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Safety Precautions

Before operating the generator set, read the Operator’s Man-
ual and become familiar with it and the equipment. Safe and
efficient operation can be achieved only if the equipment is
properly operated and maintained. Many accidents are
caused by failure to follow fundamental rules and precautions.

The following symbols, found throughout this manual, alert
you to potentially dangerous conditions to the operator, ser-
vice personnel, or the equipment.

FGYYTS ) 7his symbol warns of immediate

hazards which will result in severe
personal injury or death.

AWARNING| This symbol refers to a hazard or

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

This symbol refers to a hazard or
E‘CAUTION unsafe practice which can result in
personal injury or product or property damage.

FUEL AND FUMES ARE FLAMMABLE. Fire and explosion
can result from improper practices.

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

® DO NOT permit any flame, cigarette, pilot light, spark, or
other ignition source near the generator set or fuel tank.

® Fuel lines must be adequately secured and free of leaks.
Fuel connection at the engine should be made with an
approved flexible line. Do not use copper piping on flexi-
ble lines as copper will become brittle if continuously
vibrated or repeatedly bent.

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

® Do not smoke while servicing lead acid batteries. Lead
acid batteries emit a highly explosive hydrogen gas that
can be ignited by electrical arcing or by smoking.

EXHAUST GASES ARE DEADLY

® Provide an adequate exhaust system to properly expel
discharged gases. Visually and audibly inspect the exhaust
daily for leaks per the maintenance schedule. Ensure that
exhaust manifolds are secure and not warped. Do notuse
exhaust gases to heat a compartment.

® Be sure the unit is well ventilated.

MOVING PARTS CAN CAUSE SEVERE PERSONAL INJURY
OR DEATH

® Keep your hands, clothing, and jewelry away from moving
parts.

® Before starting work on the generator set, disconnect
starting batteries, negative (-) cable first. This will prevent
accidental starting.

® Make sure that fasteners on the generator setare secure.
Tighten supports and clamps, keep guards in position
over fans, drive belts, etc.

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

® [f adjustment must be made while the unitis running, use
extreme caution around hot manifolds, moving parts, etc.

ELECTRICAL SHOCK CAN CAUSE SEVERE PERSONAL
INJURY OR DEATH

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

® Use extreme caution when working on electrical compo-
nents. High voltages can cause injury or death. DO NOT
tamper with interlocks.

® Follow all applicable state and local electrical codes.
Have all electrical installations performed by a qualified
licensed electrician. Tag open switches to avoid acciden-
tal closure.

® DO NOT CONNECT GENERATOR SET DIRECTLY TO
ANY BUILDING ELECTRICAL SYSTEM. Hazardous vol-
tages can flow from the generator set into the utility line.
This creates a potential for electrocution or property
damage. Connect only through an approved isolation
switch or an approved paralleling device.

GENERAL SAFETY PRECAUTIONS

® Coolants under pressure have a higher boiling point than
water. DO NOT open a radiator or heat exchanger pres-
sure cap while the engine is running. Allow the generator
set to cool and bleed the system pressure first.

® Provide appropriate fire extinguishers and install them in
convenientlocations. Consultthe local fire department for
the correct type of extinguisher to use. Do not use foam on
electrical fires. Use extinguishers rated ABC by NFPA.

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

® Remove all unnecessary grease and oil from the unit.
Accumulated grease and oil can cause overheating and
engine damage which present a potential fire hazard.

® Keep the generator set and the surrounding area clean
and free from obstructions. Remove any debris from the
set and keep the floor clean and dry.

® Do not work on this equipment when mentally or physi-
cally fatigued, or after consuming any alcohol or drug that
makes the operation of equipment unsafe.
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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.

e Equip fuel supply with a positive fuel shutoff.
® 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.

® Never sleep 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 Each time 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
exhaust.

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.

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

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

MOVING PARTS CAN CAUSE SEVERE
PERSONAL INJURY OR DEATH

e 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.

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

BATTERY GAS IS EXPLOSIVE

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

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

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

GSP-1
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DO NOT OPERATE IN FLAMMABLE AND
EXPLOSIVE ENVIRONMENTS

Flammable vapor can be ignited by equipment operation
or cause a diesel engine to overspeed and become diffi-
cult to stop, resulting in possible fire, explosion, severe
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. Let the
engine cool before opening the pressure cap.

ELECTRICAL SHOCK CAN CAUSE SEVERE
PERSONAL INJURY OR DEATH

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

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

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.

