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Safety Precautions

Throughout this manual you will notice WARNING
and CAUTION symbols which alert you to potentially
dangerous conditions to the operator, service person-
nel, or the equipment itself.

' This symbol is used throughout the
text to warn of possible injury or

Before operating the generator set, read the operator’s

manual and become familiar with itand your unit. Safe
and efficient operation can be achieved only if the unit .
is properly operated and maintained. Many accidents
are caused by failure to follow slmple and fundamental '

rules or precautions.

¢ Do not fill fuel tanks with the engine running. Do -

notsmoke around generator set area. Wupe upany

oil or gas spills. Do not leave oily rags in engine .

compartment or.on the generator set. Keep this
and surrounding area clean.

. Equ:p the engme fuel supply with a bbsitive fuel

shutoff.

* Provide adequate ventilation (preferably power
exhausters) to expel toxic gas fumes and fuel
vapors from the engine compartment. Be sure
propulsion and generator engine exhaust systems
are free of leaks.

* Perform thorough, periodic inspections of the
exhaust system and repair leaks immediately
Exhaust gases are deadly.

¢ Coolants under pressure have boiling points over
212°F (100°C). Do not open a coolant pressure

cap while the engine is running. Always bleed off ‘

the system pressure first.

This symbolis used to warn ofpossr-
ble equ:pment damage '

-

(

Do not remove any belt guards or covers with the
unit running.

Keep hands and loose clothing away from moving
parts. Do not wear jewelry whlle servucmg any part
of the generator set.

Never step on the generator set(as when entering
or leaving the engine compartment). It can stress
and break unit components, possmly resulting in .
dangerous operating conditions . . . from leaking
fuel, leaking exhaust fumes, etc. .

Before performing any maintenance o.rfthe eet,
disconnectits batteries to prevent accidental start- .

. ing. Disconnect the ground lead first. Do .not

smoke while sérvicing batteries. Hydrogen gas

- given off during charging i is explosive. Make sure

you connect-the battery correctly. A direct short”

- across the battery terminals can cause an explo-

sion. Connect the ground lead last.

Do not make adjustmentsin the control panel oron
engine with unit running. High voltages are pres-
ent. If you must work around unit while it is run-
ning, stand on dry surfaces to reduce shock
hazard. (

Keep a fire extinguisher available in or near the -

- engine compartment and in other areas through

the vessel. Use the correct extinguisher for the
area. For most types of fires, an extinguisher rated
ABC by the NFPA is available and suitable for use
on all types of fires except alcohol.

Onan suggests copying and posting these sugges-
tions in potential hazard areas of the vessel. Most
important, exercise caution and use common
sense.
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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.

e 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.

e 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.

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

o Equip fuel supply with a positive fuel shutoff.
e Do not store or transport equipment with fuel in tank.

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.

e 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.

¢ Neversleep in a vessel, 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 is 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
éxhaust.

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

¢ 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.

® 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

¢ Do not remove 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.

o [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
and reconnect itlast. 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.

¢ Do not disconnect or connect battery cables if fuel
vapors are present. Ventilate the area thoroughly.
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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
personal injury 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 air intake 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. Letthe
engine cool before opening the pressure cap.

ELECTRICAL SHOCK CAN CAUSE SEVERE
PERSONAL INJURY OR DEATH

e 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. :

e 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. '

e 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.

e 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.

e 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 Do not work on 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

¢ 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.

¢ Never step on equipment (as when entering or leav-
ing the engine compartment). It can stress and
break unit components, possibly resuiting 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 Equipment 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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GENERAL INFORMATION

YOUR MANUAL

This manual gives you operation and maintenance
instructions to help you keep your unit running like
new. Read it carefully. Remember . . . any machine,
regardless of design or type, performsonly in relation
to the services it gets.

Throughout the manual, engine end is considered
front of the generator set. Left and right are deter-
min.ed while facing the engine end.

Where applicable, metric equivalents appear in parentheses foliow-
ing the U.S. customary units.

in this manual, water for engine cooling will be
referred to by only two types. Water drawn into and
expelled from the boat will be called Sea Water. Water
recirculated through the closed cooling system will
be called Captive Water. This will avoid confusion
that exists with use and mixing of other water terms
such as raw, fresh, flotation, direct, cold, hot, dis-
charged, etc.

YOUR GENERATOR SET

Upon receipt of your unit, check it thoroughly forany
damage which may have occurred during shipping.
Tighten any loose parts, replace missing parts, and
repair any damage before putting the unit in opera-
tion.

When contacting a dealer ordistributor regarding the
set, always mention the complete Model, Spec No.
and Serial No. as given on the Onan nameplate. This
nameplate information is necessary to properlyiden-
tify your unit among the many manufactured.

If the nameplate is lost or illegible, unit identification
can be re-established by furnishing the engine serial
number. It is stamped on the engine close to the fuel
transfer pump.
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How to interpret MODEL and SPEC NO.
7.5 MDJE 3 R/ 2268 AF

IR

. Indicates nominal kW rating.

Factory code for general identification.
Voltage code.

Starting method (R = Remote Starting).
Factory code for optional equipment.

Specification (Spec) letter (advances when fac-
tory makes production modifications).

I

TO AVOID POSSIBLE PERSONAL INJURY
OR EQUIPMENT DAMAGE, A QleT;LIFIED
ELECTRICIAN OR AN AUTHORIZED SER-
VICE REPRESENTATIVE MUST PERFORM
INSTALLATION AND ALL SERVICE.



SPECIFICATIONS

GENERAL DETAILS

Engine
Number of cylinders (vertical in-line) ... ... . it ittt ettt ettt iiaa e, 2
LT E] o1 - ot o o= o | 5N 70 cu in. (1150 cm?)
L0311 4T =T g o o ¢ T 3.50 in. (88.9 mm)
PiStON SIrOKE oot e e e e e e 3.62 in. (92.1 mm)
R/Min (for B0 hertz) . .. it i i e et e e e 1800
R/MIn (fOr B0 hertz). .. e i ettt e 1500
Generator
Rating (output in watts)*
YN O 0 R 1= o 7481 S A 7500 (7.5 kW)
AC, B0 MBIz S . ittt e e e e e e 6000 (6.0 kW)
CAPACITIES AND REQUIREMENTS
Battery recommendation . ... ... i i e Two 6-volt batteries in series
32°F (0°C)and warmer .. .....viniinienenennnennnnn. Cranking Performance @ 0°F (-18°C) 450 Amps
‘ . BCI Group Size 1
0°F (-18°C)landwarmer . .......coiiiiiiiiiieiniieennnen. Cranking Performance @ 0°F (-18°C) 560 Amps
BCI Group Size 2
Battery charge rate amperes (NOrmal) .....ooiiiiiii ittt it ittt et tiae e etenaaaaans 2to 5
Oil capacity .
L L T 11 (= 3-1/2 U.S. qt (3.31 lit)
WithoUt filter .. i i e i e ettt ettt 3 U.S. gt (2.84 lit)
Total air per minute required (coolmg and combustion) ....... ... il 167 CFM (5 m3/min)
Diesel fuel pump 1ift (Maximum) .. .. i i it i i ettt ettt eaeaeennnnnn 6 ft (1.8 m)
Cooling Water Flow
@ 1800 r/min (60 hertz)
SeaWater Cooling. ...t i e i e e 3.3 GPM (12.4 lit/min)
Heat Exchanger or Keel Cooling ...t 4 GPM (15.0 lit/min)
@ 1500 r/min (50 hertz)
Sea Water CoOoliNg. ..ot i i 3.2 GPM (11.9 lit/min)
Heat Exchanger or Keel Cooling ..., 3.6 GPM (13.7 lit/min)
TUNE-UP SPECIFICATIONS
Cylinder head bolt torque .. ... .o i et et 44 t0 46 ft Ib (60-62 Nem)+t
(€ LotV o] (¥ T I (o o [ - O 10to 15 ft Ib (14-20 Nem)
Valve Clearance ,
I = 1= 2 0.017 in. (0.43 mm)
EXPAUSt .. .itt i e 0.017 in. (0.43 mm)
Centrifugal SWItCh (GaP) v ottt ittt it i e ettt ettt et ittt 0.020 in. (0.51 mm)

*Subtract 4 percent high altitude deration for each 1000 feet (300 m) above sea level and subtract 2 percent for each 10°F (5.6° C) above an
average operating temperature of 85°F (29°C).
1 Apply Never Seeze or equivalent to capscrew threads and under capscrew head.
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INSTALLATION

GENERAL

Each installation must be considered individually and
made in compliance with existing regulations. Figure
1 shows a typical instaliation. The advice and
guidance contained in the booklet entitled Fire Pro-
tection Standard for Motor Craft: (NFPA No. 302)
offered by the National Fire Protection Association
International, Boston, Massachusetts, will be helpful
to the installer of equipment in vessels. Onan recom-

mends that this unit be installed as recommended in
the American Boat and Yacht Council publication
“Safety Standards for Small Craft.”

