














TABLE 4-1. TROUBLESHOOTING (continued)

AWARNING Many troubleshooting procedures present hazards which can result in severe personal
injury or death. Only qualified service personnel with knowledge of fuels, electricity, and machinery
hazards should perform service procedures. Review safety precautions on pages ii and iii.

SYMPTOM CORRECTIVE ACTION
9. The OVERLOAD lamp lights. Engine| 9. The line circuit breaker is located in the ATS or gen-
shuts down. erator set output box. If load exceeds generator cur-

rent rating, the breaker will trip preventing the gener-
ator from being overloaded. Locate the source of
overload and correct as necessary. Manually reset
breaker to reconnect the load to the generator.

10. The O/U VOLTAGE lamp lights. Engine | 10. Contact an authorized service center for service.
shuts down.

11. Fault lamp lights but no fault exists. En- | 11. The monitor board or a sensor may be at fault. Con-
gine gauges show oil pressure, engine tact an authorized service center for service.
temperature, and frequency (speed) are
within normal limits.

12. Engine will not crank. 12. Indicates possible fault with control or starting sys-
tem. Check for the following conditions:

a. Fault lamp on. Correct fault and reset control.

b. Poor battery cable connections. Clean the bat-
tery cable terminals and tighten all connections.

c. Discharged or defective battery. Recharge or
replace the battery.

d. Emergency stop button pushed in. To reset, pull
switch out and move Run/Stop/Remote switch
to Stop position. Then push test switch to Reset/
Lamp position.

e. Contact an authorized service center if none of
the above.

13. No AC output voltage. 13. Field breaker is tripped. Reset breaker. Contact an
authorized service center if voltage buildup causes
breaker to trip.

14. Green RUN lamp does not light follow- | 14. Indicates possible Start/Disconnect relay failure.
ing engine startup. Test light with LAMP TEST position on switch. Con-
‘ tact an authorized service center for assistance.

44



5. Maintenance

Establish and adhere to a definite schedule for
maintenance and service based on the application
and severity of the environment. Table 5-1 covers
the recommended service intervals for a generator
seton STANDBY service. If the set will be subjected
to extreme operating conditions such as high tem-
peratures, dusty conditions, salt water atmosphere
or prime power, reduce the service intervals accord-
ingly.

Consult with an authorized service centerif the gen-
erator set will be subjected to any extreme operat-
ing conditions and determine a suitable schedule of
maintenance. Use the running time meter (Fig. 5-1)
to keep an accurate log of all service performed for
warranty support. Perform all service at the time pe-
riod indicated or after the number of operating hours
indicated, whichever comes first. Use Table 5-1 to
determine the maintenance required and then refer
to the sections that follow for correct service proce-
dures.

nect a battery charger from its AC source before
disconnecting the battery cables. Otherwise,
disconnecting the cables can result in voltage
spikes high enough to damage the DC control
circuits of the set.

'AWARNING, Accidental starting of the generator
set while working on it can cause severe per-
sonal injury or death. Prevent accidental stari-
ing by disconnecting the starting battery cables
(negative [-] first).

Arcing can ignite the explosive hydrogen gas
given off by batteries, causing severe personal
injury. Arcing can occur if the negative () bat-
tery cable is connected and a tool being used to
connect or disconnect the positive (+) battery
cable accidentally touches the frame or other
grounded metal part of the set. To prevent arc-
ing, always remove the negative (-) cable first,
and reconnect it last.
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USE THE RUNNING
TIME METER TO
KEEP AN ACCURATE
RECORD OF
MAINTENANCE

FIGURE 5-1. RUNNING TIME METER




TABLE 5-1. MAINTENANCE SCHEDULE

SERVICE TIME (OPERATING HOURS)

3 MONTHS | 6 MONTHS | 9 MONTHS
or after or after or after
MAINTENANCE CHECKS 90 HOURS | 90 HOURS 90 HOURS YEARLY
|_Inspect Set X1 X1 X1 X1
Check Qil Level X X X X
Check Coolant Level X X X X
Check Coolant Heater X X X X
Check Air Cleaner X X X X
Check or Replace Spark Plugs X
Check Anti-freeze X
Check Drive Belt Tension X2
Change Crankcase Oil and Filter X5
Clean Crankcase Breather X
Change Air Cleaner Element X
Check Radiator Hoses for Wear & Cracks X3
Check Fuel Lines and Fittings for Leaks X
Clean Cooling System X4 X4 X4 X4
Adijust Valve Clearances X6

1. Check for oil, fuel, cooling and exhaust system leaks. Also, perform exercise of equipment to confirm

proper operation.

