disconnect battery, negative lead first.
2. Disconnect leads E and C from FR Activator.
3. Connect red and btack photo transistor leads to ohm-

meter (+) and (—). Cover the phototransistor. Meter
should read 300K ohms or higher.

. Shine a bright flashlight on photo transistor board;

meter should read 5K ohms or lower.

. If ohmmeter does not respond, reverse ohmmeter

leads and repeat check (meter polarity may be re-
versed).

. Ifohmmeterdoesnotrespond, replace photo transistor

board and harness assembly.

. Reconnect C (red) and E (black) photo transistor board

leads to C and E terminals of FR Activator.

WARNING

HIGH VOLTAGE! Make sure leads “C” and
“g” to FR Activator are connected to the cor-
rect terminals. Reversal of these leads, or
grounding of “C” (red) iead will turn the FR
Activator full on, resulting in ceiling output
voltage. Damage to equipment or personal
injury can result.

WARNING

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



Component Testing - cont’d.

-

8. Start set, shine bright flashlight on photo transistor 3. Reach in and remove leads C and E from FR Activator.
board (see Figure 4-13). AC voltmeter should show This will allow stack when removing the end bracket.
ceiling voltage and return to very low voltage when
flashlight is removed. Repeat test 7 times. if output CAUTION
does not drop to low voltage when flashlight is removed, ERACTIVATOR DAMAGE! Do not bend C and

replace FR Activator. See “FR Activator”. If ceiling

voltage is not read, go to exciter armature test. E terminals on FR Activator. Internal damage

and failure may result.

4. Remove 4 bolis holding end bracket to stator.
5. Remove end bracket by using a puller, Figure 4-14.

Figure 4-13. Flashiight Test

End Bracket Removal and Figure 4-14. Removing End Bracket

Replacement
NOTE CAUTION
On 30kW models, remove the end bracket Donottrytoremovethe endbracket by pound-
mounting bolts. On 40kW models, the junction ing with a hammer, you may loosen the exciter
box must be loosened to allow end bracket field magnets.
removal. Remove the six (6) junction box
mounting screws and pull the junction box 6. Pulithe end bracket and exciterfield assembly overthe
away from the engine allowing end bracket exciter armature, taking care not to damage exciter
removal. field magnets, or photo transistor board.

7. Reverse order of disassembly to reinstall end bracket -

1. Remove LED board and cover. Disconnect leads from . .
exciter field assembly.

speed sensor.

2. Remove screws holding actuator cup and photo tran-
sistor board.
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Section 5
GENERATOR RECONNECTION

1. Move controller Master Switch to OFF/RESET or OFF
position. t

WARNING

ELECTRICAL SHOCK! Battery can cause
electrical burns and shocks. Remove rings,
watches and jewelry that can cause short cir-
cuits. When disconnecting battery, discon-
nect ground lead first and reconnect it last to
minimize the probability that tools wiil cause
short circuits.

2. Disconnect engine starting battery, negative (—) lead
first.

3. Select desired voltage connection from Figure 5-1. i
Route leads through current transformers and connect
leads per diagram for desired voltage.

NOTE

With CT1 and CT3, place Dot or “HI” mark side
away from generator set. With CT2, place Dot
or “HI” mark toward generator set. '

NOTE

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

60Hz, 120/240-Volt, 1-Phase, 3-Wire
50Mz. 110/220-Volt, 1-Phase, 3-Wire

CT3 -~ Not Used

680Hz, 120/240-Volt, 3-Phase, 4-Wire, Delta
50Hz, 110/220-Volt, 3-Phase, 4-Wire, Delta

NOTE NOTE
[l Meter Scale 1 Tum thru Meter Scale 1 Turn thru
Lamp Jumper current trans. Eﬁ Lamp Jumper current trans.
60Hz, 120/208-Voit Or 139/240-Volt 60Mz, 277/480-Volt, 3-Phase, 4-Wire High Wye
3-Phase, 4-Wire Low Wye 50Mz, 220/380-Volt, 3-Phase, 4-Wire High Wye
50Mz, 120/208-Volt Or 110/180-Voit
3-Phase, 4-Wire Low Wye
) CT2
NOTE NOTE
Ll Meter Scale 1 Tumn thru Meter Scale 1 Turn thru
Lamp Jumper current trans. lue]v7]uol Lamp Jumper current trans.