LOCATION

Select a location for the unit, preferably nearthe keel,
which is dry, properly ventilated and above low lying
vapors or splash from the bilge. Provide accessibility
for minor servicing operations, draining of the
crankcase lubricating oil and the cooling system.

Recommended flush type thru-hull
fitting and water filter.

TO GENERATOR SET

; FLUSH THRU-HULL
STRAINER - FITTING

Do not use scoop type water inlet fittings on
generator sets using Aqualift muffier system.

EXHAUST HIGH
TEMPERATURE
CUT OFF SWITCH ___

SIPHON BREAK - L]
(SEE DETAIL 3

MAX

(102 mm) 4 y.
20 ([

Y

BATTERY
BOX

NOTE
Make provisionfor passage ofair beneath
muffier to prevent condensation

- (t.22m)

AUTOMOTIVE
HANGE R BRACKET

- MING 120N, '

\

RUBBER
| 1 ExHAUST Hos

TWO CLAMPS

(e}

AQUALIFT
MUFFLER

/ g It -
NOTE: Make provision for passage of air ﬁ/\/;

HANGER STRAPS

VACUUM RELIEF VALVE
ADAPTER
LBOW (2)

RUBBER HOSE
WATER OUTLET

EXHAUST WATER
INJECTION ELBOW

HIGH EXHAUST TEMPERATURE
SWITCH MOUNTING BOSS

EXHAUST OUTLET

SIPHON BREAK

TWO RUBBER |
- CLAMPS EXHAUST R AND
HOSE | COOLING
WATER
OUTLET

NAN

beneath mutfier to prevent condensation.

TYPICAL ABOVE WATER LINE
INSTALLATION

EXS-1017

FIGURE 1. TYPICAL INSTALLATION WiTH AQUALIFT MUFFLER
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MOUNTING

The floor should be flat, and give support directly
under the set mounting points. A 2-1/2inch clearance
around the unit is required to permit it to rock on its
mounts without restraint. Use flexible exhaust line,
fuel line, battery cables, and electrical wires.

To install cone-type mounting cushions (Figure 2),
position the set on the drip pan and place the
cushions under the oil base and generator support.
Secure the set to the drip pan with the associated
hardware (Figure 2). Add thin flat washers to main-
tain approximately 1/16-inch clearance between
snubber washer and flat washer. Cushion deflection
under load should be approximately 3/16-inch.

Install two hold-down clamps to the drip pan (front:
and rear or both sides). Secure the clamps to the
mounting base. For maximum noise reduction, install
the Onan “Sound Shield” which is an insulated steel
enclosure completely surrounding the generator set.
Openings are provided for connection to all external
lines and wires. Internal air ducts reduce airborne
noise to a minimum. Contact your local Onan dealer
for noise reduction methods and the special kits
available.

1/16" CLEARANCE

CAPSCREW
LOCK WASHER
FLAT WASHER

SNUBBER

OIL BASE MOUNT:
ING FOOT

MOUNTING SPACER
BUSHING

DRIP PAN

FIGURE 2. CONE-TYPE MOUNTING CUSHION

EXHAUST
WARNING . Pipe exhaust gases outside of the hull —
exhaust gases are poisonous!

The engine exhaust connection is tapped 1-1/4 inch
U.S. national pipe thread. Using Figure 1 as a guide,
install a separate exhaust line, keeping the following
in mind:

1. Keep the line above vessel load water line.
2. Pitch it downward to prevent water backflow.

3. Shield line near combustible material.

Use flexible hose or tubing certified for marine
use.

»

5. For turns,use sweeping (long radius) elbows.

6. Increase one pipe size for every 10 feet (3 m) in
length.

7. Install exhaust through hull fitting aft of sink,
shower or other cabin drains.

8. Use two clamps at every hose connection.

SIPHON BREAK

The siphon break is a vacuum-operated vent valve
that opens the exhaust water discharge line to the
atmosphere when the engine shuts down. The open
vent valve prevents sea water from being siphoned
into the exhaust manifold and cylinders on engines
installed below the load waterline (Figure 1). The
siphon break is required in the sea water discharge

- line for direct flow, Aqualift muffler, and heat ex-

changer installations.

Install Siphon Break Kit #155-0950 if exhaust injection elbow is
below load water line. Locate the Siphon Break at least 12 inches
(305 mm) above load water line and in a vertical position. Remote
mounting the siphon break is permissible within a 5 foot (1.5 m)
radius of water injection exhaust elbow. Vertical position and
height of valve must be maintained.

Be sure the slotted opening in the vacuum

relief valve is open to atmospheric pressure.
The siphon break will not function if the relief valve slot is closed
and may result in damage to engine.

AQUALIFT MUFFLER (Optional)

The Aqualift is a highly-efficient marine muffler
designed for above or below water line installations
when water cooled exhaust systems are used (Figure
1). Because of installation variables, customers must
provide the brackets, hoses and clamps, required for
installation. Follow installation instructions provided
with the Aqualift muffler.

Do not use scoop type water inlet fittings

when installing an Aqualift muffier. Forward
facing scoops develop sufficient ram pressure to force water past
the set's water pump, flooding the exhaust system where it can flow

back and flood the engine cylinders. This can happen only if the
generator set is not running and boat is underway.

FUEL TANK

If a separate fuel tank is used, install the tank so the
bottom is less than 6 feet (1.8 m) below the fuel pump.



The tank top must be below fuel pump level to prevent
siphoning. Install a shutoff valve at the tank. When the
fuel tank is shared with anotherengine, use a separate
fuel line and return line for each to avoid starving the
set (Figure 3). If the fuel lift must exceed 6 feet (1.8 m),
install an auxiliary electric fuel pump at the fuel
supply.

PROPULSION GENERATOR
ENGINE SET
FUEL
RETURN

LINE

SHUT

OFF

FUEL TANK

BELOW
FUEL PUMP LEVEL

8381

FIGURE 3. FUEL TANK ARRANGEMENT

FUEL CONNECTION

The diesel engine requires one fuel line for delivering
fuel to the engine and another line for returning
excess fuel back to the fuel tank. The delivery line is
connected at the fuel pump inlet and the return line
connects to the return line fitting near the injection
pump (Figure 4). The connections for both lines are
1/4 inch inverted female fittings with 7/16 NPTF
thread. ,

Always use a flexible fuel line between the engine and
fuel supply. Use a line without internal wire rein-
forcement to prevent DC or AC current flow through
the wire in the event of a failure in the engine ground-
ing system (Onan recommends that the line con-
forms to the requirements of USCG regulation
(183.558).

CONNECT
FUEL RETURN
LINE HERE

CONNECT
FUEL
LINE

FIGURE 4. FUEL CONNECTIONS

Do not use galvanized lines, fittings, or fuel tanks in
the fuel system. Carefully clean all fuel system
components before putting the unit into operation.
Any dirt or contamination may cause major damage
to the fuel injection system.

VENTILATION

The generator set requires fresh air for combustion
and generator cooling. Onan recommends that the
ventilation system be able to deliver 1-1/2 to 2 times
the air required by the set. When the ventilation
system depends on wind or boat motion, use powered
exhausters to provide ventilation when the boatis not
in motion. For more information, refer to Onan
Technical Bulletin T-021.

COOLING SYSTEM

Throughout this manual, water drawn into the boat
for engine cooling will be called sea water. Water
recirculated through a closed system will be called
captive water. Use of the term “sea water” does not
necessarily imply that the water is salty. In fact, use of
salt water in the engine block for cooling may resultin
severe corrosion problems. Units operating in a salt
water environment should use either a keel type or
heat exchanger type closed cooling system.

