











OPERATION

GENERAL

Onan DEG Series electric generating sets are given a

complete running test under various load conditions and

are thoroughly checked before leaving the factory. Inspect
your unit closely for loose or missing parts and damage
which may have occurred in transit. Tighten loose parts,
replace missing parts and repair any damage before putting
set into operation.

PRESTART SERVICING
Lubrication System

Engine oil was drained prior to shipment. Fill engine to
capacities shown. After engine has been run, check
dipstick, add oil to bring level to full mark. Record total
capacity for future oil changes. For oil quality and viscosity
recommendations, consult your Ford manual.

Oil Capacities (nominal)

Oil Pan and Filter — 14-quarts (13.25 litres)

Cooling System

Cooling system was drained prior to shipment. Fill cooling

system before starting. Nominal capacity is 18 quarts (17 -

litres). For units using either a radiator or heat exchanger
(city water cooled), fill the system with clean, soft water.
Use a good rust and scale inhibitor additive. If a possibility
exists of a radiator cooled set being exposed to freezing
temperatures, use antifreeze with an ethylene glycol base.
During initial engine run, check the coolant level several
times and replenish if necessary to compensate for air
pockets which may have formed during filling. Refer to Ford
engine manual for additional information.

1. Verify that the electric solenoid valve used
with city water cooled sets is open before

initial starting of unit to allow coolant chambers to fill. Overheating

and damage to the engine could result from noncompliance.

2. It engine is equipped with a cooling system filter, do not use
antifreeze with an anti-leak formula. The stop leak element can
prevent or retard the coolant flow through the filter, thereby

eliminating the filtering process completely.
Be careful when checking coolant under

WARNING
pressure. It is advisable to shut engine down

and bleed off pressure before removing pressure cap. Severe burmns
could result from contact with hot coolant.
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Fuel System

Refer to the Ford engine manual for fuel oil specifications.
Check with fuel supplier and ensure that fuel supplied
meets the specifications. Filter or strain fuel when filling
tank. Fuel supply tanks should be kept as nearly full as
possible by topping up each time engine is used. Warm fuel
returning from theinjector pump heats the fuel in the supply
tank. If the fuel level is low in cold weather, the upper
portion of the tank not heated by returning fuel tends to
increase condensation. In warm weather both the supply
tank and fuel are warm. Cool night air lowers the
temperature of the tank more rapidly than the temperature
of the fuel. Again this tends to increase condensation.

Condensate mixing with the sulphur in the fuel forms a

sulphurous acid which will corrode and damage the engine.

KEEP FUEL CLEAN.

DO NOT SMOKE while handling fuel. Diesel
fuel is flammable.

Priming Fuel System
Verify that all connections in the fuel system are secure and
no leaks exist. Proceed with priming as follows:

1. Open bleed screw on the inlet side of fuel filter. See
Figure 22.
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FIGURE 22. FUEL FILTER



2. Actuate priming lever on the side of the fuel transfer
pump (Figure 11) until fuel flows from filter bleed screw
without showing air bubbles.

3. Close filter inlet bleed screw.

4. Open bleed screw on the outlet side of filter. See Figure
22.

5. Again, actuate priming lever until a bubble-free flow of
fuel comes out of the bleed screw.

6. Close filter outlet bleed screw.
7. Open one or two bleed screws on fuel injection pump.

8. Repeat priming lever actuation until bubble-free fuel is
emitted from bleed screws on injection pump.

9. Close bleed screw(s).
10. Torque all the bleed screws.

Filter — 5-7 Ib-ft (6.88 to 9.5 Nem)
Pump — 3-5 |b-ft (4.1 to 6.8 Nem)

BATTERIES

Ensure that the cable connections to the batteries are
secure. Coat connections with petroleum based or non-
conductive grease to retard formation of corrosive deposits.

Check level of electrolyte to be at split ring mark. Measure
specific gravity of electrolyte: SG 1.260 at 80° F (26.7°C). If
distilled water has been added or specific gravity is less than
1.260, place batteries on charge until desired reading is
reached. Do not overcharge.

