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Safety Precautions

The following symbols in this manual signal potentially
dangerous conditions to the operator or equipment. Read
this manual carefully. Know when these conditions can
exist. Then, take necessary steps to protect personnel as
well as equipment.

Read your manual and become thoroughly acquainted with
it and your equipment before you start your unit. These
recommendations and the following safety precautions are
for your protection.

Fuels, electrical equipment, batteries, exhaust gases and
moving parts present potential hazards that could resultin
serious, personal injury. Take care in following these
recommended procedures.

y148):13(e1=: 8 This symbol if used warns of imme--
j diate hazards which will result in
severe personal injury or death.

o | This symbol refers to a hazard or
AWARNING | Y )

unsafe practice which can result in
severe personal injury or death.

ACAUTION This symbol refers to a hazard or

—  — —  — | unsafe practice which can result in
personal injury or product or property damage.

General

e Keep your electric generating set and the surrounding
area clean and free from obstructions. Remove any
debris from set and keep the floor clean and dry.

* Provide appropriate fire extinguishers and install them
in convenient locations. Consult your local fire depart-
ment for the correct type of extinguisher to use. Do not
use foam on electrical fires. Use extinguisher rated ABC
by NFPA.

* Make sure that all fasteners on the generating set are
secure. Tighten supports and clamps, keep guards in
position over fans, driving belts, etc.

* Do not wear loose clothing in the vicinity of moving
parts, or jewelry while working on electrical equipment.
Loose clothing and jewelry can become caught in
moving parts. Jewelry can short out electrical contacts;
cause shock or burning.

o |f adjusiment must be made while the unit is running,
use extreme caution around hot manifolds, moving
parts, etc.

e Do not work on this equipment when mentally or
physically fatigued. :

* Coolants under pressure have a higher boiling point
than water. DO NOT open a radiator or heat exchanger
pressure cap while the engine is running. Bleed the
system pressure first.

Protect Against Moving Parts
e Keep your hands away from moving parts.

» Before starting work on the generating set, disconnect
batteries. This will prevent starting the set accidentally.

Fuel System

e DO NOT fill fuel tanks while engine is running, unless
tanks are outside engine compartment. Fuel contact
with hot engine or exhaust is a potential fire hazard.

« DO NOT SMOKE OR USE AN OPEN FLAME in the
vicinity of the generator set or fuel tank. Internal
combustion engine fuels are highly flammable.

e Fuel lines must be adequately secured and free from
leaks. Piping at the engine should be approved flexible
line. Do not use copper piping on flexible lines as
copper will work harden and become brittle.

e Be sure all fuel supplies have a positive shutoff valve.

" Guard Against Electric Shock

* Remove electric power before removing protective
shields or touching electrical equipment. Use rubber
insulative mats placed on dry wood platforms over
floors that are metal or concrete when around electrical
equipment. Do not weardamp clothing (particularly wet
shoes) or allow skin surfaces to be damp when handling
electrical equipment.

* Use extreme caution when working on electrical com-
ponents. High voltages cause injury or death. DON'T
tamper with interlocks.

e Follow all state and local electrical codes. Have all
electrical installations performed by a qualified licens-
ed electrician. Tag open switches.

* DO NOT SMOKE while servicing batteries. Lead acid
batteries emit a highly explosive hydrogen gas thatcan
be ignited by electrical arcing or by smoking.

Exhaust Gases Are Toxic

e Provide an adequate exhaust system to properly expel
discharged gases. Inspect exhaust system daily forleaks
per the maintenance schedule. Ensure that exhaust
manifolds are secure and not warped. Do not use
exhaust gases to heat a compartment.

e Be sure the unit is well ventilated.
Keep the Unit and Surrounding Area Clean

e Make sure that oily rags are not left on or near the
engine.

* Remove all oil deposits. Remove allunnecessary grease
and oil from the unit. Accumulated grease and oil can
cause overheating and subsequent engine damage and
may present a potential fire hazard.
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Important Safety Precautions

Read and observe these safety precautions when using
or working on electric generators, engines and related
equipment. Also read and follow the literature provided
with the equipment.

Proper operation and maintenance are critical to perfor-
mance and safety. Electricity, fuel, exhaust, moving parts
and batteries present hazards that can cause severe
personal injury or death.

FUEL, ENGINE OIL, AND FUMES ARE
FLAMMABLE AND TOXIC

Fire, explosion, and personal injury can result from im-
proper practices.

* Used engine oil, and benzene and lead, found in
some gasoline, have been identified by government
agencies as causing cancer or reproductive toxicity.
When checking, draining or adding fuel or oil, do not
ingest, breathe the fumes, or contact gasoline or
used oil.

* Do not fill tanks with engine running. Do not smoke
around the area. Wipe up oil or fuel spills. Do not
leave rags in engine compartment or on equipment.
Keep this and surrounding area clean.

¢ |nspect fuel system before each operation and peri-
odically while running.

e Equip fuel supply with a positive fuel shutoff.
* Donotstore ortransport equipment with fuel intank.

e Keep an ABC-rated fire extinguisher available near
equipment and adjacent areas for use on all types of
fires except alcohol.

¢ Unless provided with equipment or noted otherwise
in installation manual, fuel lines must be copper or
steel, secured, free of leaks and separated or
shielded from electrical wiring.

¢ Use approved, non-conductive flexible fuel hose for
fuel connections. Do not use copper tubing as a flex-
ible connection. It will work—harden and break.

EXHAUST GAS IS DEADLY

e Engine exhaust contains carbon monoxide (CO),
an odorless, invisible, poisonous gas. Learn the
symptoms of CO poisoning.

¢ Neversleepin avessel, vehicle, or room with a gen-
set or engine running unless the area is equipped
with an operating CO detector with an audible
alarm. :

e Eachtime the engine or genset s started, or at least
every day, thoroughly inspect the exhaust system.
Shut down the unit and repair leaks immediately.

e Warning: Engine exhaust is known to the State of
California to cause cancer, birth defects and other
reproductive harm.

Make sure exhaust is properly ventilated.

e Vessel bilge must have an operating power
exhaust.

e Vehicle exhaust system must extend beyond ve-
hicle perimeter and not near windows, doors or
vents.

e Do not use engine or genset cooling air to heat an
area.

e Do not operate engine/genset in enclosed area
without ample fresh air ventilation.

e Expel exhaust away from enclosed, sheltered, or
occupied areas.

e Make sure exhaust system components are se-
curely fastened and not warped.

MOVING PARTS CAN CAUSE SEVERE
PERSONAL INJURY OR DEATH

e Do notremove any guards or covers with the equip-
ment running. .

e Keep hands, clothing, hair, and jewelry away from
moving parts.

e Before performing any maintenance, disconnect
battery (negative [-] cable first) to prevent acciden-
tal starting.

e Make sure fasteners and joints are secure. Tighten
supports and clamps, keep guards in position over
fans, drive belts, etc.

e |f adjustments must be made while equipment is
running, use extreme caution around hot manifolds
and moving parts, etc. Wear safety glasses and pro-
tective clothing.

BATTERY GAS IS EXPLOSIVE

e Wear safety glasses and do not smoke while servic-
ing batteries.

e Always disconnect battery negative () lead first
andreconnect it last. Make sure you connect battery
correctly. A direct short across battery terminals can
cause an explosion. Do not smoke while servicing
batteries. Hydrogen gas given off during charging is
explosive.

e Do not disconnect or connect battery cables if fuel
vapors are present. Ventilate the area thoroughly.

GSP-1
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DO NOT OPERATE IN FLAMMABLE AND
EXPLOSIVE ENVIRONMENTS

Flammable vapor can be ignited by equipment operation
or cause a diesel engine to overspeed and become diffi-
cult to stop, resulting in possible fire, explosion, severe
personalinjury and death. Do not operate diesel equip-
ment where a flammable vapor environment can be
created by fuel spill, leak, etc., unless equipped with
an automatic safety device to block the airintake and
stop the engine.

HOT COOLANT CAN CAUSE SEVERE
PERSONAL INJURY

e Hot coolant is under pressure. Do not loosen the
coolant pressure cap while the engine is hot. Let the
engine cool before opening the pressure cap.