Sea Water Cooling

This system pumps a continuous supply of sea water
through the engine and exhaust system to provide
cooling.

The pump inlet is 1/4-inch pipe thread to 1/2-inch
hose coupling. Use a section of flexible hose nearthe
set to absorb vibrations. The inside diameter of the
plumbing must be 1/2inch or larger. Use Permatex or
other pipe sealer on all pipe fittings in supply line.

Reduce resistance on pipe runs longer than five feet
(1.5 m) by using larger inside diameter plumbing.
Install a strainer in the water suction lineinlet where it
will be accessible for cleaning.

Sea Water Pump Check

Check the exhaust outlet to be sure the sea water
pump is delivering water to the system. If the exhaust
is dry, the pump may require priming. Remove the
pump outlet hose from its connection opposite the
pump. Fill the hose and pump with water and
reconnect the hose. Once again, check the exhaust
for water discharge.



SEA WATER

CAPTIVE WATER
IN CLOSED SYSTEM

SIPHON BREAK
(IF USED)

HANGER STRAPS
VACUUM RELIEF

VENT VALVE VALVE
, N~ ADAPTER
. }‘} Q‘} ELBOW (2)
<< e THERMOSTAT (INSIDE ) 7) TEE {l}
N \
/ / ':' ’,0 : ;
HEATEXCHANGER /e JdJ o ooec iiose
A N
Qo > ’(TOP) FILL CAP / £
’.’ O’ ) ’ ’
W\ Agee A ST
j s ol .-""/"
) ——— =27 PR Ly :.-' S
AR — QI S EXHAUST WATER
.- o Y DISCHARGE
. ' '
N N © b —— ExvAST waTER
- ~ INJECTION ELBOW
SE/'\: L\;V'\:\JER \ EXHAUST
MANIFOLD EXHAUST AND SEA
WATER DISCHARGE
CAPTIVE WATER
INTO BLOCK

; Z
J Z

CAPTIVE WATER PUMP

FIGURE 5. HEAT EXCHANGER PLUMBING

Heat Exchanger Cooling (Optional)

To provide engine cooling, this closed cooling system
pumps captive water through the engine and exhaust
manifold water jackets and into a heat exchanger. In
the heat exchanger, this hot captive water is piped
through a bath of sea water to cool it. The cooled
captive water then returns to the captive water pump
and is pumped back through the system. A second,
sea water pump is used to constantly renew the sea
bath in the heat exchangerand discharge theheated
sea water into the exhaust line (Figure 5).

" WARNING . Never remoye pressure cap on heat ex-

changer until all pressure has been carefully
vented. Otherwise, serious personal injury from scalding water or
steam could result.

Fill the closed cooling system with clean, alkali-free
water and rust inhibitor or antifreeze. Onan
recommends the use of clean ethylene glycol an-
tifreeze solutions in closed cooling systems during
normal operation and storage periods. If freezing
hazards exist, an antifreeze solution strong enoughto
prevent freezing must be used. Test antifreeze
solutions periodically following antifreeze manufac-

turer's recommendations. The heat exchanger and
engine block have drain plugs for changing coolant
(Figure 5 and 6). Prime and test the sea water pump
before operation.

FIGURE 6. BLOCK DRAIN LOCATION



Keel Cooling (Optional)

This closed cooling system uses the same type of
captive water cooling found in the heat exchanger
system described above. However, rather than cool-
ing the captive water in a heat exchanger, the wateris
pumped under the boat hull to a keel cooler, providing
direct sea water cooling (Figure 7). A second, sea
water pump supplies sea water to the exhaust for
cooling.

‘

Do not use existing neoprene impeller sea water pump for captive
water side of cooling system. Heat, or soluble oil in many rust
inhibitors and antifreezes, will damage the impeller. Always con-
nect the neoprene impeller pump to the sea water side. Use a
centrifugal metal impeller water pump (Onan No. 132-0074 or
equal) in the captive water side. Drive it with a belt from the set
power take-off.

Onan has available the necessary water pumps and
other hardware for a keel cooling system. However,
the keel cooler, expansion tank and plumbing mustbe
obtained from another source. Onan recommends
that a keel cooler manufacturer be consulted for help
in selecting the proper keel cooler for the generator
set. Onan Technical Bulletin T-021 provides further
information on keel cooling requirements.

Recommendations for protecting this system are the
same as those given for the heat exchanger system
explained previously. -

ELECTRICAL CONNECTIONS

The generator set nameplate indicates the electrical
output rating and voltage code of the unit. The wiring
diagram shipped with the unit provides the necessary
hookup information. Have all electrical connections
made by a qualified electrician or serviceman and
inspected as necessary to meet electrical code re-
quirements.

It is extremely important for life safety that

bonding and equipment grounding be prop-
erly done. All metallic parts which could become energized under
abnormal conditions must be properly grounded.

Load Wires

The AC outputbox, located under the set control box,
has knockout sections to accommodate load wires.
The bolt through the bottom of the box should be
used for ground connections. Use flexible multi-
strand wire near the set to absorb vibration. Insulate
ungrounded connections. install circuit breakersora
fused main switch between the load and the set to
prevent overload damage to the generator.

FILL CAP —7=3 ™ . EXPANSION TANK
MANIFOLD «
ENGINE CAPTIVE WATER
EXHAUST MANIFOLD INLET

EXHAUST LINE

SEA WATER
DISCHARGE

ENGINE
CAPTIVE WATER INLET

CONNECTIONS BOAT HULL
N

— — SEAWATER

2~~~ CAPTIVE WATER

CAPTIVE WATER
PUMP

SEA WATER
PUMP

WATER FILTER

FIGURE 7. KEEL COOLING PLUMBING



The factory ships all special order sets with instru-
ments on the control panels completely wired for the
voltage code or voltage specified on the customer’s
purchase order. Standard sets without instruments
are shipped with the T'-T* or T'-T*2 output leads
separated in the output box. These single phase and
broad range generators are connectible to provide
the output voltages shown in Figure 9.

Single Phase Reconnectible Generators (Code 3C,
53C): The single-phase, 60 and 50 hertz generators
have output leads T', T2, T3, and T* available for mak-
ing the single-phase voltage and load connections
shown in Figures 8 and 9 at the installation site.
Grounding procedure should comply with local
codes.

When connecting for 120/240 volt, 3 wire service, be
sure theload is balanced and does not exceed gener-
ator capacity. If no 240 volt load is connected, the
total load capacity of the generator shall be divided
evenly between each of the two 120 volt connections.
If a 240 volt load is connected, deduct the 240 volt
power to be used from the total power capacity of the
generator. Divide the remaining power available
evenly between the two 120 volit load connections.

Single/Three Phase Reconnectible Generators
(Code 18,518): The three phase, broad range, 60 and
50 hertz, 12 lead generators have output leads T’
through T'2 available for making several single- and
three-phase voltage load connections as shown in
Figure 9. '

Any combination of single phase and three phase
loading can be used at the same time as long as total
current does not exceed the generator nameplate
rating and single-phase load does not exceed 2/3
three-phase rating. Divide loads equally between
output leads.

E CAUTION 1 O_verloading can damage generator
windings.

When connecting the outputleads, be sure to connect jumper W10
on the voltage regulator printed circuit board between terminal V*
(common) and V', V2, or V? as listed on the reconnection diagram.
Remove the cover on the voltage regulator box, located on top of
the unit control box, to gain access to the circuit board.

Switchboard

A bulkhead-mounting switchboard ' containing
ammeters, a voltmeter, and circuit breakers is op-
tional. When used, the following connections apply:

1. Connect one ungrounded (hot) generator lead to
the unused terminal on each ammeter.

2. Connect the generator lead and load wires which
are to be grounded to the ground stud on the
switchboard.

3. Connect one ungrounded (hot) load wire to the
unused terminal on each circuit breaker.

4. On sets that generate more than one voltage
(example: 120/240), the voltmeter should be
wired to indicate the higher of the two voltages.