® 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)

e 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.

® 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

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

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

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

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

e 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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Suppiement 960-1036

Date: 7-92

Insert with-

Title: DFJ Series Installation Manual
Number: 960-0609

This supplement includes the following information:

e New Safety Precaution pages ii and iii replace page on inside front cover. These pages in-
clude High Voltage safety information.

e New Specifications page 2-1 replaces existing page. New Model DFJD added.

e Pages 3-3 to 3-6 added to Mounting section. These pages include new Alignment procedure
and Vibration Isolator information.

e Generator Voltage Connection diagrams added.
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Safety Precautions

Before operating the generator set, read the Op-
erator’s Manual and become familiar with it and the
equipment. Safe and efficient operation can be
achleved only if the equipment is properly oper-
ated and maintained. Many accidents are caused
by failure to follow fundamental rules and precau-
tions.

The following symbols, found throughout this man-
ual, alert you to potentially dangerous conditions to
the operator, service personnel, or the equipment.

This symbol warns of immediate
hazards which will result in severe personal in-
jury or death.

[AWARNING| This symbol refers to a hazard orun-
safe practice which can result in severe per-
sonal injury or death.

This symbol refers to a hazard or un-
safe practice which can result in personal injury
or product or property damage.

FUEL AND FUMES ARE FLAMMABLE

Fire, explosion, and personal injury or death can re-
sult from improper practices.

¢ DO NOT fill fuel tanks while engine is running,
uniess tanks are outside the engine compart-
ment. Fuel contact with hot engine or exhaust
is a potential fire hazard.

o DO NOT permit any flame, cigarette, pilot light, -

spark, arcing equipment, or other ignition
source near the generator set or fuel tank.

e Fuel iines must be adequately secured and
free of leaks. Fuel connection at the engine
shouid be made with an approved flexible line.
Do not use copper piping on flexible lines as
copper will become brittle if continuously vi-
brated or repeatedly bent.

Page 2 of 10

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

¢ Do not smoke while servicing lead acid batter-
ies. Lead acid batteries emit a highly explosive
hydrogen gas that can be ignited by electrical
arcing or by smoking.

EXHAUST GASES ARE DEADLY

* Provide an adequate exhaust system to prop-
erly expel discharged gases away from en-
closed or sheltered areas and areas where in-
dividuals are likely to congregate. Visually and
audibly inspect the exhaust daily for leaks per
the maintenance schedule. Ensure that ex-
haust manifolds are secured and not warped.
Do not use exhaust gases to heat a compart-
ment.

o Be sure the unit is well ventilated.

MOVING PARTS CAN CAUSE SEVERE
PERSONAL INJURY OR DEATH

* Keep your hands, clothing, and jewelry away
from moving parts.

¢ Before starting work on the generator set, dis-
connect starting batteries, negative (-) cable
first. This will prevent accidental starting.

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

¢ Do not wear loose clothing or jewelry in the vi-
cinity of moving parts, or while working on elec-
trical equipment. Loose clothing and jewelry
can become caught in moving parts. Jewelry
can short out electrical contacts and cause
shock or burning.

¢ If adjustment must be made while the unit is
running, use extreme caution around hot mani-
folds, moving parts, etc.



ELECTRICAL SHOCK CAM CAUSE
SEVERE PERSONAL INJURY OR DEATH

‘e Remove electric power before removing pro-

GENERAL SAFETY PRECAUTIONS

e Coolants under pressure have a higher boiling

tective shields or touching electrical equip-
ment.” Use rubber insulative mats placed on
dry wood platforms over floors that are metal or
concrete when around eiectrical equipment.
Do not wear damp clothing (particularly wet
shoes) or allow skin surface to be damp when
handling electrical equipment.

Use extreme caution when working on electri-
cal components. High voltages can cause in-
jury or death. DO NOT tamper with interlocks.

Follow all applicable state and local eiectrical
codes. Have all electrical installations per-
formed by a qualified licensed electrician. Tag
open switches to avoid accidental ciosure.

DO NOT CONNECT GENERATOR SET DI-
RECTLY TO ANY BUILDING ELECTRICAL
SYSTEM. Hazardous voltages can flow from
the generator set into the utility line. This cre-
ates a potential for electrocution or property
damage. Connect only through an approved
isolation switch or an approved paralleling de-
vice.