ELECTRICAL SHOCK CAN CAUSE SEVERE
PERSONAL INJURY OR DEATH

* Do not service control panel or engine with unit run-
ning. High voltages are present. Work that must be
done while unit is running should be done only by
qualified service personnel.

¢ Do not connect the generator set to the public utility
or to any other electrical power system. Electrocu-
tion can occur at a remote site where line or equip-
ment repairs are being made. An approved transfer
switch must be used if more than one power source
is connected.

¢ Disconnect starting battery (negative [-] cable first)
before removing protective shields or touching elec-
trical equipment. Use insulative mats placed on dry
wood platforms. Do not wear jewelry, damp clothing
or allow skin surface to be damp when handling
electrical equipment.

® Use insulated tools. Do not tamper with interlocks.

e Follow all applicable state and local electrical
codes. Have all electrical installations performed by
a qualified licensed electrician. Tag open switches
to avoid accidental closure.

¢ With transfer switches, keep cabinet closed and
locked. Only authorized personnel should have
cabinet or operational keys. Due to serious shock
hazard from high voltages within cabinet, all service
and adjustments must be performed by an electri-
cian or authorized service representative.

If the cabinet must be opened for any reason:

1. Move genset operation switch or Stop/Auto/
Handcrank switch (whichever applies) to Stop.

2. Disconnect genset batteries (negative [-] lead
first).

3. Remove AC power to automatic transfer
switch. If instructions require otherwise, use
extreme caution due to shock hazard.

MEDIUM VOLTAGE GENERATOR SETS
(601V TO 15kV)

* Medium voltage acts differently than low voltage.
Special equipment and training are required to work
on or around medium voltage equipment. Operation
and maintenance must be done only by persons
trained and qualified to work on such devices. Im-
proper use or procedures will result in severe per-
sonal injury or death.

e Donotworkon energized equipment. Unauthorized
personnel must not be permitted near energized
equipment. Induced voltage remains even after
equipment is disconnected from the power source.
Plan maintenance with authorized personnel so
equipment can be de-energized and safely
grounded.

GENERAL SAFETY PRECAUTIONS

e Do not work on equipment when mentally or physi-
cally fatigued or after consuming alcohol or drugs.

e Carefully follow all applicable local, state and feder-
al codes.

e Never step on equipment (as when entering or leav-
ing the engine compartment). It can stress and
break unit components, possibly resulting in dan-
gerous operating conditions from leaking fuel, leak-
ing exhaust fumes, etc.

e Keep equipment and area clean. Oil, grease, dirt, or
stowed gear can cause fire or damage equipment
by restricting airflow.

e FEquipment owners and operators are solely re-
sponsible for operating equipment safely. Contact
your authorized Onan/Cummins dealer or distribu-
tor for more information.

KEEP THIS DOCUMENT NEAR EQUIPMENT FOR
EASY REFERENCE.

GSP-1
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m | Supplement 9s2-1005

Date: 3-87

Insert with -
Title: DVH, DVJ Operator's Manual
Number: 982-0123 (11-85)

PURPOSE

This supplement provides additional information on filling the cooling system for models DVH and DVJ.

SUPPLEMENT USE
Refer to your DVH, DVJ Operator’s Manual (982-0123) and write: Important: Refer to Supplement on page 20.



Filling the Cooling System

1. Close the radiator and coolant heater drain cocks,
and close the oil cooler drain valve. Leave the after-
cooler petcocks open until coolant starts flowmg,
then close them. See Figure 6.

2. Onan recommends filling the cooling system with a
50/50 solution of water and ethylene glycol contain-
ing an approved rust inhibitor. This solution will
protect the cooling system to a -35°F (-37°C)
temperature and provide maximum corrosion pro-
tection. If colder temperatures are possible, adjust
the mixture according to manufacturer’s specifica-
tions and test with a hydrometer.

3. The cooling system should be filled using a contin-
uous fill rate of 2 to 5 gal/min (7.6 to 19 L/min) and
will require approximately 5 minutes to fill. An inter-
rupted or inconsistent fill rate does not purge air
from the engine as effectively and can result in fill
times up to 30 minutes.

4. After filling to the radiator overflow pipe, reconnect
AC power to the coolant heater if applicable.
Replace radiator cap.

5. Move the control selector switch to RUN position
and operate engine for ten minutes to purge trapped
air.

6. Allow the engine to cool, then remove the radiator
cap slowly and add coolant to bring level up over
the radiator core.

’ Contact with hot coolant can
M_‘M result in severe burns. Allow
cooling system to cool before releasing pressure
and removing the radiator cap.

Radiator Fins and Hoses

Every 500 hours or 3 months, clean the radiator fins of
any restriction such as dust, leaves, mud, etc. with com-
pressed air. Steam or water may be used instead of
compressed air. At the same time, check coolant hoses
for swelling, cracking or brittieness. Replace if neces-
sary. Tighten hose clamps as needed.

Water Pump

Every 2000 hours inspect the water pump for bearing
play and for grease or water leakage. If a fault is
detected, have the Onan Distributor disassemble and
repair or replace the pump.

BATTERIES

Check the condition of the starting batteries at the inter-
val specified in the maintenance table. See that connec-
tions are clean and tight. A light coating of non-
conductive grease will retard corrosion at terminals.
Keep the electrolyte atthe proper level above the plates
by adding distilled water. Check specific gravity and
recharge if below 1.260.

AWARNING Ignition of explosive battery gases

| can cause severe personal injury. Do
not smoke while servicing batteries.

20

OIL COOLER/CYLINDER
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FIGURE 6. COOLING SYSTEM DRAIN, AIR BLEED
LOCATIONS
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Introduction

. ABOUT THIS MANUAL

This manual provides general information for operating
and maintaining your Onan generator set. Study this
manual carefully and observe all warnings and cautions.
Using the generator set properly and following a regular
maintenance schedule will resultin longer unitlife, better
performance, and safer operation.

' HOW TO OBTAIN SERVICE

When the generator set requires servicing, contact an
Onan Distributor for assistance. Onan factory trained
Parts and Service representatives are ready to handle all
your service needs. '

When contacting an Onan Distributor, always supply the
complete Model number and Serial number as shown on
the Onan nameplate. The Onan nameplate is located on
the side of the generator control box.

| AWARNING |

Model No.

Serial No. S i
Important - Give above no.'s when ordering parts

Service Rating:
Hertz: RPM: )

single Phase I (7NN
Three Phase DITHNNNNNN (7NN

Volts:  110/190 110/220 115/200 115/230 120/208

120/240 127/220 139/240 220/380 230/400 240/416

B 240/480 254/440 277/480 347,600 115/230 19 1207240 10

B e e

Insul - NEMA Class ﬂ Amb 40°C

Onan Corp

Minneapolis Mn
o ONAN Minneapolis Mn (@)

Made n USA

99-1034

M-1641

Onan Nameplate

INCORRECT SERVICE OR REPLACEMENT OF PARTS CAN RESULT IN
SEVERE PERSONAL INJURY AND/OR EQUIPMENT DAMAGE. SERVICE
PERSONNEL MUST BE QUALIFIED TO PERFORM ELECTRICAL AND/OR

MECHANICAL SERVICE.

o~



Specifications

DVH

GENERATOR DETAILS , S . T .
Y] « L= R R R Onan, Revolving Field, 4-Pole, Brushless
Rating . :

60 Hertz Continuous Standby . .....ciiiiiiiiiiiiiiiiiiiiiaieieeenn 300 kW (375 kVA at 0.8 PF)

50 Hertz Continuous Standby ......c.viiireeiieiiiiiieaieennns 265 kW (331 kVA at 0.8 PF)
AC Voltage Regulation, 0t0 100% Load ........coiuimiiiminiieniraranrecnernennes P +2%
ENGINE DETAILS _
= Yo 111 - S R RREEEEERREEE R Onan 06152TA-A
Engine Speed (r/min) :