POWER REQUIREMENTS FOR APPLIANCES
Approximate

Appliance Running Wattage
Air Conditioner............. e 1400-2200
Coffee Percolator........................ 550-700
Electric Blanket ........... ... ... ... ...... 50-200
Electric FryingPan ................... 1000-1350
Electriclron..... ... ... i i, 500-1200
Electric Water Heater ................. 1000-1500
Electric WaterPump ..................... 500-600
Hair Dryer. ... 350-500
Microwave Oven........................ 650-1800
Radio ... 50-200
Refrigerator .......... ... .., 600-1000
Space Heater......................... 1000-1500
Television ..o 200-600
Vacuum Cleaner..................ou.... 500-1500

120 VOLT, 2-WIRE LOAD CONNECTIONS

DVOAP>PDIMZMEO
©»woprpPmr
-
»
o
<

T4 GROUNDED LOAD WIRE

[ ]

g !
NL T2 120v
€ E
R A = + 280V
AD T3 GROUNDED LOAD WIRE [}
TS 120v
3 T4 _ +
N

ES-1052
120/240 VOLT, 3-WIRE LOAD CONNECTIONS

NOTE:' Only half nameplate
rating can be taken off each
120 volt connection.

FIGURE 8. SINGLE-PHASE, “-3C” VOLTAGE CODE
GENERATOR LOAD CONNECTIONS
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Dockside Power Connection

If the installation connects to shore power, install a
double-throw transfer switch (either manual or auto-
matic type), such as Onan No.’'s 308-0269, 2-pole;
308-0270, 3«pole; to prevent commercial power and
generator output from being connected to the load at
the same time. Instructions for connecting an auto-
matic load transfer switch are included with such
equipment. See Figure 10.

TO BRANCH CIRCUIT
PROTECTIVE DEVICES

OBSERVE NEGATIVE

REMOTE START-STOP SWITCH
(Optional)

For remote control starting and stopping, use three
wires to connect the remote switch (single-pole,
double-throw, momentary contact, center-off type) to
the terminal block marked B+, 1, 2, and 3 in the set
control box using wire sizes as listed in Figure 11. A
preheat circuit requires an extra wire to terminal H
and momentary contact switch (SPST) connection.
Remove jumper between terminals 3 and H before
installing remote wiring.

ONAN SWITCH:
308-0269

2 POLE, 63 AMP.

ELECTRIC GENERATING 308-0270,
SET GROUND 3 POLE, 63 AMP.
‘Ce l *EQUIPMENT GROUNDING CONDUCTOR (GREEN)
GENERATOR —~ GROUNDED NEUTRAL CONDUCTOR (WHITE)
(SELF LIMITING) 120Vv. <~ UNGROUNDED CONDUCTOR (BLACK)

CIRCUIT BREAKER

*Equipment ground is not part of generator wiring;
must be customer installed if required.

/

SHORE-POWER DISCONNECT

THESE LINES FROM
DOCKSIDE POWER SOURCE

FIGURE 10. SHORE POWER WIRING CONNECTIONS



WIRE
SIZE DISTANCE
#18 to 65 ft (20 m)
#16 to 100 ft (30 m)
%14 to 150 ft (46 m)
#12 to 280 ft (85 m)
-
24
<
'_
w
[« N
(@]
’_
[}

MOMENTARY CONTACT
SWITCH

MOMENTARY CONTACT
P SWITCH

FRONT

‘REMOTE CONTROL
TERMINAL BLOCK
AT GENERATOR

FORWARD
SLEEPING QUARTERS

REMOVE JUMPER BETWEEN
TERMINALS 3 AND H FOR
REMOTE WIRING.

FIGURE 11. REMOTE CONTROL

BATTERY CONNECTIONS

Connect the two, six-volt batteries in series for
negative (-) ground only. See Figure 12. Be sure all
battery connections are secure. Coat the terminal
connections with petroleum grease to retard corro-

sion.

I battery polarity is wrong, damage will occur
within 3 minutes while stopped or 5 seconds

while running. Generator windings will be damaged almost instant-

ly if battery charging circuitis shorted between resistor R21 and the

B1 end of the charging winding.

STARTING
MOTOR

/
STARTING

v

BATTERY
NEGATIVE
= JUMPER

BATTERY CABLE

POSITIVE

The generator set and propulsion engine must be
grounded in accordance with the ABYC standard.
The standard requires a common conductor con-
nected between the generator set and propulsion
engine grounded cranking motor circuits. See Figure
12. The conductor prevents accidental passage of
cranking current through fuel systems and smaller
electrical conductors common to the engines. The
conductor must be the same size as the largest bat-

tery cable.

WARNING Without the common condu.ctor, the cranking
E: current could melt fuel lines or burn up
conductors if a cranking motor ground circuit opens from corro-
sion, vibration, etc. Both hazards could lead to fire and explosion
accidents.

o—H#—o0
v
BATTERIES BATTERY
- +
—O + -O-T —t+O O
COMMON CONDUCTOR
SAME SIZE AS
LARGEST BATTERY CABLE
& L)

GENERATOR SET PROPULSION ENGINE

FIGURE 12. BATTERY CONNECTIONS
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OPERATION

ENGINE EXHAUST GAS (CARBON MONOXIDE) IS DEADLY!

Carbon monoxide is an odorless, colorless gas formed by incomplete
combustion of hydrocarbon fuels. Carbon monoxide is a dangerous gas that
can cause unconsciousness and is potentially lethal. Some of the symptoms or
signs of carbon monoxide inhalation are:

¢ Dizziness
* Intense Headache
* Weakness and Sleepiness

® Vomiting
¢ Muscular Twitching
¢ Throbbing in Temples

If you experience any of the above symptoms, get out into fresh air
immediately.

The best protection against carbon monoxide inhalation is a regularinspection
of the complete exhaust system. If you notice a change in the sound or
appearance of exhaust system, shut the unit down immediately and have it

inspected and repaired at once by a competent mechanic.

PRE-STARTING

Preparations for operation should include checks of
the oil, fuel, cooling, and electrical systems. Before
the generator set is put in. operation, check all
components for mechanical security. If an abnormal
condition, defective part, or operating difficulty is
detected, repair or service as required. The generator
set should be kept free of dust, dirt, and spilled oil or
fuel.

Crankcase Oil

Use an oil with the APl designation CD/SE. However,
to reduce oil consumption to a normal level in the
shortest time possible on a new or rebuilt engine, use
CC/SE oil forthefirstfillonly (50 hours). Then usethe
recommended oil only. Select the correct SAE grade
oil by referring to the following:

USE THESE SAE VISCOSITY GRADES

% %
I % D
[ 120W-20 |
- ow ]

10W-30, 10W-40]

i sw-a0 T ]
°F -20 0 20 a0 60 80 100
°C 30 -20 -10 0 10 20 30 40

TEMPERATURE RANGE YOU EXPECT BEFORE NEXT OIL CHANGE
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Multigrade oils are recommended for temperatures
32°F (0°C) and below, but they are not recom-
mended for temperatures above 32°F ( 0°C). When
adding oil between oil changes, it is preferable to use
the same brand as various brands of oil may not be
compatible when mixed together.

The PERIODIC MAINTENANCE section shows location of the oil
fill, oil drain, and oil filter. Do not overtill crankcase!

personal injury.

Never check oil with the engine running. Hot
oil discharged from the engine could cause

Recommended Fuel

Use ASTM 2-D or 1-D fuel with a minimum Cetane
number of 45 . Number 2 diesel fuel gives the best
economy for most operating conditions; however,
use ASTM 1-D fuel during the following conditions:

1. When ambient temperatures are below 32°F
(0°C);

2. During long periods of light engine load; or no
load.

Use low sulfur content fuel having a pour point (abil-
ity to filter) of at least 10°F (-12°C) below the lowest
expected temperature. Keep the fuel clean and pro-
tected from adverse weather. Leave some room for
expansion when filling the fuel tank.

Due to the precise tolerances of diesel injec-
tion systems, itis extremely importantthe fuel

" be kept clean. Dirt in the system can cause severe damage to both

the injection pump and the injection nozzles.



Fuel System

Check for an adequate fuel supply and bleed any air
from the lines as follows. Disconnect the fuel return
line (Figure 13). Operate the hand priming lever on
fuel transfer pump until there areno air bubbles in fuel
flowing from the fuel return line fitting. Then connect
the fuel return line.