HIGH VOLTAGE GENERATOR SETS
(1.9kV to 15kV)

¢ High voitage acts differently than low voltage.
Speciai equipment and training is required to
work G or around high voltage equipment.
GCperation and maintenance must be done
only by persons trained and qualified to work
on such devices. improper use or procedures
wili result in severe personal injury or ceath.
Do not work on energized equipment. Un-
authorized personnel must not be permitted
near energized eguipment. Due to the nature
of high voltage electrical equipment, induced
voitage remains even after the equipment is
disconnected from the power source. Plan the
time for maintenance with authorized person-
nel so that the equipment can be de-energized
and safely grounded.

point than water. DO NOT open a radiator or
heat exchanger pressure cap while the engine
is running. Allow the generator set to cool and
bleed the system pressure first.

Benzene and lead, found in some gasoline,
have been identified by some state and federal
agencies as causing cancer or reproductive
toxicity. When checking, draining or adding
gasoline, take care not to ingest, breathe the
fumes, or contact gasoline.

Used engine oils have been identified by some
state or federal agencies as causing cancer or
reproductive toxicity. = When checking or
changing engine oil, take care not to ingest,
breathe the fumes, or contact used oil.

Provide appropriate fire extinguishers and in-
stallthem in convenient locations. Consuit the
local fire department for the correct type of ex-
tinguisher to use. Do not use foam on electri-
cal fires. Use extinguishers rated ABC by
NFPA.

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

Remove all unnecessary grease and oil from
the unit. Accumulated grease and oil can
cause overheating and engine damage which
present a potential fire hazard.

Keep the generator set and the surrounding
area clean and free from obstructions. Re-
move any debris from the set and keep the
floor clean and dry.

Do not work on this equipment when mentally
or physically fatigued, or after consuming any
alcohol or drug that makes the operation of
equipment unsafe.

KEEP THIS MANUAL NEAR THE GENSET FOR EASY REFERENCE

LS-10
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Section 2. Specifications

DFJA DFJB DFJC DFJD
Engine
Cummins Model KTA38-G1 KTA38-G2 KTA38-G3 KTA38-G4(G5)*
Coolant Capacity 81.5 Gallons 85.3 Gallons 85.3 Gallons 85.3 Gallons
Engine and Radiator (308 L) (323 L) (323L) (323 L)
Oil Capacity 34 Gallons 34 Gallons 34.75 Gallons 34.75 Gallons
(With Filters) (129 L (129 L (131L) (131 L)
Fuel Pump
Inlet Thread Size 1-5/16-12 UNF 1-5/16-12 UNF 1-5/16-12 UNF 1-5/16-12 UNF
Outiet Thread Size 7/8-14 UNF 7/8-14 UNF 7/8-14 UNF 7/8-14 UNF
Maximum Fuel Lift 6 ft (1.8m) 6 ft (1.8m) 6 ft (1.8m) 6 ft (1.8m)
Exhaust
Outlet Size 6 in. flange 6 in. flange 6 in. flange 6 in. flange
Maximum Allowable 41 in. H20 41.in. H20 41 in. H20 41.in. H20
Back Pressure (10.2 kPa) (10.2 kPa) (10.2 kPa) (10.2 kPa)
Starting System
DC Voltage 24 24 24 24
Battery Requirements]
Battery Four, 12V Four, 12V Four, 12V Four, 12V
SAE Group Group 8D Group 8D Group 8D Group 8D
Cold Cranking Amps 97% 97% 97% 97%

*KTA38-G4 = 60 Hz.
KTA38-G5 = 50 Hz.
21
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ALIGNING GENERATOR WITH ENGINE

Proper alignment of the generator and engine as-
semblies is necessary to avoid premature wear and
improper operation of the genset. Review the fol-
lowing alignment conditions and procedures for
aligning the generator assembly to engine flywheel
housing.

Angular Alignment

Angular alignment is the result of the generator
bearing center axis not aligning with axis of the en-
gine crankshaft. This condition creates an angle
between the generator shaft axis and the crank-
shaft axis. The cause ofthis type of misalignmentis
usually shimming error.

Axial Misalignment

Axial misalignment is the result of the generator
shaft axis not aligning with engine crankshaft axis.
The tolerances in the bolted flywheel and drive disc
connection may add up to displace the generator
axially relative to the crankshaft axis.

Misalignment Symptoms

Ifthe assembly is allowed to run under these condi-
tions, the discs must flex in alternate directions

twice for each engine revolution. It is important to
minimize the amount of disc flexing since, if it is ex-
cessive, the drive disc will crack. Although perfect
bearing alignment is desirable, it is more important
to keep disc deflection to the very minimum possi-
ble. This procedure assumes that the pilot bore of
the drive discs are in the exact center and the fly-
wheel counterbore (pilot) has no practical runout.
Under these conditions, perfect Angular alignment
will be attained when no deflection of the disks is
measured.