STARTING

When the preceding service functions have been per-
formed, recheck to verify unit is ready to start.

1. Crankcase filled.

2. Cooling system filled—input solenoid valve open.

3. Batteries charged and connected.

4. Fuel solenoid valve open.
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To start, move the “run-stop/reset-remote” switch to the
“run” position. The engine should start after a few seconds
of cranking. Immediately after start, observe the oil
pressure gauge. Normal oil pressure is between 30 psi and
55 psi (207 kPa and 380 kPa). Check the following gauges.

1. DC Ammeter—10 to 30 amperes.
2. AC Voltmeter—AC generator output voltage.
3. Frequency Meter—AC generator output frequency.

After running 10 minutes under load the water temperature
gauge should have stabilized at 180°F to 195°F (82°C to
90.6°C). On city water cooled units an adjustable valve is
connected in the water supply line. Adjust the hand wheel
valve to provide a water flow that will keep the water
temperature gauge reading within the range of 170°F to
200°F (76.7°C to 93.3°C).

Break-In Note

Run set at 50 percent rated load for the first half-hour of
initial operation after reaching operating temperature.

Non-Start

If after a few seconds of cranking engine fails to start, or
starts and runs then stops and fault lamp lights, refer to
appropriate troubleshooting chart, Table 3 or Table 4.

STOPPING

To reduce and stabilize the engine temperatures, run the
engine at no load for three to five minutes before shutting
down.

Move the run-stop/reset-remote switch to stop position to
shut down the set.



TABLE 3.

TROUBLESHOOTING ENGINE SHUTDOWN SYSTEM
(Engines with only one fault lamp)

SYMPTOM

CORRECTIVE ACTION

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

1. See engine service manual for

troubleshooting fuel system.

After correcting problem, reset engine
monitor relay by placing Run-Stop/
Reset-Remote switch to Stop/Reset,
then back to the required running
position.

2. Fault lamp lights immediately
after engine starts.

. Check for:

Overspeed condition as engine starts.

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

. Check the following:

a. Oil level. Engine will shut down
if sensor is closed.

b. Check engine manual for
troubleshooting oil system.

c. High engine temperature. Check
coolant level; check water flow
(city water cooled systems);
check radiator for free air flow,
and fan belts for tightness. See
engine manual for troubleshooting
cooling system.

d. Check for faulty oil pressure
sensor or faulty high engine
temperature sensor.

4. Engine runs, shuts down and
cranks for 75-seconds. Cranking
cycle stops; fault lamp lights.

. Check fuel supply.

5. Fault lamp lights, no fault
exists.

. To check™a no-fault condition,

disconnect leads from TB11 terminals
29, 30 and 31. If fault lamp lights

with leads disconnected, replace
engine monitor board. Reconnect leads.
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TABLE 4.

TROUBLESHOOTING ENGINE SHUTDOWN SYSTEM
(Units with five fault lamps)

SYMPTOM

CORRECTIVE ACTION

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

. See engine service manual for

troubleshooting fuel system.

After correcting fault, reset engine
monitor relay by placing Run-Stop/
Reset-Remote switch to Stop/Reset
position, depressing Reset button,
then to the required running position.

. Engine runs, shuts down, cranks
for 75-seconds, cranking cycle stops,
overcrank light ON.

. Check fuel supply.

. "Low oil pressure shutdown.

. Check—

a. Oil level. Replenish if neceésary.

b. Sensor. Faulty sensor will shut
down engine.

c. Refer to engine service manual for
troubleshooting guide for oil system.

. "High engine temperature shutdown.

. Check—

a. Coolant level. Replenish if necessary.

b. City water cooled sets. Check water
flow, valves, etc.

c. Check sensor; check thermostat.

d. Radiator model, check fan belts,
radiator for obstructions, etc.

. Overspeed shutdown.

. Check governor and throttle linkages

for freedom of movement.

Check overspeed switch.

. Overspeed light on, no shutdown.

. Disconnect wire at TB11-29. Light on

after reset; replace engine monitor board.

. "Low oil pressure light ON.
No shutdown.

. Disconnect wire at TB11-30. Light

ON after relay reset. Replace engine
monitor board.