If fuel tank is disconnected, use a separate container of fuel and
connect a short hose line between the transfer pump inlet and the
fuel container. The pump has enough lift (6 feet[ 1.8 m]) to pull the
fuel out of the container.

WORK TRANSFER PUMP
PRIMING LEVER UNTIL
FUEL FLOWS FROM

RETURN LINE OF
INJECTION PUMP

FIGURE 13. BLEEDING THE FUEL SYSTEM

Cooling System

Before operation, the optional captive water system
must be filled. At the time of initial operation, check
the exhaust outlet to be sure the sea water pump is
functioning properly. See the Cooling System por-
tion of Installation and Periodic Maintenance sec-
tions of this manual.

Controls

Before operation, become familiar with the various
generator set controls and instruments. The standard
control box has a battery charge rate ammeter, pre-
heat switch, a start-stop switch, a fuse and field cir-
cuit breaker on the control panel, Figure 14. Optional
controls that may be added on the standard panel
include a fault lamp and a voltage adjust control.

The control panel fuse protects external wiring of
remote instruments connected to the B+ terminal,
and some DC circuits inside the control box. If the
fuse blows, the set will stop. The cranking circuit will
still work, but the engine cannot reach operating rpm.
Determine cause of fuse failure and replace with
same size and type.
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Some of the following components on the control
may vary according to the customer purchase order.

RESET BUTTON FIELD

START-STOP SWITCH \ BREAKER
) \ %)
S \ ®

DC AMMETER

Q

B206-!

PREHEAT
SWITCH

FUSE FOR
DC CIRCUITS

FIGURE 14. TYPICAL MARINE SET CONTROL PANEL

Start-Stop Switch: Starts and stops the unit locally.

Battery Charge Rate DC Ammeter: Indicates the
battery charging current.

"Field Circuit Breaker: Provides generator exciter and

regulator protection from overheating in the event of
certain failure modes of the generator, exciter, and
voltage regulator.

Pre-Heater Switch: Provides pre-heat control for
manifold heater and glow plugs for cold diesel engine
starting.

Reset Buttons: If the control has a reset button, push it
to reset after a shutdown resulting from low oil
pressure or engine overspeed. Find the cause before
restarting the engine. If continuous false starting
occurs, make sure the start-disconnect centrifugal
switch closes during speed build-up.

Voltage Adjust Rheostat: Provides approximately
plus or minus 5 percent adjustment of the rated
output voltage.



ONAN DIESEL STARTING GUIDE

' AIR CLEANER ——~
IMPORTANT! S
KEEP ENTIRE FUEL SYSTEM CLEAN AND FREE FROM INJECTION—p8) = -, [17%, (ELEMENT IN MANIFOLD)
WATER NozzLE ! 3y
« DIESEL INJECTION PUMPS WILL FAIL IF SYSTEM e X o—otowrue

CLEANLINESS IS NEGLECTED
INLET AIR HOLE

FUEL TF{ANSFER \ 17“‘ (MamINE U

INJECTION PUMPS AND NOZZLES ARE NOT FIELD PUMP TP -
REPAIRABLE 5 ~*/ a«
* WHEN TROUBLESHOOTING. CHECK ALL OTHER

COMPONENTS FIRST FUEL RETURN

LINE CONNECTION
INJECTION PUMP
FUEL FILTERS

CHECK FUEL SUPPLY. BE SURE SHUTOFF VALVES ARE OPEN. '

"WARNING ) DO NOT USE ETHER STARTING

AIDS! ETHER IS EXTREMELY EX-
PLOSIVE AND MAY CAUSE SERIOUS PERSONAL IN-
JURY. ENGINE DAMAGE IS ALSO LIKELY.

BEFORE STARTING:
= é/
Nl

UL

/7 g

TO START: l PREHEAT START
T RELEASE PREHEAT T 0 ENGAGE START SWITCH

1
PRIME FUEL SYSTEM IF: FUEL FILTERS WERE DRAINED OR CHANGED,
SYSTEM WAS JUST INSTALLED, FUEL TANK RAN DRY.

TO PRIME PUMP. MOVE PRIMING LEVER UP AND DOWN UNTIL FUEL
FLOWS STEADILY FROM RETURN LINE (DISCONNECTED).

I

PREHEAT PREHEAT COLD ENGINE: PUSH PREHEAT SWITCH AND HOLD —

l @ * 30 SECONDS IF ABOVE 55°F (13°C);
- * 60 SECONDS IF BELOW 55°F (13°C).

LIMIT CRANKING TO 15 TO 20 SECONDS TO CONSERVE BATTERY. ALLOW 1 MINUTE BEFORE RE- CRANKING.

IF ENGINE DOES NOT START:

IF ENGINE FIRED. REPEAT ABOVE PROCEDURES, INCLUDING PRE-
HEAT. IF IT STILL DOES NOT START, PROCEED AS FOLLOWS:
[
USE NUMBER 1 DIESEL FUEL. USE CORRECT VISCOSITY OIL.
KEEP BATTERIES FULLY CHARGED. DO NOT USE ETHER STARTING AID.

=2 ’ OBSERVE ENGINE EXHAUST “SIGNALS™

[ [
BLUE-WHITE EXHAUST SMOKE: LITTLE OR NO EXHAUST SMOKE: ENGINE IS NOT GETTING FUEL.
ENGINE IS GETTING FUEL PRIME FUEL SYSTEM AS SHOWN ABOVE:
OBSERVE FUEL FLOW FROM RETURN LINE

I

TEMPERATURES BELOW 32°F (0°C):

[
| FUEL FLOWS STEADILY

| [LITTLE OR NO FUEL FLOW

CHECK PREHEAT SYSTEM: - |
1. OBSERVE AIR HEATER THRU

AIR INLET HOLE OR BY REMOV-
ING AIR CLEANER.

2. ENGAGE PREHEAT.

3. IF HEATER ELEMENT DOES NOT \ Jit
GLOW RED WITHIN 30 '
SECONDS, CHECK AIR HEATER
AND GLOW PLUG WIRING:

* CONNECTIONS TIGHT?
¢ FREE FROM CORROSION? \

CHECK FUEL SOLENOID:
3‘ R SOLENOID ROD SHOULD

* BINDING LINKAGE
Noose OR BROKEN WIRES
SOLENOID ROD

N——THROTTLE ARM

PULL IN AND THROTTLE ARM
FOLLOW (AS SHOWN) WHEN
START SWITCH IS TURNED
ON. IF NOT, CHECK FOR

2-79 900-0217

CHECK FUEL SUPPLY

SYSTEM:

e FUEL TANK EMPTY?

¢ SHUTOFF VALVES
CLOSED?

* FUEL LINES KINKED?

* LOOSE CONNECTIONS?

* CLOGGED FUEL FILTERS?

IF ENGINE IS STILL NOT GETTING FUEL, CHECK TRANSFER PUMP:
1. CRANK ENGINE AND OBSERVE FUEL FLOW FROM RETURN LINE.
2. IF FUEL DOES NOT SPURT OUT, PUMP MAY BE DEFECTIVE.

L IF ENGINE STILL DOES NOT START, CONTACT AUTHORIZED ONAN SERVICE REPRESENTATIVE
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STARTING

Starting instructions are provided in the Diesel Start-
ing Guide on page 14. The following information
should also be noted:

1. Inextremely cold weather, it may be necessary to
re-engage the PREHEAT switch after the engine
stafts to obtain smooth firing of both engine
cylinders.

2. Oil pressure should read at least 20 PSI when the
engine is running. (The engine pressure relief

valve is not adjustable.)
WARNING ' Always operate bilge blower for 5 minutes
after refueling or anytime prior to starting

engines or generator set. The blower removes vapors which have

explosive potential. .
Do not exceed the 1 minute preheat time

when the engine is not running or being

cranked. Overheating due to a lack of air flow can cause failure of

the manifold heater or glow plugs..
Do not apply overvoltage to the starting

circuit at any time. Overvoltage will destroy

the glow plugs and air heater in two to three seconds. If itbecomes
necessary to use an additional source of power to start the unit—
use a 12-volt battery connected in parallel with the starting
batteries.

STOPPING
1. Push start-stop switch to STOP position.