50 Hertz Operation. ........coovvneenen AR UP U S 1500

B0 HertZ OPeration. .. ...cueututuanenaseraeaeaceuenananaaacesessssnanananaseceseecsss 1800
FUED - o ettt e et eeeaaeaseseseaasassseeesnanansssssssessscnnssaasesesnas ASTM No. 2 Diesel
FUEIINIEE SIZE i et e ittt iiieeaeeeetnassasasnasacssssnasnnnnsnsns For 3/8 in. (10 mm) L.D. Hose
Fuel Return OUHEt ..o et iiiiieiiieeeeeecnceennaaaansccasenannnnns For 3/8 in. (10 mm) .D. Hose
Fuel Pump Maximum Lift ... o.ounii ittt 351t (1m)
ExhaustOutlet .....coiiiiiiiii it iiiiiiieaiennnns e eeeeeeeeneataiaaaaan 5in. NPT
Starting SystemM VOHAGE .« .. cvuniuneenie ettt ia ettt et 24
Battery Options:

BCI Group Size 4D

Cold Cranking Amps @ 0°F (-18°C) .. vuuiineiiiiiieiii et tiaan et eceenees 700

Battery VOHAGE . ..o e ettt enaaeae e ee it aa st accta sttt 12

Quantity REQUINEA ... .eenneinienieeeae et tiaana ettt taa s sttt 2

BCI Group Size 8D

Cold Cranking Amps @ 0°F (-18°C) .. .eeiniuniniiiiiiiii it iianaaiat e ..... 1000

Battery VORAGE . ..o ee et iniineae e ettt et sttt 12

Quantity REQUITEA ...« .uviuiieaeeeene it ia ettt ettt et 2
Cooling System (Engine and Radiator) ..........oiiiiieieiiniirninarrecerneee. 16 gallons (61 L)
Engine Oil Capacity (Filter, Lines, and CrankCase) . ..ooeeeeeeerenecaaanaaacnannes 9.4 gallons (36 L)



Specifications

DVJ

GENERATOR DETAILS , ) S :
Type ...... S A e e e Onan, Revolving Field, 4-Pole, Brushless
Rating o

60 Hertz Continuous Standby ..~ ............. e ie e 350 kW (438 kVA at 0.8 PF)

50 Hertz Continuous'Standby .............coviiineenennnn. e 285 kW (356 kVA at 0.8 PF) : -
AC Voltage Regulatuon 0t0100% Load .. .oieiivve ittt iieiiererennnnannaanaseeneeeeeain. 2% ..
ENGINE DETAILS _ S
Engine ............. P ettt Onan 06152TA-B
Engine Speed (r/min)

50 Hertz Operation. ... ...o.uiiiiin ittt ettt e i e 1500

B0 Hertz Operation. . . ..uve ittt ettt i i i e e 1800
Fuel............oooiiil. e e ASTM No. 2 Diesel
Fuel Inlet Size .......... e, e et iee et e e For 3/8 in. (10 mm) 1.D. Hose
FuelReturn Outlet . ..ot it ettt ieeeeeeeeeannn. For 3/8 in. (10 mm) L.D. Hose
Fuel Pump Maximum Lift ... i i i ettt ea et 35f.(1m)
Exhaust Outlet ...... ..o i et eeeiiieieeeceeeeeeanas 5 in. NPT
Starting System Volage .. ...t ittt i it 24
Battery Options:

BCI Group Size 4D ‘

Cold Cranking AmMPs @ 0°F (-18°%C) 1t vttt ititiieee i teaaicetttetenttinneteceeeeeecennns 700

Battery Voltage ..ot i i i ittt i it e e 12

QuaNtity ReqUIred ... ..ottt ittt ittt ttteaeeaneeaaseansaasoaaacasaceonnannnnnnnns 2

BCI Group Size 8D : .

Cold Cranking Amps @ 0°F (-18°C) .. vttt ittt ittt ettt ieiie i eanans 1000

Battery Voage ..o i e i i ittt i e e e e 12

L@ TUT: 1117478 =T 1F11=Yo [ P 2
Cooling System (Engineand Radiator) .........ccvveiiiniiiiiiiiiiinnnneeenn. 17.5 gallons (66 L)
Engine Oil Capacity (Filter, Lines, and Crankcase) ................................. 9.4 gallons (36 L)



Operation

GENERAL

This section covers starting and operating the gener-
ator set. It is recommended that the operator read
through this entire section before attempting to start
the set. It is essential that the operator be completely
familiar with the set to insure safe operation.

PRESTART CHECKS

Before starting, be sure the following checks have
been made and the unit is ready for operation. Refer
to the MAINTENANCE section for the proper
procedures.

Lubrication

Check the engine oil level. Keep the oil level near as
possible to the dipstick high mark without overfilling.

Coolant

The coolant level should be about two inches (51
mm) below the radiator cap opening. Do not check
while the coolant is hot.

i It
AWARNING Contact with hot coolant can resu

in severe burns. Do not bleed hot,
pressurized coolant from a closed cooling system.

Fuel
Make sure the fuel tanks have sufficient fuel. See the
MAINTENANCE section for recommended fuel.

AWARNING Spilled fuel can ignite and cause
severe personal injury or death.

Never fill the fuel tank when the engine is running.

CONTROL PANEL

The following describes the function and operation
of the standard generator set control. Allinstruments
and control switches are located on the face of the
control panel as illustrated in Figure 1. The control
panel is separated into a DC panel for monitoring the
engine and an AC panel for monitoring the generator.

DC Panel
Panel Lamp: llluminates control panel.

Oil Pressure Gauge: \ndicates pressure of lubricating
oil in engine (wired to a sensor unit located on the
engine).

. Water Témperature Gauge: Indicates temperature of

circulating coolant in engine (wired to a sensor unit
located on the engine).

Battery Charge Rate DC Ammaeter: Indicates the bat-
tery charging current.

Run-Stop-Remote Switch: Starts and stops the unit
locally, or from a remote location wired to the control
engine monitor board.

Fault Lamps: Indicate fault in engine operation. The
Run and Fault lamps are standard, other lamps are
control options. See description under “Indicator
Lamps.”

EXHAUST GAS IS DEADLY!

Exhaust gases contain carbon monoxide, an odorless and colorless gas formed
during the combustion of hydrocarbon fuels. Carbon monoxide is poisonous and
can cause unconsciousness and death. Symptoms of carbon monoxide poisoning

are the following:

o Inability to Think Coherently

® Vomiting
® Muscular Twitching
e Throbbing in Temples

® Dizziness
e Headache
® Weakness and Sleepiness

it you or anyone else experience any of these symptoms, shut down the unit and
get outinto fresh airimmediately. If symptoms persist, seek medical attention. DO
NOT OPERATE THE UNIT UNTIL IT HAS BEEN INSPECTED AND REPAIRED.

The best protection against carbon monoxide inhalation is proper installation and
regular, frequent visual and audible inspections of the complete exhaust system.



Running Time Meter: Registers the total number of
hoursthatthe unithasrun. Useitto keep arecord for
periodic servicing. Time is cumulative; meter cannot
be reset.

Reset, Lamp Test, Panel Lamp Switch: Resets the fault
circuit only when the Run-Stop-Remote switch is in
the Stop (Reset) position. Tests fault lamps and turns
on the control panel lamp.

AC Panel

AC Voltmeter (Optional): Dual range instrument
indicating generator AC voltage. Measurement range
in use shown on indicator light.

AC Ammeter (Optional): Dual range mstrument indicat-
ing AC generator line current.

Frequency Meter (Optional): Indicates generator
output frequency in hertz. It can be used to check
engine speed. (Each hertz.equals 30 r/min).

VOLTAGE UPPER AND
ADJUSTING LOWER SCALE
RHEOSTAT INDICATOR LAMPS

OIL PRESSURE
GAUGE

Voitage Adjust (Optional): Rheostat providing ap-
proximately plus or minus five percent adjustment of
the rated output voltage.

Field Breaker: Provides generator exciter and regula-
tor protection from overheating in the event of certain
failure modes of generator, exciter and voltage regu-
lator.

Phase Selector Switch (Optional): Selects phases of
generator output to be measured by AC voltmeter
and AC ammeter.