. "High engine temperature light ON.
No shutdown.

. Disconnect wire at TB11-31. Light

ON after relay reset. Replace engine
monitor board.

*NOTE: Not applicable on Pennsylvania State models.
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EXERCISE PERIOD

Generator sets on continuous standby service are required
to be operative at essential loads from a cold startin ashort
period of time in the event of a power outage.

This imposes severe conditions on the engine. Friction of
dry piston rings upon dry cylinder walls causes scuffing and
rapid wearing. These can be relieved by exercising the set at
least once a week for a minimum time of 30 minutes per
exercise period. Preferably, run the set under at least 50
percent load to allow the engine to reach normal operating
temperature. This will keep engine parts lubricated, main-
tain fuel prime, prevent electrical relay contacts from
oxidizing and ensure easy emergency starts. Onan
automatic transfer switches contain an optional exercise
switch which, by pre-selection, will start, determine run
period and shut down a set on a weekly frequency. For
example, the switch can be set for time of start, length of
run, A.M. or P.M. and day of week.

After each exercise period, top off fuel tank, check engine
for leaks and unit for general condition. Locate cause of
leaks (if any) and correct.

NO LOAD OPERATION

Periods of no load operation should be held to a minimum. If
it is necessary to keep the engine running for long periods
of time when no electric output is required, best engine
performance will be obtained by connecting a “dummy”
electrical load. Such a load could consist of heater
elements, etc.

OUT-OF-SERVICE PROTECTION

Forstorage of any duration referto the Ford engine manual.
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HIGH ALTITUDE

Ratings apply to altitudes up to 1000 feet (305 m), standard
cooling, normal ambients and with No. 2 Diesel fuel.
Consult factory or nearest authorized Onan distributor for
operating characteristics under other conditions.

Engine horsepower loss is approximately 3 percent for each 1000
feet (305 m) of altitude above sea level. Use lower power require-
ment at high altitudes to prevent smoke, over-fueling and high
temperatures.

HIGH TEMPERATURES

1. See that nothing obstructs air flow to-and-from the set.
2. Keep cooling system clean.
3. Use correct SAE No. oil for temperature conditions.

LOW TEMPERATURES

1. Use correct SAE No. oil for temperature conditions.
Change oil only when engine is warm.

2. Use fresh fuel. Protect against moisture condensation.

3. Keep fuel system clean and batteries in a well charged
condition.

4. Partially restrict cool air flow but use care to avoid
overheating.

5. Connect water jacket heater when set is not running.

6. Refer to Ford manual for further information.

Water Jacket Heater

The function of this optional heater is to keep the engine
warm enough to assure starting under adverse weather
conditions. Connect the heaterto asource of power that will
be on during the time the engine is not running. Be surethe
voltage rating is correct for the heater element rating.



GENERAL MAINTENANCE

GENERAL

Establish and adhere to a definite schedule of maintenance
inspection and servicing, application and environment
being the governing factors in determining such aschedule.
Ifyour set is a prime power application, base yourschedule
on operating hours. Use the running time meterto log hours
run; maintain an accurate record of hours and service for
warranty support.

A set on stand-by duty will need servicing at times other
than those recommended by Onan and the engine
manufacturer. Refer to Ford manual forengine services and
maintenance procedures. Adjust your schedule to satisfy
the following conditions—

* Continuous duty (prime power)

* Standby power

® Extremes in ambient temperature

® Exposure to elements

® Exposure to salt water or sea water
* Exposure to dust, sand, etc.

Consult with your ONAN distributor ordealer foraschedule
of maintenance and service more suitable to the unique
environment and application of your set.