2. Release switch when set stops. If stop circuit fails,
close fuel valve.

AUTOMATIC STARTING AND STOPPING

You can use separate controls for automatic starting
and stopping, but they must provide engine preheat-
ing. An Onan automatic demand control canincorpor-
ate time delay relays to preheat glow plugs and the
manifold heater for about 20 seconds before crank-
ing occurs. The relays prevent immediate engage-
ment of the starterin case the load is reapplied before
the engine stops.

SAFETY DEVICES

In case of dangerously high coolant (water) tempera-
ture or low oil pressure, a cut-off switch stops the
unit. After an emergency stop, investigate and cor-
rect the cause. Press reset button before restarting.

BREAK-IN PROCEDURE

For a reconditioned unit, use the following break-in
procedure at the indicated approximate loads.

1. One half hour at 1/2 load.
2. One half hour at 3/4 load.

3. Full load for several hours, if possible. New units
have already been run under load at the factory.
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Continuous running with less than one-half load
during the first few hundred hours usually results in
poor piston ring seating, causing higher than normal
oil consumption and blowby.

Drain and replace the crankcase oil and oil filter after initial 50
hours of operation; drain while the engine is still hot.

APPLYING LOAD

If practical, allow the generator set to warm up before
connecting a heavy load. Continuous generator
overloading can cause high operating temperatures
which can damage the windings. The'generator can
handle an overload temporarily, but for normal opera-
tion, keep the load within nameplate rating. The
exhaust system might form carbon deposits during
operation at light loads; apply full load occasionally
before shutdown to prevent excessive ac-
cumulations.

PERIODIC EXERCISE

Infrequent use results in hard starting. Operate the
generator set at least 30 minutes each week, with load
if possible (longer if battery needs charging).

HIGH TEMPERATURE CONDITIONS

1. See that nothing obstructs airflow to and fromthe
generator set.

2. Keep cooling system clean. Check water level
frequently on closed cooling system applications.

LOW TEMPERATURE CONDITIONS

1. Use correct SAE No. oil for temperature con-
ditions. Change oil only when engine is warm.

2. Use fresh fuel and protect against moisture
condensation.

3. Keep fuel system clean, and batteries in a full-
charged condition.

4. Protect closed cooling systems with antifreeze to
prevent freezing.

DUSTY AND DIRTY CONDITIONS

1. Keep the generator set clean. Keep cooling
system clean.

2. Change crankcase oil every 50 operating hours.
3. Keep oil and fuel in dust-tight containers.
4. Keep governor linkage clean.



OUT-OF-SERVICE PROTECTION

For a generator set out of service (or in storage),
protect it by using the following procedure:

1. Startand runthegeneratorsetuntilitisthorough-
ly warm.

2. Shut down the engine.
3. Disconnect the starting batteries and follow stan-
dard battery storage procedures.
When batteries are in storage, maintain

liquid level and use a trickle charger to

maintain specific gravity. Otherwise, severe damage can
occur to the batteries if exposed to freezing temperatures.

4. Drain the oil from the oil base while the engine is
still warm. Refill the oil base with clean oil and
attach tag stating the oil used.

5. Freezing temperatures require cooling system
protection. A heat exchanger or keel cooling sys-
tem should be protected with a 50-50 ethylene
glycol and water mixture.

The sea water system can easily be protected by
filling with the same 50-50 mixture. Close sea
cock and remove the sea water inlet hose at filter
(Figure 1). Place end of hose in bucket of anti-
freeze mixture and run engine until mixture is
observed coming out of exhaust outlet. Replace
inlet hose. Ensure sea cock is opened before
operation is resumed.

6. Remove the flexible section of the exhaust line
and plug the engine exhaust outlet to prevent
entrance of moisture and dirt. Attach a warning
tag to exhaust line noting exhaust lineis plugged.

7. Check the fuel sediment bowl! for water and dirt.
Clean if necessary.

8. Check the fuel filters for presence of water as
showninthe PERIODIC MAINTENANCE section.

9. Clean the throttle and governor linkage. Protect
by wrapping with a clean cloth.

Clean and wipe the entire unit. Coat parts suscep-
tible to rust with a light coat of oil or grease.

10.

Returning Unit to Operation
1. Remove any dust and dirt from the generator set.

2. Checkcondition of the fuel line connections and
fuel supply tank and fill with fresh fuel.

3. Check the tag stating oil type and weight. If not
correct, drain and refill with correct oil. Be sure oil
is up to “FULL” mark on dipstick.

4. Check coolant level and antifreeze protection on
captive water systems. Prime the sea water pump
and, when engine is running, be sure the suction
line is air tight by checking for air bubbles in the
discharge water.
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5. Remove the material used to plug the exhaust
outlet and reconnect the exhaust line. Check the
complete exhaust system for tight connections
and condition of muffler, exhaust line, etc.

Be sure to connect the exhaust line and
WARNING make sure the exhaust system is fit for

operation and will not leak. Exhaust gases are deadly.
6. Check the entire generator set for water, fuel, or
oil leaks. Correct as required.

7. Check wiring system for worn wires, loose con-
nections, etc. Remedy as required.

8. Install the fully-charged batteries and connect to
the generator set. Observe correct polarity.

9. Start the generator set, connect a load, and
observe general operation.

10. Remove load and stop the generator set.

Draining the Cooling System

To drain the cooling system, follow the procedures
outlined below. Refer to Figures 5and 7 foridentifica-
tion of components.

Generator sets equipped with closed-type cooling systems (heat
exchanger or keel cooling) should be filled with ethylene glycol
antifreeze and water mixture even if freezing temperatures are not
expected. The antifreeze helps exchange heat, lubes the pump and
helps prevent corrosion. Drain only those components in the sea
water system not protected from freezing, or protect with anti-
freeze as suggested in Step 5 of Out-Of-Service Protection.

In normal operation, there is relatively little water in
the Aqualift muffler. It does not have to be drained
because freezing temperatures will not damage it.

1. Flush out cooling system until water runs clear.

2. Open the vent valve or vent plugs on the ther-
mostat housing.

3. Drain the engine block by removing the 1/4-inch
drain plug on the left front side of the engine
(Figure 6).

4. Drain the exhaust manifold by removing thedrain
plug located on the bottom of the unit.

5. Drain the water pump by loosening the cover and
hose connections.

6. Disconnect hoses and hose clamps to aid in
draining.

7. When all water drains out, reconnect hoses,
reinstall drain plugs, and close vent valve or
plugs.



PERIODIC MAINTENANCE

GENERAL

Regularly scheduled maintenance is the key to lower
operating costs and longer service life for the unit.
The schedule shown in Table 1 can be used as a
guide. However, actual operating conditions under
which the unit is run should be the determining factor
in establishing a maintenance schedule. When
operating in very dusty or dirty.conditions, some of
the service periods may have to be reduced. Check
the condition of the crankcase oil, the filters, etc.,
frequently until the proper service time periods can be
established.

Adjust valve clearance after the first 50 hours of
operation on a new or overhauled engine.

Before performing any maintenance work on

the engine, generator, control panel,

automatic demand control or associated wiring, disconnect
batteries. Failure to do so could result in damage to the unit or
serious personal injury from electric shock or inadvertent starting.

A periodic visual inspection should be made by the
operator with the set running at rated load. This
inspection should include:
1. Checking all fuel, oil and cooling system com-
ponents for leakage.
2. Visually and audibly inspecting exhaust lines and
mufflers for possible leakage and cracks.
3. Inspecting electrical wires and connections for
possible arcing, fray damage or interference with
moving parts.

TABLE 1. OPERATOR AND SERVICE MAINTENANCE SCHEDULE

AFTER EACH CYCLE OF INDICATED HOURS
SERVICE THESE ITEMS 8 | 50 | 100 | 200 | 500 | 600 | 3000
Inspect Marine Set x4
Check Fuel Level X
Check Qil Level X
Check Coolant Level on Closed Systems x1
Clean Governor Linkage X
Drain Fuel Condensation Traps X
Empty Fuel Sediment Bowl X
Check Zinc Pencil on Heat Exch. Models x2
Change Crankcase Oil X
Replace Oil Filter X
Check Battery Electrolyte Level X
Check Water Pump Beit and Tension X
Check Start-Disconnect Switch Points X
Replace Primary Fuel Filter X
Check Valve Clearances x3
Replace Secondary Fuel Filter X
Clean Generator X
Inspect Valves, Grind if Necessary , X

x1 - Replace antifreeze once a year.
x2 - Or every 2 months, whichever occurs first.
x3 - Contact your local Onan dealer for servicing.

x4 - Give unit general inspection. Then with generator set running, visually and audibly check the exhaust system for leaks.