Figure 5-1. Generator Connections
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Reconnection ~ cont’d.

WARNING

HIGH VOLTAGE! Remember that the func-
tion of a generator setis to produce electricity
and wherever electrical energy is present,
there is the potential danger of electrocution.
Keep everyone, especially children, away from
the setwhileitis running and take precautions
to prevent ungualified personne! from tamper-
ing with or attempting to operate your gen-
erator set. Have the set and electrical circuits
serviced 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.

4. If controlleris equipped with meters, remove controller
cover and reposition meter scale lamp jumper (see
Figure 5-2), if necessary, to match proper position for

desired voltage as shown in Figure 5-1. Reinstall cover. Figure 5-2. Meter Scale Lamp Jumper
5. If controller is equipped with meters, turn phase 6. R .
| L ? - . Reconnect starting battery. Move controlier master
selector switch to L1-L2 position (10or 39’ depending switch to TEST position to start generator set. Check
on generator connection). If controller is not equipped voltmeter for proper voltage. Adjust voltage, if neces-
with meters, connect voltmeter across L1-1.2. sary, with VOLTAGE ADJ/REGULATOR RI,-iEOSTAT
CAUTION (front-mounted on Microcomputer Controlier; rear-

EQUIPMENT DAMAGE! Be sure that line cir- mounted on relay controller). See Figure 5-3.

cuit breakers, transfer switch and any other
accessories using line voitage are properly
sized for the voltage selected. )

Figure 8-3. Voltage Adjustment

1. Microcomputer Controiler
2. Relay Controiler
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Section 6 -
GENERATOR DISASSEMBLY/REASSEMBLY

WARNING

Before beginning to disassemble generator
set carefully read all Safety Precautions atthe
beginning of this manual. Please do not neglect
the importance of these precautions.

1. Disconnect and remove starting batteries from work
area to prevent fire hazard. Disconnect any AC acces-
sories such as battery charger, block heater and fuel
transfer pump.

2. Shut off fuel supply. Drain fuel system as necessary,
emptying fuel into proper containers. Remove any fuel
containers from work areas to prevent fire hazard.
Ventilate work area to clear fumes.

3. Disconnect fuel, cooling and exhaust systems as nec-
essary to tilt generator set. Disconnect output leads or
load circuit cables at generator.

4. 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
controlier can be removed as a unit.

2. Remove bolts from generator vibro-mounts.

3. Suspend the generator at both ends with hooks in eyes.
Raise generator end with a hoist, lifting off of vibro-
mounts. Figure 6-1.

4. Support the engine by placing wood blocks under
flywhee! housing. Lower generator end allowing fly-
wheel to rest on blocks. Figure 6-1.

Figure 6-1. Hoisting Generator
1. Hook 3. Wood Block(s)
2. Adapter

Disassembly/Reassembly

5. Remove fan guard. Remove bolts holding adaptertofly-
wheel housing.

6. Remove nuts and spacers holding drive discs to fly-
wheel.

7. Work drive discs over studs to separate generator from
engine. Figure 6-2.

Figure 6-2. Separating Generator & Engine
1. Drive Discs

8. Set the generator assembly horizontally on the floor.
Remove siings or chains.

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

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

Figure 6-3. Generator Support/Drive Disc and Fan Removatl
1. Drive Disc Removal
2. End Bracket Support
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Disassembly - cont’d.

1. Fasten lifting eye and hoist hook to rotor flange. Hoist
rotor, take care not to damage exciter armature or
exciter field magnets while removing. Figure 6-4.

Figure 6-4. Rotor Removal
1. Hoist Hook Locations

12. While rotor is suspended, remove photo transistor
board and actuator cup. Remove leads C (red) and E
(black) from FR Activator. Cut off terminals on the
photo transistor board in order to remove; if photo
transistor board will be re-used, leave leads aslong as
‘possible. .

13. Siowly lower rotor to horizontai position. Set the rotor
on a wooden surface. Take care not to damage
windings, laminations or bearing. Figure 6-5.