2. Visually check belts for evidence of wear or slippage.
3. Replace hoses and clamps when worn or cracked.

4. Ensure enclosure air inlet and exit grills and louvres are free of vegetation,debris and chaff.
5. Change oil and filter annually or every 200 hours.

6. Contact your authorized service center.




GENERATOR SET INSPECTION

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

Exhaust System

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

sult in severe personal injury or death. Be sure
deadly exhaust gas is piped away from any win-
dows, doors or other inlets to building.

Fuel System

With the generator set operating, inspect the fuel
supply lines and fittings for cracks and abrasions
and make sure they are not rubbing against any-
thing that could cause breakage. If any leaks are
detected, have them corrected immediately.

/AWARNING| Ignition of fuel can cause severe
personal injury or death by fire or explosion. Do
not permit any flame, cigarette, pilot light,
spark, arcing switch or equipment or other
source of ignition near the fuel system or other
area with shared ventilation.

AC Electric System

Check the following while the genset is operating.
Using the appropriate AC meter, measure load lines
L1, L2 and L3 (3 phase only):

Frequency/RPM Meter: The generator frequency
should be stable and the reading should be the
same as nameplate rating (50 or 60 hz/1500 or
1800 RPM).

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

AC Ammeter: Tumn the phase selector switch to
each phase selection shown on the amps scale (L1,
L2 and L3). Read the ammeter using the upper or
lower scale as indicated by the scale indicator lamp.
At no load the current ratings should be zero. Witha
load applied, each line current should be about the
same.

Fault Lamps: Push the Reset/Lamp switch on the
control panel. All indicator lamps should light. Verify
that all the bulbs are on and then release the switch.
Replace any bulbs that are burned out.

DC Electrical System

Check the terminals on the batteries for clean and
tight connections. Loose or corroded connections
create resistance which can hinder starting. Clean
and reconnect the battery cables if loose. Always
disconnect both ends of the negative battery cable.
Reconnect one end of the cable to the negative bat-
tery terminal and the other end to ground. This will
make sure that any arcing will be away from the bat-
tery and least likely to ignite explosive battery
gases.

AWARNING! Ignition of explosive battery gases
can cause severe personal injury. Do not smoke
or allow any igniter near the batteries.

[ACAUTION| To prevent arcing, always discon-
nect a battery charger from its AC source before
disconnecting the battery cables. Otherwise,
disconnecting the cables can result in voltage
spikes high enough to damage the DC control
circuits of the set.

[AWARNING| Accidental starting of the generator
set while working on it can cause severe per-
sonal injury or death. Prevent accidental start-
ing by disconnecting the starting battery cables
(negative [-] first).

Arcing can ignite the explosive hydrogen gas
given off by batteries, causing severe personal
injury. Arcing can occur if the negative (-) bat-
tery cable is connected and a tool being used to
connect or disconnect the positive (+) battery
cable accidentally touches the frame or other
grounded metal part of the set. To prevent arc-
ing, always remove the negative () cable first,
and reconnect it last.



LUBRICATION SYSTEM

Before the initial start, check dipstick to be sure
crankcase is filled with oil. See Specifications sec-
tion for lubricating oil capacity.

AWARNING, Crankcase pressure can blow out
hot oil and cause severe burns. Do NOT check
oil while the generator set is operating.

Do not operate the engine with the
oil level below the low mark or above the high
mark. Overfilling can cause foaming or aeration
of the oil while operation below the low mark
can cause loss of oil pressure.

Oil Recommendations

Refer to Table 5-2 for the recommended oil viscosity
grades at various ambient temperatures. Oils must
conform to the American Petroleum Institute (API)
classification SG, SH SH/CC or SH/CD. When se-
lecting the oil viscosity, pick the grade thatis right for
the lowest temperature expected. Oil that is too
thick can result in a lack of lubrication when the en-
gine is started.