Indicator Lamps

The standard control panel has two monitor system
indicator lamps.

e RUN (green)
e FAULT (red)

"The green Run lamp comes on as soon as both prim-
-ary and secondary starter circuits are opened after

unit starting. The red lamp indicates an emergency
shutdown of the generator set.

RUN-STOP (RESET) -
REMOTE SWITCH

PANEL
LAMP

RESET, LAMP TEST,
PANEL LAMP SWITCH

AN \

N
N

DUAL RANGE
AC VOLTMETER

N\ \ o
e =

=

1

i

!
DUAL RANGE |
AC AMMETER ——— 1|

\ ! / o | FAULT LAMPS
a0/ L—
((RaZ)i / [ -
\ {
\_/ ’E B COOLANT
TEMPERATURE
—  GAUGE

PHASE SELECTOR ‘ .
SWITCH | =
! 3t
‘ \ ‘-_—__E || — DC AMMETER
FREQUENCY/
| N
1
FIELD .
BREAKER \
‘ @
!
Y Y
AC PANEL DC PANEL
M-1590

FIGURE 1.

OPTIONAL CONTROL PANEL (12FAULT LAMPS)
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The optional control panel has a twelve-lamp moni-
toring system. The following describes each lamp
function. :

e RUN (green) lamp comes on when both starter
circuits are opened after unit starting.

e PRE LO OIL PRES (yellow) indicates engine oil
pressure is marginally low.

e PRE HI ENG TEMP (yellow) indicates engine
temperature is marginally high.

e LOOIL PRES (red) indicates engine has shutdown
because of critically low oil pressure.

e Hl ENG TEMP (red) indicates engine has shut
down because of critically high temperature.

e OVERSPEED (red) indicates engine has shutdown
because of excessive speed.

e OVERCRANK (red) indicates the starter has been
locked out because of excessive cranking time.

e FAULT 1 (red) an undedicated fault. May be factory
programmed as a shutdown or non-shutdown, and
as a timed or non-timed fault. (Normally set for
timed shutdown).

e FAULT 2 (red) Same features as Fault 1 (Normally set
for non-timed shutdown).

e LOW ENG TEMP (yellow) engine temperature is
marginally low for starting. Indicates inoperative
coolant heater.

e LO FUEL (yellow) indicates fuel supply is marg:-
nally low.

e SWITCH OFF (flashing red) indicates generator
set is not in automatic start operation mode.

CONTROL PANEL INTERIOR

Generator AC Voltage Regulator

The solid-state regulator (VRAS-2) controls AC output
voltage from the generator at a predetermined level
regardless of load. Voltage regulation is plus or minus
two percent from no load to full load. Random voltage
variation is plus or minus one percent for constant
loads.

Engine Control Module

Electronic and relay components of the engine moni-
toring circuit are on a circuit.board assembly. Sensor
inputs (Figure 2) are connected by the wiring harness
to plug connectors on the board. The control module
provides the following functions of unit protection.

e Overcrank - limits engine cranking to 75 seconds. If
engine fails to start, the module lights a fault lamp
and opens the cranking circuit. The cycle cranking
option allows three 15-second cranking cycles
with two 15-second rest periods on the 12-lamp
control.

e Overspeed - shuts down the engine immediately if
overspeed occurs and lights a fault lamp. The sen-
sor switch is mounted in the end bell on the gener-
ator shaft. It is factory adjusted to shut down 60
hertz units at 2200 + 100 r/min, 50 hertz units at
1900 =+ 100 r/min.

e Low Oil Pressure - shuts down the engine imme-
diately if oil pressure drops below 14 psi (97 kPa)
and lights a fault lamp. The fault is time delayed
about 10 seconds following starter disconnect
and inhibited during cranking. The delay allows oil
pressure to rise to normal before the electronic
control module monitors this system.

A pre-low oil pressure sensor and lamp (used with
optional 12-lamp system) provides an alarm that oil
pressure is marginally low (20 psi/138 kPa or less).
The cause should be found and corrected as soon
as possible. :



e High Engine Temperature - shuts down the
engine immediately if coolant temperature rises
above 227°F (108°C) and lights a fault lamp. The
fault is time delayed about 10 seconds following
starter disconnectand inhibited during cranking.
This delay allows coolant in a hot engine time to
circulate and return the water jacket to normal
before the electronic control module monitors
this system.

A pre-high engine temperature sensor and lamp
used with optional 12-lamp systems, provides an
alarm that engine temperature is marginally high
(216°F/102°C). The cause should be found and
corrected as soon as possible. ‘

IEREY

OIL PRESSURE
PRE-LOW OIL SENDER

PRESSURE

LOW OIL’
PRESSURE

'AC AUTlONV The high engine temperature

shutdown will shut down
engine in an overheat condition only if coolant
level is sufficiently high to physically contact
shutdown switch. Loss of coolant will allow
engine to overheat without protection of shut-
down device, thereby causing severe damage to
the engine. Therefore, maintain adequate engine
coolant levels to ensure operational integrity of
cooling system and engine coolant overheat
shutdown protection.

Low Coolant Level Shutdown (If Used): A coolant
level actuated switch located in the radiator top
tank providing engine shutdown if coolant level
falls too low. It turns on the high engine tempera-
ture fault lamp on the control.

COOLANT
HIGH COOLANT TEMPERATURE
TEMPERATURE SENDER

PRE-HIGH
COOLANT
TEMPERATURE
(OPTL)

LOW ENGINE L--

TEMPERATURE
(OPTL)

FIGURE 2. SENSOR LOCATIONS
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STARTING PROCEDURE

The following sections cover the three systems used
to start the generator set.

Starting at Control Panel

Move the Run-Stop-Remote switch on the DC panel
(Figure 1) to the RUN position. This will activate the
engine control system and the starting system. The
starter will begin cranking and after a few seconds the
engine should start. The starter will disconnect when
the engine reaches a speed of 450 to 570 r/min. The
starter will also disconnect if the engine does not run
after being cranked for a specified period of time.

Starting From Remote Location

Move the Run-Stop-Remote switch on the generator
set DC panel to the REMOTE position. This allows the
generator set to be started from a remote switch.
Closing the remote switch initiates the starting
sequence described in the previous section.

Automatic Remote Starting

Place the Run-Stop-Remote switch on the generator
set DC panel inthe REMOTE position if an automatic
transfer switch is used. This allows the transfer
switch to start the generator set if a power outage
occurs.

Start-Up Checks

Observe the oil pressure gauge after the engine is
started. A normal oil pressure reading (at operating
temperature) is between 40 and 80 psi (275 and 550
kPa). The following gauges should also be checked
for normal readings:

DC Ammeter - Normal charging rate is 1 to 15
amperes depending on battery state of charge.

AC Voltmeter - Generator output voltage should be sta-
ble and notvary more than +1% of the mean value while
under constant load.

Frequency Meter - Generator frequency should be sta-
ble. Contact the Onan distributor if engine speed needs
adjustment.

Water Temperature - Run the generator set for about
10 minutes and then check the water temperature
gauge. The engine should stabilize between 175 and
212°F (80 to 100°C).

STOPPING

Before Stopping

Run the generator set at no load for three to five
minutes before stopping. This allows the lubricating
oil and engine coolant to carry heat away from the
combustion chamber and bearings.

To Stop

Move the Run-Stop-Remote switch or the remote
starting switch to the STOP position.

OPERATING RECOMMENDATIONS

Some of the following sections require that a load be
connected to the generator set. This is usually done
using a load transfer switch. Refer to the transfer
switch operator's manual for operation information.

No-Load Operation

Hold periods of no-load operation to a minimum and
avoid if possible. No-load operation allows combus-
tion chamber temperatures to drop so low that the fuel
does not burn completely. This results in carbon dep-
osits which can clog injectors and cause piston rings
and valves to stick. If it is necessary to run the engine
for long periods at no load, connect a
“dummy” electrical load to the generator.