¥
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14. In order to remove the adapter and end bracket
from the stator, the generator assembly must be set
on the adapter end. Fasten chains to adapter and
lower to a horizontal position. Fasten hook to end
bracket eye and hoistto a vertical position. Figure 6-6.

Figure 6-6. Removing Adapter

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

15. Remove adapter mounting bolts. Fasten hoist hooks
to end bracket and raise assembly slightly. Bump
adapter loose by using a rubber mallet.

16. Lower stator assembly. Remove end bracket mount-
ing bolts. Remove end bracket from stator by bumping
loose with a rubber mallet.

17. Remove field magnets. Aflatedge screwdrivercanbe
used to remove tolerance ring. Figure 6-7.

Figure 6-5. Lowering Rotor
1. Rotor Assembly

6-2

Figure 6-7. End Bracket View

1. Tolerance Ring
2. Exciter Magnets

Disassembly/Reassembly



Reassembly

1.

Install new tolerance ring in end bracket. Mount
exciterfield to end bracket with fourmounting screws.
Figure 8-7.

Place the stator in a vertical position, end bracket side
up.

NOTE

End bracket side of stator has four mounting
bosses.

NOTE

Later FRIl models use a skewed (slanted) rotor
with a straight stator. When replacing either
rotor or stator, be sure replacementis 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
the generator to function properly.

Place end bracket on stator, use bolts to align holes.
Use a rubber mallet to mount end bracket flush with
stator. Figure 6-8.

Figure 6-8. Mounting End Bracket to Stator

NOTE

End bracket hoisting eye must be opposite of
the stator mounting bracket.

4. Install boits to mount end bracket to stator.
5. Attach hoist hooks to end bracket and suspend stator.

Place the adapter on the fioor and lower stator to
within 1/2-1/4 in. (12.7-6.4 mm) of the adapter lip.
Figure 6-9.

Disassembly/Reassembly

Figure 6-9. Aligning Adapter & Stator

6. Align adapter to stator and start bolts and washers.

Lower stator onto adapter and finish tightening bolts.

NOTE

Adapter hoisting eye must be opposite of the
stator mounting bracket and directly below
end bracket hoisting eye.

7. To install rotor, the generator assembly must be set

on the end bracket end. Fasten hoisting hook to end
bracket eye, iower generatorassemblytoa horizontal
position.

8. Attach hoisting hooks to adapter as shown in Figure

6-10. Suspend generator assembly. Before lowering
generator, place boards along the edge of the end
bracket. A one inch (2.54 c¢cm) clearance must be
available underneath the center of the end bracket to
prevent damage to the photo transistor board and
actuator cup when the rotor is installed.

Figure 6-10. Supporting Generator Assembly
1. Wood Support
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Reassembly - cont’d.

9. Fasten lifting eye and hoist hook to rotor flange.
Figure 6-11. Hoist rotor to a vertical position taking
care not to damage windings, laminations, or bearing.

Figure 6-11. Hoisting Rotor
1. Hoist Hook

10. While the rotor is suspended, install the photo tran-
sistor board and actuator cup. Place photo transistor
board tead through actuator cupas shownin Figure 6-
12. Push lead through hole in rotor shaft and then
through exciter laminations ending near the FR Acti-
vator.

WARNING

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

&g‘ - P ’ \\‘\

Figure 6-12. Installing Photo Transistor Board

11. Attach photo transistor board and actuatorcupto end
of rotor shaft with two mounting screws. Figure 6-13.
Cut off excess lead wire, leaving enough wire to reach
FR Activator. Strip 2-3 in. (5.08-7.62 cm) of gray
insulator jacket from lead. Cut off ali exposed unin-
sulated wire. Strip about 1/4 in. (8635 cm) of insulation
on red and black leads crimp on 3/16 in. (476 cm)
female push on terminals (part no. X-431-19). Before
connecting to FR Activator terminals, cable tie leads
together to better secure leads. Reconnect red lead
to “C” terminal and black lead to “E” terminal on FR
Activator.

12.

Figure 6-13. Mounting Photo Transistor Board & N
Actuator Cup

Suspend rotor over generator assembly. Lower rotor
field into stator. Take care not to damage the exciter
armature, field magnets, stator windings or rotor
laminations while lowering rotor. Figure 6-14. Care-
fully align rotor bearing into end bracket toierance
ring. Check for an outer race measurement of 1/4"
from bracket-to-bearing. Make sure the photo transis-
tor board and actuator cup have clearance below the
end bracket.