TABLE 5-2. OIL VISCOSITY

PREVAILING AMBIENT SAE
TEMPERATURE RANGE VISCOSITY GRADE
MULTI-GRADE VISCOSITY OILS

Below 10F (-12C) 5W-20
Below 60F (15C) 5W-30
—10F to 90F (—23C to 32C) 10W-30
Above —10F (—23C) 10W-40 or 10W-50
Above 20F (—6C) 20W-40 or 20W-50

SINGLE-GRADE VISCOSITY OILS

~10F to 60F (—23C to 16C) 10W
10F to 90F (~12C to 32C) 20W-20
Above 32F (0C) 30W
Above 50F (10C) 40W

Engine Oil Level

Check the engine oil level during engine shutdown
periods at the intervals specified in the Mainte-
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nance Table. The dipstick is stamped with FULL
and ADD to indicate the level of oil in the crankcase.
For accurate readings, shut off the engine and wait
approximately 10 minutes before checking the en-
gine oil level. This allows oil in the upper portion of
the engine to drain back into the crankcase.

Keep the oil level as near as possible to the FULL
mark on the dipstick. Remove the oil fill cap and add
oil of the same quality and brand when necessary.

FILTER
GASKET

Ls1169s

FIGURE 5-2. ENGINE OIL FILTER

Engine Oil Change

Run engine until thoroughly warm before draining
oil. Stop the set, place a pan under the drain outlet
and remove the oil drain plug or open the drain
valve. After the oil is completely drained, replace
the drain plug or close the drain valve. Refill with oil
of the correct API viscosity grade for the tempera-
ture conditions.

Oil Filter Change

Spin off oil filter and discard it. Thoroughly clean fil-
ter mounting surface. Apply a thin film of oil to filter
gasket and install new element. Spin element on by
hand until gasket just touches mounting pad and
then turn an additional 1/2 to 3/4 turn. Do not over-
tighten (Figure 5-2).

With oil in crankcase, start engine and check for
leaks around filter element. Retighten only as much
as necessary to eliminate leaks but do not overtigh-
ten.



BATTERIES

Check the battery connections to make sure they
are clean and tight. A light coating of non-conduc-
tive grease will retard terminal corrosion.

COOLANT SYSTEM

A CAUTION] The coolant heater must not be op-
erated while the cooling system is empty or
when the engine is running or damage to the
heater will occur.

Coolant Recovery Tank

Check the coolant level during shutdown periods at
the interval specified in Table 5-1. Use a 50/50 cool-
ant solution (50% pure water and 50% antifreeze).

Always keep level in the coolant recovery tank be-
tween low and full. See Figure 5-3.

Coolant Requirements

The water used for engine coolant should be clean,
low in mineral content and free of any corrosive
chemicals such as chloride, sulphate or acid. Gen-
erally, any water that is suitable for drinking can be
treated for use as engine coolant.

Cooling systems that are subjected to . freezing
conditions must also be protected with a perma-
nent type antifreeze. Use a 50/50 coolant solution
(50% pure water and 50% antifreeze). Do not use
an antifreeze that contains anti-leak additives.
Cooling system coolant must also have corrosion
inhibitors.
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COOLANT RECOVERY

FIGURE 5-3. COOLANT RECOVERY
TANK




AIR CLEANER

The engine air intake components should be
checked at the interval indicated in Table 5-1. The
frequency of cleaning or replacing air cleaner filter
elements is primarily determined by the conditions
in which the genset operates. The standard air
cleaner contains a paper cartridge filter element
which can be cleaned and reused if not damaged,
or discarded and replaced.

To Service the Air Cleaner:

1. Loosen clamps and remove air cleaner hous-
ing end cap.

2. Remove the air filter element from the filter
housing.

3. To clean, blow low pressure compressed air
(30 psi/207 kPa) through the element from the
clean side. Hold the nozzle at least 1 inch (25
mm) away to avoid damaging the element.

4. Soak the filter for at least 15 minutes in water
and Donaldsons D1400 solvent to remove soot
, carbon and dirt.

5. Rinse with clean water (low pressure) and al-
low to air dry. Do not blow dry with compressed
air. Reinstall when the filter element is dry. Re-
place the filter after two cleanings to.avoid re-
stricting the airflow.