OPERATIONAL HOURS

MAINTENANCE ITEMS 10 | 50 | 200 | 400

Inspect Complete Set X

Check Engine Qil Level X

Check Radiator Coolant Level X

Check Fuel x1

Check Governor Qil Level x

Check Air Cleaner
(Clean if Required) x2

Check Electrolyte Level of
Battery X

Stop-Solenoid Linkage x2

Adjust Fan Belt Tension x3

Change Governor Oil X

Change Engine Qil & Filter x2

Clean Fuel Lift Pump X

Clean Sediment Bowl & Filter X

Check Starter x5

Clean & Inspect Battery
Charging (DC) Alternator X

Examine Exhaust System
For Leaks x"

Replace Fuel Filter Element x2

Replace Air Cleaner Element x2

Remove & Service Injectors x4

Adjust Valve Clearances X

Examine Water Filter Element X

X" - Visually and audibly examine installation for actual or poten-
tial leakage source.

x1 - After every run.
x2 - Perform more often in extremely dusty conditions.

x3 - Adjust to 1/2-inch (12.5 mm) depression between pulleys.
Refer to Ford engine manual.

x4 - Check for properspray pattern, etc. Refer to the Ford manual.
x5 - Qil front bearing sparingly; check brushes.

x6 - Check brushes (if installed), replace if worn to 5/8-inch
(15.9 mm) or if damaged. DO NOT LUBRICATE.

NOTE: The above schedule is a minimum requirement for your
engine. Refer to Ford engine manual for recommended
service periods.

Before commencing any maintenance work

on the engine, generator, control panel,
automatic transfer switch or associated wiring, disconnect
batteries. Failure to do so could result in damage to the unit or
serious personal injury in the event of inadvertent starting.

ENGINE SPEED

Generator frequency isin direct ratio to engine speed which
is controlled by the governor. The governor controlling the
DEG set is integral with the injector pump. High and low
speed limit stops are set at the ONAN testing facility and
normally do not require further adjustment, therefore, if
your setis on continuous standby service, the governor may
never need to be touched.

If however the unit is removed for repair or the set is used
frequently, adjustment may be necessary due to wear of
internal components.

To adjust governor, proceed as follows:

1. Loosen lock nuts on idle stop screw and maximum
speed stop screw. Refer to Figure 23.

2. Start engine; apply full load.

If governor setting is considerably out of adjustment, adjust
low speed stop screw until frequency meter indicates ap-
proximately 63 Hz before applying load.

3. Back off maximum speed stop screw (screwdriverslot).

4. Turn idle speed stop screw clockwise until frequency
meter indicates 60 Hz. (Counterclockwise reduces
rpm.)

5. Turn maximum speed stop until it bottoms on governor
control lever.
6. Secure lock nuts.

DUST AND DIRT

1. Keep set clean. Keep cooling system free of dirt, etc.
2. Service air cleaners frequently.

3. Store oil and fuel in dust-tight containers.

4. See engine operation and maintenance manual.



l~——conTROL
LEVER
- . IDLING
m llllll T L
| {l:, AR ‘ STOP
\ SCREW
- \
= )
/
A /
1 _———

-MAXIMUM SPEED
STOP SCREW

8311

FIGURE 23. GOVERNOR SPEED ADJUSTMENT

COOLANT CORROSION RESISTOR
(Water Filter)

The PAF formula elements can be used with most perma-
nent antifreezes, but is not recommended for use with plain
water. It is necessary to drain and flush the system
thoroughly when changing from one element formulato the
other if a non-compatible antifreeze is in use. See Figure 8
for view of the system.

At each 300 to 500 hour interval of operation, depending on
conditions, service the coolant filter as follows:

1. Thoroughly clean filter body and surrounding area.
2. Close coolant inlet and outlet shutoff valves.

3. Remove drain plug from bottom of filter body and drain
coolant.

4. Remove capscrews attaching filter cover to body and
remove cover (Figure 24).

5. Lift upper plate and filter element out of filter body.
Discard filter element.

6. Remove lower corrosion resistor plate and spring from
filter body.

7. Inspectand clean lower corrosion resistor plate, buffing
it to a bright finish. If plate is thin and pliable, or has
developed holes, replace it.

8. Remove and clean sump plate. Clean sump areain filter
body.

9. Install sump plate, spring, and lower corrosion resistor
plate.

10. Install new filter element.

11. Position upper plate in filter body.

12. Make certain gasket is in good condition, then install
cover and secure with attaching capscrews.

Replace drain plug and open inlet and outlet shutoff
valves.