13.

14.

15.

Figure 6-14. Installing Rotor

Place fan over rotor flange and torque bolts to 260 in.
Ibs. (29.4 Nm).

Fasten drive discs to end of rotor shaft. Torque drive
dis¢c mounting bolts to 50 ft. ibs. (108.48 Nm).
Attach hoist to adapter eye and place generator
assembly in a horizontal position. Take care not to
damage rotor or stator. Hoisting eyes of generator
should be to the top.

Disassembly/Reassembly



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

Figure 6-15. Flywheel Studs
1. Flywheel Studs

17. Place hoist hooks into end bracket and adapter 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 1 in. (254 cm) over studs, install
spacers. Figure 6-16.

2 3

Figure 6-16. Installing Spacers
1. Drive Discs 3. Spacers
2. Studs
18. Move generator as necessary to align adapter and
flywhee! housing. Fasten and final tighten adapter to
flywheel housing bolts and lockwashers. Figure 6-17.

Figure 6-17. Aligning Adapter and Flywheel Housing

Disassembly/ Reassembly

19.
20.

21.

22.
23.

25.

Install nuts on studs.

Hoist generator and engine slightly to remove wood
block(s) from under flywheel housing. Align generator
assembly andvibro mounts. Lowergenerator.Tighten
vibro mount mounting bolts.

Remove chains or slings used to suspend generator.
Final tighten drive discs to flywheel.

Install fan guard.

Reinstall junction box and controler. Reconnect all
controlier-to-engine and engine-to-generator har-

" nesses and wiring. Refer to Section 7, Wiring Diagrams.
24.

Reconnect fuel, cooling and exhaust systems that
were disconnected during disassembly. Reconnect
output leads or load circuit cables at generator. Open
fuel supply vaive.

Reconnect starting batteries and connect any AC
accessories, such as battery charger, biock heater
and fuel transfer pump.

NOTE
Set speed sensor gap at 0.020 in. (0.508 mm)
when remounting. Figure 6-18. -~

"8

o
O

1. White-Clear (16)
2. Red (24)

Figure 6-18. Speed Sensor Air Gap

4. .020 in. (0.508 mm) Gap
5. Actuator Cup

3. Black (2)
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Figure 7-1.
Figure 7-2.
Figure 7-3.
Figure 7-4.
Figure 7-5.
Figure 7-6.
Figure 7-7.
Figure 7-8.
Figure 7-9.
Figure 7-10.

Section 7

WIRING DIAGRAMS

Engine-Generator Interconnections

Perkins/TK-4.154 Diesel, 1-Phase/3-Phase

Ford LSG-423 Gas/Gasoline, 1-Phase/3-Phase

Ford CSG-649 Gas/Gasoline w/Breaker Ignition, 1-Phase/3-Phase
Ford CSG-649 Gas/Gasoline w/Breaker Ignition, 600-Volt

Ford CSG-649 Gas/Gasoline w/Electronic Ignition, 1-Phase/3-Phase
Ford CSG-649 Gas/Gasoline w/Electronic Ignition, 600-Volt

Ford LSG-875 Gas/Gasoline w/Breaker Ignition, 1-Phase/3-Phase
Ford LSG-875 Gas/Gasoline w/Electronic Ignition, 1-Phase/3-Phase
Cummins 4B, 6B Diesel, 1-Phase/3-Phase

Cummins 4B, 6B Diesel, 600-Volt

Controllers

Figure 7-11.
Figure 7-12.
Figure 7-13.
Figure 7-14.
Figure 7-15.
Figure 7-16.
Figure 7-17.