All exhaust system connections MUST be checked regularly for any leaks and
: tightened as necessary. Do NOT terminate exhaust pipe near any window or
bulkhead (door) openings. Do NOT use the air cleaner/flame arrester as a supporting step.
Always operate bilge blower for 5 minutes after refueling or any time prior to starting engines
or generator set. :
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If generator requires major repair or servicing, contact an authoriz-
ed Onan dealer or distributor.

FUEL SYSTEM

Due to the precise tolerances of diesel injection
systems, it is,extremely important that the fuel be kept
clean. Dirt or water in the system can cause severe
damage to both the injection pump and nozzles.

If daily inspection shows waterorexcessivedirtinthe
sediment bowl on the fuel pump, fuel handling and
storing facilities should be checked and the situation
corrected. If a serious fuel contamination problem
exists, the primary and secondary fuel filters must be
replaced following correction of the problem.

Fuel Pump Sediment Bowl

Every 50 hours, remove the sediment bowl from the
fuel transfer pump and filter body (Figure 15). Clean
out any water or particulate from the bowl and
screen. When re-installing the sediment bowl!, make
sure the screen and gasket are in place.

FUEL PUMP AND
FILTER BODY

FIGURE 15. FUEL PUMP SEDIMENT BOWL

Fuel Filters

Every 50 hours, open the drains on the bottom of the
fuelfilter assembly (Figure 16) and allow any water to
escape. The drain plug on the fuel filter can tolerate
only a limited amount of torque. Use two wrenches in
combination for breaking the plug loose and for final
tightening.

Every. 600 hours, change the primary fuel filter by
removing the washer and capscrew on top of the fuel
filter body. Every 3000 hours, change the secondary
fuelfilterin the same manner as the primary fuel filter.

OIL SYSTEM

The oil capacity of the engineis 3 U.S. quarts (2.8 lit)
plus an additional 1/2 quart (0.47 lit) residing in the oil
filter. After filling the crankcase, be sure the oil
reaches, or is just below, the full mark on the oil level
indicator (Figure 17). Check the oil level after each
operation and change oil every 100 operating hours
or three months, whichever occurs first. If the unit is
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5 ELBOW
(To injection
pump)
CONNECTOR
(From fuel

transfer pump)

DRAIN PRIMARY SECONDARY

FILTER FILTER
DRAIN

FIGURE 16. DUAL FUEL FILTERS

being operated in an abnormally dirty or dusty
environment, change the oil every 50 hours of engine
operation.

Oil Filter

Change the oil filter every 200 operating hours.
Remove the filter by turning counterclockwise with
an oil filter wrench. Spread a drop of clean oil around
the gasket of the new filter. Install the filter finger-
tight plus 1/4 turn.

OIL FILTER

OIL FILL AND

LEVEL INDICATOR
m Never remove oil level indicator cap with the
engine running, because oil can blow out of

the tube causing possible injury.

OIL DRAIN

CAP AND OIL
LEVEL INDICATOR

KEEP OIL

AT THIS LEVEL e o o FuLL

NEVER OPERATE
ENGINE WITH OiL

BELOW THIS LEVEL = === Low

ALWAYS REPLACE
CAP TIGHTLY, OR
| ] OIL LEAKAGE MAY
OCCUR.

FIGURE 17. LOCATION OF OIL FILL, OIL DRAIN,
AND OIL FILTER



Crankcase Breather

This unit is equipped with a ball check valve for
maintaining crankcase vacuum. The only
maintenance required is to clean the components
periodically. Remove the hose clamp, breather hose
and breather cap clamp to release the breather cap
and valve assembly. Wash the cap, valve assembly
and filter in a suitable solvent and reinstall, Figure 18.

Do not disassemble the cap and four-ball valve assembly; the ball
travel clearance is critical and must not be changed.

m Use extreme care when cleaning with a
. petroleum-base solvent due to fire hazard.

C

BREATHER HOSE

HOSE CLAMP

l

Rosoooeess

SCREEN

FILTER

BAFFLE
SCREEN
BREATHER TUBE

FIGURE 18. CRANKCASE BREATHER

COOLING SYSTEM

The cooling system works efficiently only when it is
clean. Scale and rust in the cooling system slows heat
absorption and restricts water flow. Clean and flush
the system at least once a year and more often if
operation indicates clogged passages oroverheating.
Clean the cooling system with a dependable cleaning
compound and follow the procedure recommended
by the supplier.

Antifreeze

Onan recommends the use of clean ethylene glycol
antifreeze solutions in closed cooling systems during
normal operation and storage periods. Be sure an-
tifreeze solution will protect the cooling system
during the coldest winter weather.

Most antifreeze manufacturers recommend a 50-50
mix of ethylene glycol antifreeze and water for winter
and summerin closed water systems with a complete
change every year to avoid corrosion and more
expensive damage.

Pressure Cap

Closed cooling systems make use of a pressurized
cap to increase the boiling point of the coolant and
allow higher operating temperatures. Pressure caps
should be replaced every two years or whenever they
malfunction.
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Heat Exchanger Filling
Units equipped with a heat exchanger have a fill vent
valve installed on top of the thermostat housing to
bleed off air that may be trapped in the system. To
eliminate air from the system, the following
procedure should be' followed whenever adding
coolant to the heat exchanger:
1. Remove pressure cap from heat exchanger.
2. Open the fill vent valve (Figure 19).
3. Add coolant through pressure cap opening until
coolant starts to flow out top of fill vent valve.
4. Close fill vent valve.
5. Fill heat exchanger to top and replace pressure
cap.
6. Operate unit for 10 minutes at full load, watching
for leaks.
7. Shut down unit and allow to cool.
8. After the unit has cooled down, SLOWLY turn fill
cap until pressure escapes.

9. Remove fill cap and add coolant as necessary
until system is full to top.

Never remove pressure cap on heat

exchanger until all pressure has been
carefully vented. Otherwise, serious personal injury from
scalding water or steam could resulit.

FILL VENT
VALVE

o4,
W e

\ oA :

PRESSURE CAP

|

HEAT
EXCHANGER

FIGURE 19. FILLING HEAT EXCHANGER



WEAR

PLATE
GASKET

COVER

FIGURE 20. SEA WATER PUMP

Sea Water Pump ‘lmpeller

Improper functioning of the sea water pump is usu-
ally caused by failure of the neoprene impeller.
Because of continuous flexing, the impeller deterior-
ates with time and must be replaced. If, however, the.
impeller fails after short service, check for possible
defects in the pump or the system (Figure 20).

Remove the cover of the water pump and check for
pock marks on the end surfaces of the impeller. Pock
marks are a sign of air in the cooling system, which
reduces pump lubrication and causes overheating.
Replace the impeller if such conditions exist and seal
off all air leaks. When re-installing the pump cover,
coat the inside with grease to insure proper pump
lubrication during initial operation. Make sure the
cover is installed airtight and torque the screws to 15
to 17 inch-pounds (1.70 to 1.92 Nem).

FOR SEA WATER
OR KEEL COOLING

FIGURE 21. THERMOSTAT LOCATION
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Water Pump Belt

Improper belt tension will result in a slipping or
broken belt. This in turn will result in overheating of
the engine caused by reduced coolant flow.

To adjust the tension, loosen the pump mounting
bolts (on systems with two pumps, loosen pump
nearest heat exchanger) and slide pump along bolt
slots. Aforce of 15 pounds (67 N) applied between the
pump pulley and the engine pulley should deflect the
belt about 1/2 inch (13 mm). Be sure to tighten
mounting bolts when tension is correct.

If the belt is frayed, cracked or glazed, it should be
replaced.

Thermostat

The temperature of the cooling system is ther-
mostatically controlled. The thermostat mounts on
the cylinder head and is housed in athermostat cover
(Figure 21). Replace the thermostat if corroded,
damaged or opening improperly. Check the opening
of the thermostat by immersing it in a bath of water
and heating the water. The thermostat should just
start to open around 145°F (63°C) on sea water
cooled systems and around 180°F (82°C) on heat
exchanger and keel cooling systems.