Exercise Period )

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

To avoid excessive engine wear, exercise the genera-
tor set at least once a week for a minimum of 30
minutes. Run the set with a load applied to allow the
engine to reach normal operating temperature. Exer-
cising will keep the engine parts lubricated, maintain
fuel prime, and prevent electrical relay contacts from
oxidizing to insure reliable starts. Top off the fuel tank
after each exercise period.

Onan automatic transfer switches have as an option
an exerciser that can be preset to provide regular
exercise periods. Typically, the exerciser can be set
for time of start, length of run, and day of week.

High/Low Operating Temperature

The following recommendations apply when operat-
ing the generator setin high (above 95°F/35°C) or low
(below 50°F/10°C) ambient temperatures.

1. Use the correct viscosity oil for the most extreme
expected ambient temperature conditions. If itis
necessary to change oil, drain the oil only when
the engine is warm.

2. Use only fresh diesel fuel and keep the fuel tank
completely filled to prevent condensation of
moisture. Use ASTM #1 fuel at temperatures
below 14°F (-10°C).

3. Keep the batteries fully charged and keep all bat-
tery connections clean and free of corrosion.



4. Forlowtemperatures, use a water jacket heater if
a separate source of power is available. The
optional heater is available from Onan and will
assure reliable starting under adverse weather
conditions. Be sure the voltage of the separate
power source is correct for the heater element
rating. Various voltage combinations are available.

See low temperature fuel recommendation in the
Maintenance Section.

Power Rating Factors

The generator set power rating applies to sets used in
continuous standby applications. The set will operate
at the stated rating for the duration of normal utility
. power interruptions. The rating was established for a
standard radiator cooled set running on #2 diesel fuel
and operating at an altitude of 300 feet (91 m) with an
ambient temperature of 77°F (25°C). For a rating
relative to other applications, altitudes, cooling sys-
tems, ambient temperatures, or fuels, contact an auth-
orized Onan Distributor.

OUT-OF-SERVICE PROTECTION

Onan recommends the exercise of generator sets at
weekly intervals. Onan transfer switches can perform
this function automatically and also keep the starting
battery charged. If the generator set will be out-of-
servicelonger than this, see the following recommendation.

The out-of-service time interval should not be
extended beyond 30 days. Once-a-month operation
restores oil films on internal engine surfaces. The
inherent lubricating qualities of No. 2 diesel fuel
should protect the cylinders of-a diesel engine for 30
days when unit is not in service.

TROUBLESHOOTING

The generator set has a number of sensors that con-
tinuously monitor the engine for abnormal condi-
tions. The engine monitor will turn on a fault lamp,
activate an external alarm and stop the engine
depending on the condition. If the generator setshuts
down, the operator might restart the set after making
some adjustments or corrections.

The following troubleshooting charts list symptoms
and corrective action for the three fault systems. See
Table 1 for the fault lamp options and included
features.

If the external alarm is activated, check the control
panel to determine which fault lamp is lit. The proce-
dures for locating a problem and making corrections
are covered in Tables 2through 3. If amajor problem is
indicated, contact your Onan Distributor for service.

TABLE 1. FAULT LAMP OPTIONS

sTOP

FAULT EXTERNAL
SYSTEM FAULT LAMP ENGINE ALARM

Standard Overcrank X1 X X
Fault Lamp and | Overspeed X1 X X
Run Lamp Low Oil Pressure X1 X X
High Engine Temperature X1 X X
12-Lamp Overcrank X X X
(includes RUN Overspeed X X X
tamp) Low Oil Pressure X X X
High Engine Temperature X X X
Pre Low Oil Pressure X *X *X
Pre High Engine Temperature X *X *X

Low Engine Temperature X

Low Fuel ‘ X

Switch Off (In Stop Mode) X X

Two Customer Selected Faults X X X

10

*if factory programmed for shutdown
x, Single fault lamp for four fauits.
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High voltages are present within the control box
when the generator set is running. Do not open the
control box unless the generator set is disabled.

Accidental starting of the generator
AWARNING set can cause severe personal injury
or death. Place the. control switch in Stop position

and disconnect .the battery cable before inspecting
set. o

Resetting the Control

The external alarm and fault lamp can be deactivated
by placing the Run-Stop-Remote switch in the Stop
position and pressing the adjacent Reset button.
Locate the problem and correct before restarting the
generator set.

TABLE 2.
TROUBLESHOOTING ENGINE SHUTDOWN SYSTEM
Controls with only one fault lamp

SYMPTOM

CORRECTIVE ACTION

1. Engine stops cranking and fault
lamp lights, after cranking
approximately 75 seconds.

1. Check for empty fuel tank, empty

fuel filters, system leaks, or
plugged fuel filters and fuel
supply lines. Correct as required.

Check for dirty or plugged air
filters and replace if necessary (see
MAINTENANCE section).

2. Fault lamp lights immediately
after engine starts and unit shuts down.

. Indicates possible overspeed

condition. Contact an Onan
Distributor.

3. Fault lamp lights and engine
shuts down after running for a period.

. Check oil level and replenish if

necessary.

Check coolant level on radiator and
heat exchanger sets and replenish
if necessary.

Check for slipping drive belts
or for obstructions to the airflow.

Check for empty fuel tank,
fuel system leaks, or plugged
filters.

Contact an Onan Distributor if none
of the above.

4. Fault lamp lights, no fault exists.

. Engine monitor or sensor malfunction.

Contact an Onan Distributor.

n




TABLE 3.

TROUBLESHOOTING ENGINE SHUTDOWN SYSTEM
Controls with twelve fault lamps

SYMPTOM

CORRECTIVE ACTION

. Overcrank fault lamp lights and
engine stops cranking after
about 75 seconds.

. Check for empty fuel tank, empty

fuel filters, system leaks, or
plugged fuel filters and fuel
supply lines. Correct as required.

. Engine runs and then shuts down.
The low oil pressure fault
lamp is on.

. Check fuel supply and for dirty fuel

filters. Replace if necessary. Check
oil level and replenish if needed.

~ See MAINTENANCE section. Check for

dirty or plugged air filters
and replace if necessary (see
MAINTENANCE section).

. Low oil pressure shutdown; or
pre low oil pressure shutdown
if so programmed.

. Check oil level and replenish if
- necessary. Contact an Onan Distributor
~ if oil level is correct. Also see Symptom 2.

. High engine temperature shutdown; or
pre high engine temperature shutdown
if so programmed.

. Check coolant level on radiator and

heat exchanger sets and replenish
if necessary.

Check for slipping drive belts or
for obstructions to the airflow.

Contact an Onan Distributor if none
of the above.

. Overspeed shutdown.

. Contact an Onan Distributor.

. Any one of the red fault lamps: (or
yellow pre-fault lamps if programmed
for shutdown) light, but no shutdown
occurs.

. Engine monitor malfunction.

Contact an Onan Distributor.

. Run lamp is not on when
generator set is operating.

. Indicates that a starter

disconnect function is not working.
Contact an Onan Distributor.

continued -
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TABLE 3 (continued)
SYMPTOM CORRECTIVE ACTION
8. Low engine temperature fault circuit 8. Check power source supplying the
(yellow lamp) is energized. coolant heater. Problem might be a
‘ power outage or power disconnect
(blown fuses). If coolant heater,
sensor or engine monitor is suspected
cantact an Onan Distributor. .
9. Low fuel fault circuit (yellow 9. Check fuel tank and replenish fuel as
lamp) is energized. needed. if fuel in tank is adequate/
full, contact an Onan Distributor.
10. An undedicated (red) fault lamp is 10. Both fault functions are normally factory

energized and may or may not shut
down the generator set.

set for shutdown and Fault 1 is

time delayed after start disconnect
while Fault 2 is immediate. Both

fault functions may be factory set
optionally for non-shutdown and time
delayed after start disconnect or
immediate operation.

Troubleshooting should be directed’to
the selected sensor application. I

an engine monitor malfunction or
sensor is suspected, contact an Onan
Distributor.