Relay, Without Meters, 1-Phase/3-Phase
Relay, With Meters, 1-Phase/3-Phase

Relay, With Meters, 600-Voit

Microcomputer, 1-Phase/3-Phase, Early Model
Microcomputer, 1-Phase/3-Phase, Later Model
Microcomputer, 600-Volt, Early Model
Microcomputer, 600-Volt, Later Model
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Section 7
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Figure 7-1. Perkins/TK-4.154 Diesel, 1-Phase/3-Phase
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Figure 7-2. Ford LSG-423 Gas/Gasoline, 1-Phase/3-Phase
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Figure 7-3. Ford CSG-649 Gas/Gasoline w/Breaker Ignition, 1-Phase/3-Phase
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Figure 7-4. Ford CSG-649 Gas/Gasoline w/Breaker Ignition, 600-Volt
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Figure 7-5. Ford CSG-649 Gas/Gasoline w/Electronic Ignition, 1-Phase/3-Phase
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Figure 7-6. Ford CSG-649 Gas/Gasoline w/Electronic Ignition, 600-Volit
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Figure 7-7. Ford LSG-875 Gas/Gasoline w/Breaker Ignition, 1-Phase/3-Phase




- z AND 4, FENOTE START/STOP SWITCH (R
: -4:\ REMOTE START SWITCH ¢ TERMINALS 3 AND 4., FEMOTE START/SICE w
TRANSFER SWITCH METER BOX /OONTROLLER | i '..._E.N.G.LN’; ———————————————————————————————————— -
R I e NOTE- HIGHM WATER !
T4 T PIN_1DENTIFJCATICN ' OO, SH. |
e e 2SS 0. s | | N.F.P. A, REMOTE TERMINALS 1 P ] RN VARTas o8 AERCTCAT IO E 34 - 10 P _____o@lmm‘-: |
S TIBDTEY 1 T | @ Yrerryssseryannsas . 0.0, @, D gENE CTIOS, S e Al L L .
w 4 BERSETEE 22BUNUNT v ; 6.0 6 7./010 ACCICENTAL MISCONNECTIONS AND SHCRT i wAme,, !
: _ RS | 8,0,0,0, s o onerom i — ?
) ) G606 6O [} G T IO TLYD I
____________ i o0 (ENGINE) HARNESS CONECTIOS t i —— {
e m——— 13 14 " (1] ]
VOLTAGE ADJ. . \ {0 - 1
- - - ,2 ®, @m @“ @Iz :: 1?% : :::c;u.n.?;ln..suc PIN 24 (1§ FADM SPIED SR, GENERATOR : “-m ‘T;o“wml N TERM, STRIP N JBOX swmemere—y /,‘f:../ .L. :
égg > i .C. TERNA’ . 1 fr—r .
r (( ' ] e @s @6 ()7 @' PIN 1063 FROM SEED SENSOR, GENERATCR sina (B) FRov iR S0LP, ENGING H oo :
t I PNG () TOBGHE PNz (D) TOSHELNT TEUINL STRIP ! .- 0P H
O¢000¢00000002 C.7./A.C. TERMINAL STRIP ®; ®z @: @4 PING@) FROL ALNM RO TEM. BLODK, JNCTIOV BCX PIN 18 (3 rAML.0P. SH.. DGIE s :
SARDTH OB BB B R = 2922999229112 Q ,_ép ! PINSG) FROM PED SOGR, COERATR PIN 17 G)  FTOM WIGH ATER TEME. S ENGINE, :
OPTIONAL DECISION MONITCR CONNECTIONS 5886360 56|00 o PINS ) FROMLOV EATER TR, SX.. DGIN PIN 18 (T) O C RILAY, EAGINE ! = - !
L3 > HORN SWITCH, INETICN BOX Pin s (O FROM OIL PRESS. SONDER, ENGINE | |
C (CE Pva@ ™ ! h
PN 3 NARM MORN TERM. « AMCTION 850X PIN 14 FROM WATER TEM?. SENCER, ENGINE | '
DECISION YONITOR TERMINAL FUNCTIONS NI ™ oo ® o o Dome | [0 - P i