Filters should be handled with
care to prevent damage. If the filter does be-

come damaged, install recommended re-
placement part.
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CLAMPS

FIGURE 5-4. AIR CLEANER




IGNITION SYSTEM

The engine uses a distributorless ignition system.
The ignition system consists of: an engine speed
sensor, ignition module, coil assembly (containing

two coils) and the high tension leads and spark.

plugs. The spark plugs are the only components
that require periodic maintenance.

The ignition system must be completely functional
or the set will run poorly and will not be able to carry
a full load. Inspect the the spark plug wires and
maintain the spark plugs at the recommended inter-
vals.

High Tension Wires

Check the spark plug wires for good contact at the
coil assembly and spark plugs. Terminal connec-
tions should be tight and fully seated. All spark plug
covers and cable end boots should be in good
condition and fit tightly. There should be no breaks
or cracks in the insulation. Replace the wire if any of
these conditions are noted.

A CAUTION] High tension wires can be damaged
if removed incorrectly from terminals. Grasp
the wire by the spark plug boot to prevent
damage to the conductor.

Spark Plugs

Remove the spark plugs and inspect for damaged
or cracked insulators, worn electrodes, damaged
gaskets or excessive carbon deposits. Replace the
spark plug if any of these conditions are noted.

e Carbon Fouled - Overly Rich Mixture
« Oil Fouled - High oil consumption

o Burned - Excessive engine temperature

FIGURE 5-5. GAPPING SPARK PLUGS




DRIVE BELT

The alternator, water pump and fan are driven by a
single belt. The belt tension is maintained by a belt
tensioner and does not require adjustment.

Inspect the belt at the recommended intervals. Re-
place a worn or damaged belt before belt failure oc-
curs. A defective or broken belt will cause overheat-
ing and insufficient battery charging.

5-8



6. Adjustments

OUTPUT VOLTAGE ADJUSTMENT

Output voltage can be adjusted plus or minus five
percent of nominal voltage by the adjustment knob
on the control panel (Figure 3-1). Call your distribu-
tor if the required voltage cannot be obtained by this
adjustment.

FUEL SYSTEM ADJUSTMENTS

The engine is equipped with a carburetor to run on
natural gas or propane or both.

Gaseous and Combination Fuel Systems

An engine equipped for natural gas and propane
has a gas mixer that serves both fuels. Each fuel
has a separate shutoff solenoid valve. The unit is
equipped with a fuel selector switch; the position of
the switch determines which solenoid valve will
open for operation. The switch is located on the
governor bracket.

NATURAL GAS AND
PROPANE GAS MIXER

FIGURE 6-1. TYPICAL COMBINATION FUEL
SYSTEM GAS MIXER




Gaseous Fuel Adjustments: Gas mixers have
power and idle adjustment screws. Engines
equipped for natural gas and propane also have a
propane flow adjustment valve. If necessary, make
the following adjustments.

1. Start the engine and let the set warm up under
a partial load (at least 1/4 rated load). If the en-
gine is equipped for natural gas and propane,
start with natural gas.

3. Disconnect all loads, shut down the set, con-
nect a tachometer and disconnect the gover-
nor linkage at the carburetor. Start the engine
and close the throttle by hand so that the en-
gine does not overspeed. While holding the
throttle closed, adjust the throttle idle position
screw (the one next to the throttle lever) to ob-
tain an engine speed of 900 RPM. Then turn
the idle adjusting screw counterclockwise until
engine speed becomes unstable. Turn the
screw clockwise just enough to regain stability
and reconnect the governor linkage.

2. Next, connect full rated load and turn the power
adjusting screw clockwise until the engine be-
gins to lose speed and then slowly back out the
screw (counterclockwise) until the engine car-
ries the full load smoothly.

4. If the set is equipped for natural gas and pro-
pane, switch to propane by means of the con-
trol panel switch (if provided) or by closing the
manual shutoff valve in the natural gas supply
line.

5. Reconnect full rated load and turn the propane
flow adjustment valve clockwise until the en-
gine begins to lose speed and then slowly turn
it back counterclockwise until the engine car-
ries full load smoothly.
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FIGURE 6-2. TYPICAL GASEOUS FUEL
ADJUSTMENTS
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