Excessive Axial alignment will cause more genera-
tor vibration than Angular misalignment.

Axial misalignment should be checked only when
an objectionable vibration is present.

Either type off misalignment may be present in a
generator set assembly, with angular misalignment
being the most common problem. Angular align-
ment may also be effected by setinstallation condi-
tions and/or mishandling during shipping of the
genset.

;! Fl m I;l |; SEE DETAIL A —
! CLAMR ~ DIAL INDICATOR
] ! . 1N I Nt :
L1
i
7 :

]} QE / B
GENERATOR MOUNTING BOLT A
AND ENGINE TO DISC
CRANKSHAFT MEASUREMENT
CENTERLINE AXIAL ALIGNMENT

SHIMS DETAIL A oo

FIGURE 3-3. ANGULAR ALIGNMENT MEASUREMENT

3-3
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Angular Alignment Procedure

Accidental starting of the generator
set during this procedure presents the hazard
of severe personal injury or death. Make sure to
disconnect the negative (-) battery cable(s) be-
fore beginning.

Fasten a dial indicator to either the generator shaft
or the cooling fan with the sensing point resting on
the capscrew head or the flat surface of the drive
disc at the bott circle diameter, see Figure 3-3. Bar
the engine over in a clockwise rotation as viewed
from engine flywheel. Do not allow it to roll back on
compression at the end of the travel of each read-
ing. Itis unnecessary to zero the indicator since the
total indicator reading (T.l.R.) of the deflection
measurement to the bolt heads is what is required.
T.1.R. will be the sum of the maximum positive and
negative dial indicator readings as the engine com-
pletes one revolution.

Sample Generator Runout Readings: When tak-
ing the deflection readings described, make a dia-
gram similar to the example shown in Figure 3-4,
with a total indicator reading of .025". (The highest
positive value of +.010” and the largest negative
value of -.015”.) The indicator is closer to the top

cates that the generator bearing is high. Since the
side readings are equal, the generator is centered
side to side. To lower the generator, remove equal
shims from under both generator mounting feet. To
approximate the amount of shims to remove oradd:

1. Measure the distance between the center of
the generator shaft to the point the indicator
is measuring at. (For example; a SAE 18 Disc
coupling distance is 10.77).

Measure the distance from the generator
side of the flex discs to the center of the gen-
erator mounting bolt, refer to Figure 3-3. (For
example; a HC6 Frame's distance is 28.4".)

Compare the distance measured in steps 1
and 2. (28.4” vs 10.7" or a 2.65 to 1 ratio.)
Muttiply this ratio times one halfthe T.L.R. (In
our example, .025” divided by 2 is .0125".
This, times 2.65 equals .033". Therefore, re-
move .033” of shims from under both mount-
ing feet.)

In general, the T.I.R. should not be more than .001”
for each inch of radius (center of shatt to indicator
axis). If we use our example of 10.7 inches, then the
maximum T.1.R. would be .011”. This would only re-
quire a correction of .014” from the T.I.R. of .025".
(A reading of +.002 at the top and —.009 at the bot-

and further away at the bottom. This example indi-

MEASURED AT
BOLT CIRCLE
DIAMETER

tom would fall within the satisfactory range.)

M1991s

FIGURE 3-4. ANGULAR ALIGNMENT MEASUREMENT READINGS (EXAMPLE)
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Axial Alignment Procedure

Axial misalignment should be checked only when an
objectionabie vibration is present.

If excessive vibration remains after the angular
alignment, check for concentric alignment of the
generator shaft/engine crankshaft axis.

Fasten dial indicator holding device to skid base,
engine block, or generator shell with a magnetic
base or clamp and position so the sensor point of
indicator rests on the generator shaft hub, see Fig-
ure 3-5. Bar the engine over in a clockwise rotation
as viewed from engine flywheel, through a couple
of rotations. Record indicator readings in eight
equally spaced points around the shaft diameter.
This will provide a T.I.R. for Axial shaft misalign-
ment.

The maximum allowable T.1.R. runout is subjective,
the optimal T.1.R. for runout would be .000 inches,
however that may not be attainable. The recom-
mendation of this procedure will be to reduce the
measured T.1.R. runout by one half. Specific out-of-
tolerance runout levels are difficult to establish due

to the varying surface quality of the generator
shaft’s drive disc mounting hub.