NTERNAL. WIRING SCE DRANINGS - PIN z@ FROM SPEED SENSCR. GENERATIR CTERM.3 PIN i3 @ FROM ANTIC. L.Q.P. SH.. ! H
FUNCT TERMINAL. NO. st : ENGINE/CONTROLLER ! J—— I y
IoN ll‘nﬂﬂ'%- 235 HARNESS PIN | @ FROM STARTER GROUND. ENGINE I o H
BATTERY GROUND 2 e AR Pi :\—-n-rom '
BATTERY FOSITIVE 42A NEBA O - T : :
\| SOMONFALT LINE g 3 Tetov. - 2T L r i | o 1
3 OVERSFPEED N + PRESS. S, i
EMERGENCY STOP 48 YT s ! _,3-,0,,___4@1 i
LOW OIL PRESSFE - - T [ttt ettt Sy 37 VOLTAGE FEG. HARNESS- < ! i 1 i
RIGH WATER TEMSERATURE 36 1 ‘ N . P e, = = o I
SWITCH CFF &0 Vi H : LGE, S WIRE e ors ferer |
12 v & 1 [N A DISRIAMR  (OACRAL A0 !
LINE POMER a8 ' : [ T H 1 [~ O \;\'_j'_]_ 0O Oraes CTOROLAY | PIGTAILS By :
GENERATCR PONER 9 K £ 5 ! ! = T o DR H
LON WATER TEMPERATURE 3 B - FROM VOLTAGE REG. CT HARNESS! § I : §§ 7] 3 IS ' :“‘”'mmm-“" PEt=ay R v :
ANTIC, HIGH WATER TEMC. 40 : J 1t ;S SAFEGUARD TERMINAL STRIP : ; H t Mz « OB R t
ANTIC. LOW OIL FRESSURE 4! =L - FROM VOLTAGE REG. 0 ‘1111 g e[ gg § E S é ; t 1 s
LOW FuEL 63 I 3 NOTE: = - H § Pzt - PO B e !
LOW BATTERY VOLTAGE 62 . —— A K §§§§ g E B | | Torcammuss posrEe, | B B ¢ 2 s i [ s.c. ATERWTR !
HIGH BATTERY VOL.TAGE gé I ! sz-uqms.u.eowms—‘rom:—a'-/ 1 R § 5% § | GG umSoTinG SRIP | FEfn B N ' } b - TO AN SO R !
SYSTRM FEADY H 2 - sack czzoa> - TO PI—tH il ooooyl B o2 21 | gzgb go Sk i = '
SYSTEM READY B 54 1 2 - BLACK . [ i1 SNNNFen 4 4] Fe na s> > § ! 1 p— :
- H— 16 - wiTE 2zea.) - O PI— i 5655835 9801 || [i] eece el Be |i i A ] '
: 1 24-@(@_;-Top|__~_x.,'_/ il 99999(..:_ ._C_)._. i 868&22; §9| ] 'Y ' f : t J % :
END BRACKET }l % :E R [ I HHENR Vl BR5F 8 8 N ! ' 4 r 1
' i 8G3QRRE & @ TETTo Y |1 [ N i e J
SPEED SENSCR " o €1 G2 Cs o N v H i AL Js s
/‘ - " HHLIH DQ0QQQ :: H : 75 :
. [ | 1 - ]
xnarr  /~REITER 28285 P ¥ L P Lo o |
Htlooo0o000 P ' £ P10 [ i
F==;‘ 1 .3 1 1
ACTIVATCR ¥ % 3 i i ; :
T e ¥ 11 % i ] [}
MAIN FIELD " 5 Blo--- o i
=g [ R I I I A S S N SOOI v i
STATlCNARY-/ 12 LEAD STATIR i P 1 !
L.E.D. @Tﬁd SEE BELOW FUR GENERATOR i 1 3
P.M. EXCITER FIELD COMECTIONS X I T
ROTATING POTO SHIELDED WIFE 5 &8 & :i I i
O Q Qo : !
. GO FENER
GENERATCR § - o snanTE a
1
GENERATOR CONECTIONS _
- BHZ. -] . OR 139/240V. BOHZ. ~Z77/480V . -3 PH. 4 WIRE HIG- WYE 1
GOMZ.-120/240V .~ 1 BH. 3 WIRE £0-Z.~120/240V. -3 PH. 4 WIFE CELTA 3 P, 4 WIFE LOY WYE ~Z2073V -3 PH. 4 WIFE HIG- WYE !
SOz . ~110/2207 . ~1 PH. 3 WIFE SOHZ.~110/220V.~3 PH. .1 LR 1107190V, ! !
UEED ON GENERATCORS Z0KW- 100KW (hLY . 3 PH. 4 WIFE LON WYE ! || Low PEL
i || LOCATED
! 1
( ! INFUEC
[} H 1
! 1
! '
CT3 - NOT LEED ! « 3T 1
(o } ] l !
1
H 1
; :
! 1
H 1
i | OPTIONAL Wm :
Alw L)
| FOR RELAY CONTRQL, SEE 24V CONECTION
{ WRNG DIAGRAM 255365 i
hithohudiuin !
VETER SCALE L, VETER SCALE 255562
: 5@ METER SCALE B SPFR vid LA OWER