13




Maintenance

Establish and adhere to a definite schedule for main-
tenance and service based on the application and
severity of the environment. Table 4 covers the
recommended service intervals for a generator seton
standby service. If the set will be subjected to extreme
operation conditions, the service intervals should be
reduced accordingly. Some of the factors that can
affect the maintenance schedule are the following:

Use for continuous duty (prime power)
Extremes in ambient temperature
Exposure to elements

Exposure to salt water »
Exposure to windblown dust or sand
Fuel sulphur content

Consult with an authorized Onan Distributor if the
generator set will be subjected to any extreme operat-
ing conditions and determine a suitable schedule of
maintenance. Use the running time meter to keep an
accurate log of all service performed for warranty sup-
port. Perform all service at the time period indicated or
after the number of operating hours indicated, which-
ever comes first. Use the table to determine the main-
tenance required and then refer to the sections that

follow for the correct service procedures.
Accidental starting of the generator

AWARNING set can cause severe personal injury

or death. Place the control switch in Stop position and
disconnect the battery cable before inspecting set.

TABLE 4. OPERATOR MAINTENANCE SCHEDULE

MAINTENANCE SCHEDULE
MAINTENANCE ITEMS 10 HRS. 250 HRS. | 500 HRS. | 1000 HRS. | 2000 HRS. | PAGE
Inspect Generator Set x1 15
Check Oil Level X 16
Check Coolant Level 18
Check Air Cleaner Restriction Indicator X 22
Check Batteries X 20
Change Engine Crankcase QOil x5:2 16
Change Oil Filter x5:2 16
Check Alternator/Fan Belts x3 21
Drain Exhaust Condensation Trap X 24
Drain Fuel Water/Sediment Separator x2 18
Change Fuel Filter Element x4 X 18
Check Radiator, Coolant Hoses, and Clamps x3 20
Clean Cooling System & Heater/Replace Coolant X8 19
| Check and Clean Turbocharger X 23
Clean Gen. Assy./Check Generator Bearing X 24
Clean Crankcase Breather Element X 17
Check Vibration Damper X 23
Check Valve Clearances X 23
Check Water Pump X 20
FOOTNOTES:

1 - Check for ail, fuel, cooling, and exhaust leaks. Check exhaust system audibly and visually with the generator running.

Repair any leaks immediately.
2 - Or every 12 months, whichever comes first.
3 - Or every 3 months, whichever occurs first
4 - Initially at 250 hours.
5 - Perform more often for high sulphur content fuel. See text.
§ - Or every 2 years if ethylene glycol antifreeze is used. See text
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SET INSPECTION

During operation, be alert for mechanical problems
that could create unsafe or hazardous conditions.
The following sections cover several areas that
should be frequently inspected to insure continued
safe operation.

Exhaust System

With the generator set operating, inspect the entire
exhaust system visually and audibly including the
exhaust manifold, muffler, and exhaust pipe. Check
for leaks at all connections, welds, gaskets, and joints
and also make sure that exhaust pipes are not heating
surrounding areas excessively. If any leaks are
detected, shut down generator set and have them
corrected immediately.

Inhalation of exhaust gases can
AWARNING result in severe personal injury or
death. Be sure deadly exhaust gas is piped outside and
away from windows, doors or other inlets to building.

Fuel System

With the generator set operating, inspect the fuel
supply lines, return lines, filters, and fittings for leaks.
Check any flexible sections for cuts, cracks and abra-
sions and make sure they are not rubbing against
anything that could cause breakage. If any leaks are
detected, have them corrected immediately.

Ignition of fuel can cause severe per-
[AWARN'NG sonal injury or death by fire or explo-
sion. Do not permit any flame, cigarette, or other igni-
ter near the fuel system.

AC Electrical System
Check the following meters while the generator setis
operating.

Frequency Meter (if equipped): The generator fre-
quency should be stable and the reading should be the
same as the nameplate rating (50 or 60 Hertz). Engine
speed is factory set. Contact the Onan distributor if
adjustment is required.

AC Voltmeter (if equipped): Turn the phase selector
switch to each line-to-line phase selection shown on
the volts scale (L1-L2 on single phase sets; L1-L2,
L2-L3, and L3-L1 on three phase sets). Read the AC
voltmeter using the upper or lower scale as indicated
by the scale indicator light. At no load, the line-to-line
voltage(s) should be the same as the set nameplate
rating.

AC Ammeter (if equipped): Turn the phase selector
switch to each phase selection shown on the amps
scale (L1 and L2 on single phase sets; L1,1L2,and L3
on three phase sets). Read the ammeter using the
upper or lower scale as indicated by the scale indica-
tor light. At no load, the current readings should be
zero. With a load applied, each line current should be
about the same.

15

Fault Lamps: With the generator set stopped (Run-
Stop-Remote switch in Stop position), actuate the
Lamp Test switch. Verify that all indicator lamps are
on.

DC Electrical System

Check the terminals on the battery for clean and tight
connections. Loose or corroded connections create
resistance which can hinder starting. Clean and
reconnect the battery cables if loose. Always connect
the negative battery cable last to reduce the possibil-

ity of arcing.
Ignition of explosive battery gases
AWARNING can cause severe personal injury.

Do not smoke while servicing batteries.

Mechanical

Follow warning below before proceeding. With the
generator set stopped, check for loose belts and fit-
tings, leaking gaskets and hoses, or any signs of
mechanical damage. |f any problems are found, have
them corrected immediately. With the set running,

- listen for any unusual noises that may indicate

mechanical problems and check the oil pressure fre-
quently. Investigate anything that indicates possible

mechanical problems.

Accidental starting of the generator
AWARNING | setcan cause severe personal injury
or death. Place the control switch in Stop position
and disconnect the battery cable before inspecting
set.

LUBRICATION SYSTEM

The lubrication system must have oil of the recom-
mended classification and viscosity. Refer to the
SPECIFICATIONS section for the lubricating oil
capacity.

Oil API Classification

The lubricating oil recommended in Table 5 satisfies
the engine needs for satisfactory operation under
most conditions. A publication entitled “Lubricating
Oil Data Book” is available from EMA (Engine Manu-
facturers Association) that list commercially availa-
ble oils by brand name and the corresponding API
Classications. Once an oil is selected, do not mix it
with oils of another classification or add any oil
additives.

Qil Viscosity

The viscosity of an oil is a measure of its resistance to
flow at certain specified temperatures. The viscosity
grades shown in Table 5 are satisfactory for most
conditions.



TABLE 5. PROPER SELECTION OF FUEL AND LUBRICANTS

KIND OF
FLUID

-4°F

-20°

14°
-10°

AMBIENT TEMPERATURE

32°
00

68°
20°

104°
40°C

86°
30°

50°
10°

Engine
Oil
Use API

Class-

ification

CD

Diesel

Fuel

#* ASTM D975 No. 1

BREATHER
ELEMENT
HOUSING

OIL FiLL

oiL
FILTER
LS-1152
OIL DRAIN
VALVE DIPSTICK

& / Max. oil level
H

Min. oil level

FIGURE 3. OIL SYSTEM COMPONENTS
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Engine Oil Level

Check the engine oil level during engine shutdown
periods at the intervals specified in the Operator Main-
tenance Schedule. Figure 3 shows the dipstick and oil
fill locations. The dipstick is stamped with high and low
marks to indicate the level of oil in the crankcase. For
accurate readings, shut off the engine and wait 15 min-
utes before checking the oil level. This allows oil in the
upper portion of the engine to drain back into the

crankcase.

A NAIA DN ! Crankcase pressure can blow out hot
lAW—ARN_l_NG oil and cause severe burns while the
engine is running. Do NOT check oil while the genera-
tor is operating. :

Keep the oil level as near as possible to the high mark

on the dipstick. Remove the oil fill cap and add oil of
the same quality and brand when necessary.

Do not operate the engine with the

ACAUTION oil level below the low mark or above

the high mark. Overfilling causes foaming or aeration

of the oil while operation below the low mark causes
loss of oil pressure.

Oil and Filter Change

Use oil that meets the API classification and viscosity
requirements as indicated in the previous section. If
the engine is started when ambient temperature is
lower than 32°F (0°C), use SAE 10W oil even though
the ambient temperature might go to 50°F (10°C)
during the day.