13.
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Initially the element should be changed after 150 hours of operation
for borate (PAF) formula filter elements.

Do not use soluble oil or other conditioners in the cooling
system. However, filter efficiency is not affected by use of
permanent type antifreeze in the system.

If a stop-leak is added to the coolant, do not

allow it to circulate through the filter. Shutotf

valves are provided in inlet and outlet lines for isolating the filter
from remainder of cooling system.

Whenever coolant supply is changed (spring and fall), the system
must be drained and flushed.

On an extremely dirty system, the coolant should be
drained and flushed before a new element is installed. In a
few rare cases, additional flushing and change of filter may
be necessary in order to completely purge the system.
Generator sets subject to excessive idling or frequent start
and stop cycles, or units located in areas with dust, air
contaminants, or other noxious atmospheric conditions,
will require more frequent servicing.

After maintenance has been completed, check flow in-
dicator if one has been installed to see if air bubbles (which
Ccan cause pump cavitation) are in the system. If air is
present, bleed the system by disconnecting the filter outlet
line momentarily until the coolant flows in a solid stream.



GENERAL ENGINE MAINTENANCE

Refer to the engine manual furnished with the generating
set for additional details on servicing procedures not
covered by this manual. Refer to Table 4 for general
information on clearing the electric generating set of any
malfunctions which have developed during the period of
operation.

START-STOP SOLENOID
(Failure to Shut Down)

In case the set does not shut down when moving Run-
Stop/Reset-Remote switch to Stop position, the stop
solenoid linkage may be out of adjustment. See Figure 25.
Adjust as follows:

1. Remove the joint that attaches the stop solenoid rod to
injection pump arm.

2. With the engine running, move the lever arm on the
injection pump back slowly towards radiator just until
engine stops.

3. Hold lever in this same position and adjust linkage
accordingly.

4. Snap rod joint back on injection pump arm.

CONNECTIONS (Fuel, Exhaust, etc.)

Operator should periodically make a complete visual
inspection of the set while running at rated load. Some of
the things to check for are as follows:

1. Check all fuel and oil lines for possible leakage.

2. Inspect exhaust lines and mufflers for possible leakage
and cracks.

3. Periodically or daily, drain moisture from condensation
traps.

4. Inspect water lines and connections for leaks and
security.

5. Inspect electrical wires and connections for security
and fray damage.
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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.

If generator requires major repair or servicing, contact an authoriz-
ed Onan dealer or distributor.

Generator Bearing
Inspect the bearing every 1000 hours with the unit running.

If using the unit for “prime power,” reblacé the bearing
every 10,000 hours or two years. If using the set for
“standby,” replace the bearing every five years.

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

INSPECTION AND CLEANING

When inspecting the rotating rectifier assembly, 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. Blow out the
assembly periodically, with filtered, low pressure air. Also
check to see that diodes and leadwires are properly
torqued. The diodes should be torqued to 15 in. Ib.
(1.7 Nem) or finger tight plus a quarter turn. Blow dust out
of control panel.

BATTERIES.

Check the condition of the starting batteries at least every
two weeks. See that connections are clean and tight. A light
coating of non-conductive grease will retard corrosion at
terminals. Keep electrolyte at the proper level above the

" plates by adding distilled water. Check specific gravity;

recharge if below 1.260.
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FIGURE 25. STOP-SOLENOID LINKAGE ADJUSTMENT
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TANK HEATERS -—-—

A Kim Heater may be provided on the DEG generator set. OUTLETL -
For efficient operation and optimum product life, perform REAR OF HEAD
the following procedure at least once a year (see Figure 26). '

1. Remove head and valve assembly. 240V LINE OILPLUG

2. Clean foreign matter out of the tank. GND

BLACK | BLACK L=
3. Remove element and scrape off scale ,,’
accumulated on the sheathing. ENGINE

WATER
m When reassembling threaded aluminum ]: INLET
parts, be sure to use anti-seize com-

Iy
pound. h THERMOSTAT

A
o lo
o lo
B519
HEAD AND  ELEMENT

VALVE ASSY

FIGURE 26. ENGINE HEATER
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