Figure 7-8. Ford LSG-875 Gas/Gasoline w/Electronic Ignition 1-Phase/3-Phase
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Figure 7-9. Cummins 4B, 6B Diesel, 1-Phase/3-Phase
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Figure 7-17. Microcomputer, 600-Volt, Later Model



"Appendix A’
GENERATOR FREQUENCY CHANGE AND ADJUSTMENT
All Models

Frequency Change
On Microcomputer equipped generators, the jumper in-

dicated in Figure A1 must be snipped in order to convert
from 60 Hz to 50 Hz.

Frequency Adjustment

To check your generator set for proper frequency oper-
ation, 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 60 and 50 Hz operation at no load. If your con-
troller is not equipped with a frequency meter, connecta
meteracross VO and V7 onthe control board terminal strip
(set must not be running while making connection). Refer
to Figure A2.

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

1

Figure A1. Jumper Location
1. Jumper (J1) 50/60 Hz Operation

Figure A2. Frequency Meter Connections
1. Meter Connections

Appendix A



GOVERNOR ADJUSTMENTS

Diesel
Mechanical Governor Adjustments

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 A-3.

3. To increase or decrease the frequency (at no load),
rotate the screw clockwise or counterclockwise re-
spectively. Tighten the locknut.

The loaded droop frequency may alternately be adjusted
tothe operating frequency atfuilioad. Applythefuilioadto
the generator set by closing the generator circuit breaker
and then make adjustments to the fuel pump screw.

The stability of the frequency is not adjustable, itis preset
via the fuel pump.

Figure A-3. Fuel Pump High Speed Screw
1. Adiustment Screw

Appendix A



Gas/Gasoline
Mechanical Governor Adjustments

With the constant speed type governor, the throttle link-
age is fixed at a definite length to establish a specific load
speed of 1800 rpm (1500 rpm, 50 Hz models). No adjust-
ment should be made to throttle linkage as any variationin
speed causes frequency changes in output ofthe genera-
tor - 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 con-

i
\

s

Figure A-4.. Governor Components and Adjustments

5. Pivot Point

6. Eyebolt Head

7. Sensitivity Adjustment
8. Governor Mounting

1. Governor Belt

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

Appendix A

siderable drop in speed is 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 components and adjustments
are shown in Figure A4. With the set running at full or rated
load, governed speed, make speed and sensitivity
adjustments.

Speed

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

Sensitivity

Test under normal load conditions. If readjustment is
needed proceed as follows. To make governor control
more sensitive, loosen the nut at bottom of adjusting eye-
bolt and tighten the top nut thereby drawing the head of
the eyebolt closer to the governor arm pivot point. To
make governor control less sensitive, loosen the top nut
and tighten the bottom nut to move the head of the eye-
bolt 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 sensi-
tivity adjustment since changing this will also affect speed.

NOTE

A speed droop of 3 Hz or 80 rpn'i between no
load and full load is normal.



Diesel and Gas/Gasoline
Bosch Electronic Governor Adjustments

Some sets are equipped with Bosch Electronic Gover-
nors. Since the governor is all electric, no mechanical
drive or hydraulic connectionis required. The system con-
sists of a magnetic pickup (Figure A-5) to sense engine
speed, an electronic control unit (Figure A-6) with stability
and gain adjustments to contro! the current input to the
throttle actuator and an actuator (Figure A-7) to position
the throttle.

Figure A-5. Magnetic Pickup

Stability and Gain Adjustments

The stability and gain adjustments are located on the con-

trol unit (Figure A-6). To adjust governor proceed as

foliows:

1. Checkthatthe stability controlisin its extreme counter-
clockwise position.

Figure A-6. Control Unit

A-4

2. Start engine. While observing normal precautions al-
low the governor to control the engine. if the engine is
unstable, turn the gain control counterclockwise until
stability is obtained. Adjust speed screw (Figure A-6) to
the proper engine speed.