If AP! oil classification CD is not available, classifica-
tion CC can be used if the oil change interval is
reduced to half.



When the fuel sulphur content is less than 0.5%,
change engine oil as recommended in the Operator
Maintenance Schedule. If fuel sulphur content is
above 0.5%, change oil asindicated in the following
table:

Fuel Sulphur Cont. Change Interval

0.5t01.0% 1/2 regular interval

Above 1.0% 1/4 regular interval

Oil and Filter Change Procedure:

1. Bring the engine up to operating temperature and
then shut it off.

2. Open the drain valve and collect the engine oil ina
container. When the crankcase is drained, close the
drain valve. .

3. Unscrew the “spin-on” type oil filter and discard
(see Figure 3).

4. Apply alightcoat of oil to the gasket sealing surface
of the new filter and fill filter with clean, new oil.

5. Install filter and tighten 2/3 turn by hand after the
seal touches the sealing surface of the bracket. Do
not overtighten.

6. Fillthe crankcase with the amount of oil noted in the
Specifications section.

7. Start the engine and check for oil leaks.

8. Shutoffthe engine, wait 15 minutes, and then check
the oil level. Add oil if required. '

Crankcase pressure can blow out hot
BWARNlNG oil and cause severe burns while the
engine is running. Do NOT check oil while the genera-
tor set is operating.

Crankcase Breather Element

Service the crankcase breather during engine shut-

down periods at intervals specified in the Operator

Maintenance Schedule. Perform more often for dusty
_conditions.
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To clean the crankcase breather element, remove the
breather housing assembly shown in Figure 3. Remove
element, rinse in diesel fuel and reinstall.

AWARNlNGi Fuel presents the hazard of fire and

explosion that can cause severe per-
sonal injury or death. Do not permit any flame,
cigarette, or other ignition source near the fuel.

FUEL SYSTEM

Recommended Fuel

The engine has been primarily designed to operate
on No. 2 diesel fuels since such fuels have a higher
energy content and are generally lower in cost. Use
No. 1 fuel for temperatures lower than 14°F (-10°C)
or forall temperatures if altitudes are above 5000 feet
(1500 m). The fuel should have a cetane rating of at
least 40 and have less than 0.5 percent sulfur if possi-
ble. If sulfur content is higher, more frequent oil

- change intervals are necessary (described under “Oil

and Filter Change”).

Fuel Handling Precautions

Take appropriate precautions to preventthe entrance
of dirt, water, or other contaminants into the fuel
system. Filter or strain the fuel as the tank is filled.

Ignition of fuel can cause severe per-
‘ AWARNING sonal injury or death by fire or explo-
sion. Do not permit any flame, cigarette, or other igni-
ter near the fuel system.

To avoid condensation problems, keep fuel supply
tanks as full as possible by filling up each time the
engine is used. In cold weather, warm fuel returning
from the injectors heats the fuel in the supply tank. If
the fuel level is low, the upper portion of the tank
tends to form condensation. In warm weather, both
the fuel and the tank will be warm during the daytime.
At night, cool air tends to lower the temperature of the
tank more rapidly than the temperature of the fuel. If
the fuel level is low, the upper portion of the tank will
cool more rapidly and tend to form condensation.

Condensation (water) can cause clogging of fuel fil-
ters as well as freezing problems. In addition, water
mixing with the sulphur in the fuel forms acid which
can corrode and damage engine parts.



Fuel Filter/Air Bleed
To replace the fuel filter, use this procedure.

1. Movethe operation selector switch to Stop position.

2. Remove fuel filter (Figure 4) by turning it counter-
clockwise with a filter tool.

3. Fillthe new filter with clean fuel and install it after
applying a light film of oil to the sealing surface.

4. Turn filter until sealing surface contacts filter
base, then tighten it 2/3 turn by hand. Do not
overtighten.

5. Loosen air bleed plug on top of filter base. Loosen
knob of the manual transfer pump and move itup
and down until air bubbles cease to come out of
the bleed plug. Tighten bleed plug.

6. Push in and tighten knob of the manual transfer
pump.

7. Start the engine and check filter sealing surface
for any leakage.

FILTER BASE AIR
BLEED PLUG

FILTER

MANUAL TRANSFER

PUMP LS-1153

FIGURE 4. FUEL FILTER/AIR BLEED COMPONENTS
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Fuel Water/Sediment Separator

A water/sediment separator is normally installed
between the generator set and the day tank (if used) or
the main tank. This separator should be drained or
cleaned atregular intervals as specified in the Operator
Maintenance Schedule.

COOLING SYSTEM

The cooling system capacity of standard units with
set mounted radiator is shown in the SPECIFICA-
TIONS section.

Coolant Requirements

A satisfactory engine coolant inhibits corrosion and
protects against freezing. A 50/50 percent solution of
ethylene glycol anti-freeze and water is recom-
mended for normal operation and storage periods.
Choose only a reliable brand of anti-freeze that con-
tains a rust and corrosion inhibitor but does not con-
tain a stop-leak additive.

The water used for engine coolant should be clean,
low in mineral content, and free of any corrosive
chemicals such as chloride, sulphate, or acid. Use
soft water whenever available. Well water often con-
tains lime and other minerals which eventually may
clog the radiator core or reduce cooling efficiency.

Coolant Heater

Check operation of the coolant heater by placing a hand
momentarily on the outlet hose and verifying that hot
coolant is being discharged (see Figure 5). For efficient
operation and maximum life, clean the coolant heater
whenever the cooling system is flushed.

The heater must not be operated
ACAUTION while the cooling system Is empty or
damage to the heater will occur.

Coolant Level

Check the coolant level during shutdown periods at
the intervals specified in the Operator Maintenance
Schedule. Remove the radiator cap after allowing the
engine to cool and if necessary, add coolant until the
level is up to the overflow pipe.

Contact with hot coolant can result
AWARNING in severe burns. Allow cooling sys-

tem to cool before releasing pressure.



Flushing and Cleaning Cooling System

1. Addsystem cleaner or flush solution to the radia- A. Remove the radiator cap and open the radiator
tor as instructed on the container. Aiso follow drain valve. See Figure 6. Open the drain valve
instructions for running the unit. Proceed to step on the oil cooler (a drain hose can be attached
2 when instructed to stop the engine. to the valve if desired).

2. Move the control selector switch to Stop. B. Open the air bleed valves on each end of the

3. Remove AC power to the coolant heater if aftercooler to facilitate draining and filling of this
equipped. assembly.

Fail d c C. Open the coolant heater drain on the bottom of
ailure to disconnect AC power the heater (if used). See Figure 5.
ACAUTION ! from the heater before draining ( ) ?
coolant will result in heater damage. 5. Flush cooling system if so instructed by cleaner or
flush solution manufacturer. Do not add cold water

4. Waitforthe engine to cool before draining the cool- or solution to a warm engine.
ing system. Collect the coolant in a container. g d sol

Adding cold solution to a warm
Contact with hot coolant can ACAUTION | engine can result in engine

AWARNING result in severe burns. Use care damage.

when draining coolant.

CONTACTOR, 480-
VOLT HEATERS
ONLY

JUNCTION
BOX

OUTLET

HEAD AND ELEMENT
VALVE ASSY DRAIN THERMOSTAT
SWITCH

CS-1300

FIGURE 5. COOLANT HEATER
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Filling the Cooling System

1. Close the radiator and coolant heater drain cocks,
and the oil cooler drain valve. Leave the aftercooler
petcocks open until coolant starts flowing, then
close them.

2. Onan recommends filling the cooling system with a
50/50 solution of water and ethylene glycol with
approved rustinhibitor. This solution will protectthe
cooling system to -35°F (-37°C) temperature and
provide maximum corrosion protection. If colder
temperatures are a possibility, adjust the mixture
accordingly and test with a hydrometer.

3. After filling to the radiator overflow pipe, reconnect
AC power to the coolant heater if applicable.
Replace radiator cap.

4. Move the control selector switch to RUN position
and operate engine for ten minutesto purge trapped
air.

5. Allow engine to cool, then remove the radiator cap
slowly and add coolant to bring level up over the
radiator core.

Contact with hot coolant can
AWARNlNG, result in severe burns. Allow
cooling system to cool before releasing pressure
and removing the radiator cap.