High Temperature Cut-Off Switch

This normally closed switch, mounted on the rear of
the cylinder head, senses coolant temperature in the
engine cooling jacket. When engine temperature
rises beyond a specific point, the switch opens,
closing the fuel solenoid and cutting off fuel to the
engine. When coolant temperature lowers to a safe
operating range, the switch closes, permitting engine
restarting. If high temperature shutdown occurs,
check the water pump impeller and the thermostat.

FOR HEAT EXCHANGER COOLING

THERMOSTAT

CYLINDER
7 HEAD

e~ ———



Zinc Pencil

The seawater side of the heat exchanger, where used,
is protected from corrosion by a zinc pencil mounted
on a pipe plug. Itis located close to the sea water inlet
connection on the end of the heat exchanger (Figure
22). The pencil should be inspected at least every two
months and replaced if deteriorated to less than 1/2
inch (13 mm). The zinc pencil replacement part
number is 130-1340.

HEAT EXCHANGER

ZINC PENCIL

SEA WATER INLET

FIGURE 22. ZINC PENCIL LOCATION
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BLOWER

STATOR

“" )

ROTOR

AC GENERATOR

Periodic inspections that coincide with engine oil
changes will ensure good performance. When in-
specting the rotating rectifier assembly (Figure 23),
make sure diodes are free of dust, dirt and grease.
Excessive foreign matter on these diodes and heat
sinks will cause the diodes to overheat and will result
in their failure.

BATTERIES

Check the condition of the starting batteries at least
every two weeks. See that connections are clean and
tight. A light coating of nonconductive grease will
retard corrosion at terminals. Keep the electrolyte at
the proper level above the plates by adding distilled
water. Check specific gravity; recharge ifbelow 1.260
at 77°F (25°C).

WARNING Do r'wt smoke while s‘emcmg banene's. E?(-
plosive gases are emitted from batteries in

operation. Ignition of these gases can cause severe personal injury.

BRUSHLESS
EXCITER ROTOR

ROTATING
RECTIFIER
ASSEMBLIES

BRUSHLESS
EXCITER STATOR

END BELL

FIGURE 23. GENERATOR (CUTAWAY VIEW)



ADJUSTMENTS

CENTRIFUGAL SWITCH

The start-disconnect centrifugal switch, located on
the gear cover near the oil filter, automatically de-
energizes the starter as engine speed reaches 900
rom. With the engine stopped and the battery dis-
connected, adjust the point gap to .020 inch
(0.51 mm). See Figure 24. Replace burned or faulty
points.

Using a socket wrench on flywheel retaining screw, rotate engine
crankshaft a few degrees clockwise before adjusting points.

CENTRIFUGAL
SWITCH
BREAKER POINTS
SET GAFP AT

.020-inch (0.51 mm)

GOV ERNOR
ARM

DECREASE
SENSITIVITY

SENSITIVITY

ADJUSTING
RATCHET

A9iC-1

INCREASE
SENSITIVITY

GOVERNOR

The governor controls engine speed. Rated speed
and voltage appear on the nameplate. Preferred
speed does notvary more than 3 hertz from no-load to
full-load operation. Be sure throttle, linkage, and
governor mechanism operate smoothly.

Speed Adjustment

To change the governor speed, change the spring
tension by turning the governor spring nut (Figure
25). Turn the nut clockwise (more spring tension) to
increase rpm and counterclockwise to reduce gov-
erned speed. Hold a tachometer against flywheel cap
screw.

Sensitivity Adjustment

To adjust governor sensitivity (no load to full load
speed drop), turn the sensitivity adjusting ratchet
counterclockwise for more sensitivity (less speed
drop when load is applied) or clockwise for less
sensitivity (more speed drop). If the governor is too
sensitive, a rapid hunting condition occurs (alternate
increasing and decreasing speed). Adjust for max-
imum sensitivity without hunting. After sensitivity
adjustment, the speed will require readjustment. Be
sure to secure the speed stud lock nut when finished.

GOV ERNOR
SPRING

GOVERNOR STUD

DECREASE

INCREASE

// SPEED
,j

SPEED
ADJUSTING
NUT

FIGURE 25. GOVERNOR ADJUSTMENT



CHARGE RATE ADJUSTMENT

The adjustable resistor slide tap (in the charging
circuit) is set to give approximately a two-ampere
charging rate. For applications requiring frequent
starts, check battery specific gravity periodically and,
if necessary, increase the charging rate slightly (move
slide tap ‘nearer ungrounded lead) until it keeps the
battery charged. The resistor is located in the
generatorairoutlet. Adjust only when unitis stopped.

If you use a separate automatic demand control for
starting and stopping, adjust the charge rate for
maximum 4.5 amperes. This normally keeps battery
charged even if starts occur as often as 15 minutes
apart.
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SIPHON-BREAK

A siphon break is installed on units if the exhaust
injection elbow is below load water line. When prop-
erly installed, it helps prevent sea water siphoning
into the engine and compartment when generator set
is not running.

The siphon break valve is very reliable. However,
when used in contaminated waters or salt water for
example, some corrosion may appear. The valve can
be checked for free movement after unscrewing the
top cover. If the valve sticks or the seat shows wear, it
should be replaced (see Parts Catalog).



DIESEL ENGINE
TROUBLESHOOTING GUIDE
LIQUID OR AIR COOLED

e |0l Discharged or Defective Bartery
® Defective Glow Plug or Lead
[ Load Connected When Starting
ojeje Defective Solenoid
[ B K] Defective Starter
ofle Defective Contro! Circuit

eole LAKJ L] L] Defective Fuel System
o0 L L] [} Aur 1in Fuel System
[ AKX ) (A RK] [J Y Incorrect Timing
[ RK ] el e ® ° Restricted Air Intake - Dirty Air Filter
ol e (A BK ) ® Poor Quality Fuel
(B o [ ] Dirty Fuel Filters
[ Out of Fuel or Shut Off Closed
[ [ LJ Worn or Damaged Transfer Pump, Leaking Diaphragm

[ B ] [ AKX B [ [ _ Faulty Injection Pump, Nozzles or Gaskets
LK . [] [] Fuel Line Leaks

[ ] [ J . Wrong Timing Button in Injection Pump

) o Wrong Thickness Pump Mounting Gaskets

° Y ° ° Run For Long Periods of Time at NO LOAD

L] [ [ BN Low Qil Supply
Defective O1l Gauge
[ [ Excess Oil in Crankcase

Y 01l Leaks From Engine Base or Connections
[ [ B (e Light or Diluted Crankcase Ol

'Y Leaky Oil Seals
el e N 'Y ole B Y improper Lubrication

[ ol Faulty Oil By-Pass
] o Worn Oil Pump
[ [ Heavy Oil or Clogged Passages

[ ] o Dirty Oil Filter

[ ] LN ] oo [ ] Loose or Disconnected Linkage
° oo ol e Py Binding Linkage
oo L [ Excessive Wear in Linkage
|0 [ B (] Incorrect Governor Adjustment
[ B High Spring Sensitivity
Y [ Incorrectly Installed Governor Yoke or Cup
[ e 0 Overloaded Generator

Insufficient Coolant
Faulty Thermostat
Worn Water Pump or Defective Seals

Water Passages Restricted

L oleoje Blown Head Gasket

[ BK) [ 2K [ AKAK] Overheating

[ Restricted or Too Long Water Lines

[ ] ® Defective Expansion Tank Pressure Cap
[ . Dirt on Cooling Fins (Air Cooled)

° Inadequate Air Circulation (Air Cooled)

(] (2K ] [ [ Poor Compression

(] Loose Piston

Loose Connecting Rod or Crankshaft Bearing
Y eoloele Incorrect Valve Clearance

Broken or Weak Valve Spring

High Exhaust Back Pressure
eojeole 1 o Valves Not Seating Properly

Worn Bearings

Worn Cylinder Walls, Pistons, Rings
[ [ EK] L] [ [ Sticking Valves

L[] [y [ [ Worn or Dirty Vaive Guides

[
[ ]
eole
L]
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