3. Turn the gain control clockwise until the engine be-
comes just unstable. Back the gain control slightly
counterclockwise until the engine is again stable.

4. Turn the stability controi clockwise until the engine
becomes just unstable. Back the stability control slight-
ly counterclockwise until the engine is again stable.

Figure A-7. Throttie Actqator

Appendix A



Appendix B |
TABLES AND FORMULAS

Generator Qutput
Three-Phase Amperes — 0.8 Power Factor

208- 220~ 240- 380- 400- 480- 600-
kw kVA Volit Volt Voit Volt Voit Voit Volt

5 6.3 17.5 16.5 15.2 96| 9.1 7.6 6.1

7.5 94 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
25 313 87 82.5 75.5 48 45.5 37.8 30
30 375 | 104 99 90.3 57.6 54.6 452 | 36
40 50 138 132 | 120 77 73 60 48
50 625 | 173 165 152 96 o1 76 61
60 75 208 198 181 115 109 91 72
75 93.8 | 261 247 226 143 136 113 Q20
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

175 218" 608 577 527 335 318 264 211
200 250 694 660 601 384 364 301 C 241
250 312 866 825 751 480 _| 455 376 300

300 375 1040 990 903 576 546 451 361
350 438 1220 1188 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 1208 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 = __Watts __
Volts x Amperes

Three-Phase Kilowatts = Volts x Amperes :g;gwer factor xv3

Three-Phase Volt Amperes = Volts x Amperes 3

- 746 x Horsepower
Three-Phase Amperes =, m= G s x Efficiency X Power Factor

Single-Phase Kilowatts = Volts x Amper;ago)a Power Factor

746 x Horsepower
Volts x Efficiency x Power Factor

Single-Phase Amperes =

Appendix B



Appendix C
ISOLATED ALARM CONTACTKIT

(No. A-282927 (12 Volt) for use with “R” Series Units with NFPA Option and FRil Units.)
{No. A-282828 (24 Voit) for use with FR}l Units.)

FUNCTION

The Kohier Isolated Alarm Contact Kit can be used to
activate indicating lamps, audible alarms or any accessory
the customer deems necessary from up to five generator
functions. This allows monitoring of the standby power
system and/or the ability to activate accessories from a
station remote from the generator set.

MOUNTING

The Kohler Isolated Alarm Contact Kit can be mounted in
any location including on the generator set, see illustra-
tion below. More than one Isolated Alarm Contact Kit can
be connected to the terminal strip in controiler if desired.
The Contact Kit can be used as an alternate or in conjunc-
tion with the Decision Monitor annuciator panel.

NOTE

A total of three Kohler Isolated Alarm Contact
Kits and/or Kohier Annunciator Panels can be
used together. When three monitors are used,
the 3-A fuse in the back of the controller must
be replaced with a 5-A fuse.

WARNING

UNITSTARTS WITHOUT NOTICE! Units with
Automatic Transfer Switches start automati-
cally. Turn Generator Main Switch on con-
trolier to OFF position, and remove battery
cables to disable generator set before working
on any equipment connected to generator.
When removing and connecting battery cables
disconnect ground lead first, and reconnect it
lastto avoid electrical shock orsparksigniting
explosive battery gases.

CONNECTION REQUIREMENTS

Connection of terminais 2 and 42A from annunciator ter-
minal strip in controller to the Isolated Alarm Contact Kit
must be made 10 provide an electrical source. The custo-~
mer then has the choice of up to five functions (terminal 64
on each relay) to activate the appropriate accessories. The
standard connections are shown on the wiring diagram.
Terminals 7 and 8 on each relay are the common termi-
nais. Terminals 1 and 3 (normally ciosed) and terminais 4
and 6 (normally open), on each relay, are available to
connect to the appropriate accessories. See wiring dia-
gram for identification of terminal numbers and aiarm
functions.

EREE
J L

2I8219)
J u

l

isolated Alarm Contact Kit

Al 2T 1 1
selslel| [EeiEE

12" L. x 7" W.x5.88" H.
(3048 cm L. x17.78 cm W.
x 14.94 cm H.)

(o8}
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