Radiator Fins and Hoses

Every 500 hours or 3 months, clean the radiator fins of
any restriction such as dust, leaves, mud, etc. with
compressed air. Steam or water may be used instead

of compressed air. At the same time, check coolant

hoses for swelling, cracking or brittleness. Replace if
necessary. Tighten hose clamps as needed.

Water Pump i

Every 2000 hours inspect the water pump for bearing
play and for grease or water leakage. If a fault is
detected, have the Onan Distributor disassemble and
repair or replace the pump.

BATTERIES

Check the condition of the starting batteries at the
interval specified in the maintenance table. See that
connections are clean and tight. A light coating of
non-conductive grease will retard corrosion at termi-
nals. Keep the electrolyte at the proper level above
the plates by adding distilled water. Check specific
gravity and recharge if below 1.260.

AWARNING Ignition of explosive battery gases

| can cause severe personal injury.
Do not smoke while servicing batteries.
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ALTERNATOR AND FAN BELT

Inspect the belts regularly for wear, cracks or fraying.
Replace belts if they are enlongated so no margin
remains for adjustment. Tension adjustments are given
for each belt. Be sure the engine is disabled before
inspecting or adjusting the belts.

AWARNING Contact with rotating machinery

can cause severe personal injury or
death. Be sure to move the Operation Selector switch
to STOP and disconnect the starting batteries before
checking fan belt tension or before making any
adjustments.

Fan Belt

Place a force of 13 pounds (6 kg) midway between the
pulleys at location shown in Figure 7. If adjusted prop-
erly, the belt should deflect 3/8 inch (10 mm).

To adjust belttension loosen nut (1) and turn adjustment
bolt (2). When tension is correct, torque nut (1) to 145 to
174 foot pounds (196 to 235 Nem). Loosen bolt (2)
slightly to remove tension on the threads.

— CHECK TENSI
~~ (D HERE

Cs-1301

FIGURE 7. ADJUSTING FAN BELT TENSION
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. CHECK TENSION

Alternator Belt

Place a force of 13 pounds (6 kg) midway between the
pulleys at location shown in Figure 8. If adjusted prop-
erly, the belt should deflect 3/8 inch (10 mm). Adjust-
ment is made by loosening the capscrews and shifting
the alternator.

CAPSCREWS

ALTERNATOR ;

A

HERE

Cs-1301

FIGURE 8. ADJUSTING ALTERNATOR BELT TENSION



AIR CLEANER

The air cleaner requires service any time the restriction
indicator is tripped. When the red piston appears in the
transparent part of this indicator, the element s clogged
and should be serviced as soon as possible. See Figure
9. Use the following procedures for servicing the prim-
ary element and replacing the safety element option
when necessary as found in some applications. Access
to the elements are made by removing the clamp and
cup assembly.

Primary Element

The primary element can be cleaned and reused provid-
ing it has not been damaged. Replace the element after
six cleanings or yearly, whichever occurs first.

Clean the primary element by one of the following
methods: compressed air or washing. Compressed air

is recommended when element will be re-used imme-

diately because a washed element must be dried before
using. However, washing does a better job and must be
used when exhaust soot has lodged in fine pores of the

filter media.
When cleaning the element either

ACAUTION | with compressed air or by washing,

care must be taken to prevent the removed dirt from
getting redeposited on the clean side of the element.

CLAMP

BAFFLE PRIMARY

ELEMENT

Compressed Air: Directair through elementin the direc-
tion opposite to normal airflow (direct air through the
elementfrom inside surface). Move the air nozzie up and
down while rotating the element keeping the nozzle at
least one inch (25 mm) from the pleated paper. Do not
exceed 30 psi (207 kPa) air pressure.

Washing: Soak the primary element 15 minutes or more
in a pail of clean water containing a detergent. Com-
mercial cleaners designed for this purpose may be
necessary if the element has soot accumulation. Rinse
the element until water is clear. Do not exceed 40 psi
(276 kPa) water pressure. Air-dry the element or use
warm flowing air, maximum 160°F (71°C). DO NOT use
compressed air or light bulbs.

Inspection: Place a bright light inside the primary ele-
ment and rotate element slowly. If any rupture, holes or
damaged gaskets are discovered, replace the element.

Safety Element (Option)

Do not remove the safety element from the filter housing
except for replacement. The safety element is not
intended to be cleaned. For maximum engine protec-
tion, replace the safety element with a new one every
third primary element change or cleaning - or as indi-
cated by the restriction indicator.

AIR INLET
BODY ‘HOOD
ASSEMBLY.
SAFETY
ELEMENT
OPTION RESTRICTION . -

" . INDICATOR

M-1156-1

FIGURE 9. AIR CLEANER
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After servicing the air filter, reset the restriction indi-
cator by depressing the reset button on top of the
unit.

Inspect all components of the air filtering system
including all ducts and hoses. Verify that all connec-
tions and clamps are tight and inspect each compo-
nent for cracks, dents, or other damage. Repair or
service as required.

TURBOCHARGER

Routine maintenance of the turbocharger should be
completed every 1000 hours of operation. Call the
Onan Distributor for maintenance as he has the
knowledge and necessary tools for this procedure.

Check the turbocharger daily for any exhaust leakage,
air leakage, and for any oil leakage from the lubrication
oil line. Oil leakage from the oil line (Figure 10) might
cause bearings to seize. Leakage between the turbo-
charger and the intake manifold or exhaust manifold will
cause performance reduction. Any exhaust leakage
must be corrected immediately.

Inhalation of exhaust gases can
AWARNING result in severe personal injury or
death. Inspect exhaust system audibly and visually for
leaks daily. Repair any leaks immediately.

OIL LINE

EXHAUST
. OUTLET

TURBOCHARGER
EXHAUST
MANIFOLD

AIR
FILTER

FIGURE 10. TURBOCHARGER
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VALVE CLEARANCES

Special tools are required for removal and adjust- .
ment of related parts. Have engine valve clearances
checked and adjusted by the Onan Distributor as
specified in the Operator Maintenance Schedule.

VIBRATION DAMPER

Check the vibration damper after every 2000 hours of
service. See Figure 11. Inspect the rubber damper for
cracks, and the inertia member for deteriation that will
impair its effectiveness. If a fault is detected, ask the
Onan distributor for repair/replacement.

VIBRATION DAMPER

CS-1301

FIGURE 11. VIBRATION DAMPER



EXHAUST CONDENSATION TRAP

The condensation trap is used on long exhaust pipe
runs and whenever there is a rise in the pipe. A typical
example of a trap is shown in Figure 12. The periodic
draining of the trap has been established at approxi-
mately every 250 hours. This time span however may
need to be adjusted depending upon the length of
exhaust run, ambient temperature, and the type of
generator set operation (standby or prime power).

DRAIN CONDENSATION TRAP
PERIODICALLY ~

ES-1046

FIGURE 12. EXHAUST CONDENSATION TRAP
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AC GENERATOR

There are no brushes, brush springs or collector
rings on these generators, therefore they require very
little servicing. Periodic inspections, to coincide with
engine oil changes, will ensure good performance.

Check generator voltage. It might be necessary to
make a slight readjustment of the voltage rheostat to
obtain the preferred voltage at average load.

| Accidental starting of the set can
AWARNlNG, cause severe personal injury or
death. Move the Operation Selector switch to STOP

and disconnect the starting batteries before inspecting
or servicing the generator.

Generator Bearing

Have the bearing inspected for wear every 2000 hours
by an Onan service representative. If the unit is used
for “prime power,” have the bearing replaced every
10,000 hours or after two years. If the unit is used for
“standby power,” have the bearing replaced every five
years.

When the bearing is inspected or replaced, the rotating
rectifier assembly should be checked for accumulation
of dust, dirt, and grease. Excessive foreign matter on the
diodes or heat sinks will cause them to overheat and
resultin their failure. Dust can be cleaned out by using
filtered, low pressure air. ‘
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