The goal of the Axial alignment is to reduce the vi-
bration level of the genset while it is operating. A
small improvement in the T.L.R. runout may have
dramatic effects in the mechanically measured or
physically observed vibration levels.

To correct for an out-of-tolerance T.1.R. indication,
remove the capscrews connecting drive discs and
fiywheel. Mark the drive discs and flywheel with re-
spect to each other. Rotate either the engine or
generator so that drive discs holes are repositioned
180 degrees from their original location. Put the
drive discs capscrews back in and retorque. Re-
check shaft alignment as before. If shaft T.L.R.
runout remains unchanged then discs should be
rotated to either 30, 60 or 90 degrees from original
location to correct the out-of-tolerance condition. If
the T.l.R. does not improve after repositioning, a
closer inspection of the flywheel pilot and drive disc
runouts is required. This will help determine the
cause of the Axial misalignment.

Fm% ANGULAR ALIGNMENT

Ll

ES

7/ 1
/ SEE DETAIL A
GENERATOR
AND ENGINE
CRANKSHAFT
CENTERLINE

GENERATOR _t
SHAFT J
HUB { o -
H U oA IJ
| INDICATOR ——
I & °
1 cLamp
FAN HOUSING
e —————
DETAIL A

M1992s

FIGURE 3-5. AXIAL ALIGNMENT MEASUREMENT

3-5
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VIBRATION ISOLATORS

Installation and Adjustment Procedure
1. Place the isolators on the genset support

structure. The isolators should be shimmed or
grouted to ensure that all of the isolator bases
are within 0.25 inch (6 mm) elevation of each
other. The surface on which the isolator bases
rest on must also be flat.

. Loosen the side snubber lock nuts so that the
top plate of the isolator is free to move vertically
and horizontally. Be sure that the top plate is
correctly aligned with the base and springs.

. Place the genset onto the isolators while align-
ing the skid’s mounting with the threaded isola-
tor hole. The top plates will move down and ap-
proach the base of the isolator as load is ap-
plied.

. Once the genset is in position, the isolators
may require adjusting so that the set is level.

The isolators are adjusted by inserting the lev-
eling bolt through the skid and into the isolator
(the leveling bolt's locking nut should be
threaded up towards the bolt head).

The leveling bolt will adjust the clearance be-
tween the top plate and the isolator base. A
nominal clearance of 0.25 inch (6 mm) is de-
sired. This will provide sufficient clearance for
the rocking that occurs during startup and
shutdown. If the 0.25 inch (6 mm) clearance is
not present turn the leveling bolt until the de-
sired clearance is achieved.

. The genset may not be level yet, therefore ad-

just the leveling bolts until the set is level and
sufficient clearance still remains. Once all iso-
lators have been set, then lock the leveling bolt
in place with the lock nut.

. The snubber nuts may remain loose and there-

fore provide better isolation between the gen-
set and support structure.

GENSET SKID

\

/ LOCK NUT
/ == TOP PLATE

LEVELING BOLT

CLEARANCE

BASE

M1828-1s

FIGURE 3-6. VIBRATION ISOLATORS

Page 8 of 10



26/v adidiqon
a "A3d
(es01) s912-629 'ON

(TIVNOILdO)

AYVIIXNY
3V10A
N u<ﬁ f—

sna{_

(IVNOILdO)

"ON3 3ATHA ONIOVH .
NOILYLOH “M°J HIIM 3ONINO3S 3SVHd MAN °1

*SILON

©

~
~SeEY S8

=1 J

» =9 >® O

z =0 >

S 3Wvad

on —
1A —

A —

I —

P

D o
o G—1e

EL

[

z i

¥ 3Wvad

°N dV.L ¥3IN3J “M°N

STIVNIWY3L LNdino

FYIM £ 3SYHd |
v1T13d 378nod
w1
o1
omn

Aove - ooz2/0ct - 00!

(ro

= JONVY =
1) ZH 09 *AoY2/02!

(170d) 24 09 “Aosz/RII
(9vol) ZH 08 ‘A0ZB/OII
(rgod) ZH 09 *AccT/00i

_ £-1 NNOJ 23S dWdX ¥ _
_ NOLLOINNGD 39VLT0A _

3779V.LI3INNCIIS 3ISVHJ

L R'9'G 3nWvid

n—ye A]Iw: 8
e A

A OY—zer -
e I (A
in—yp * T—oan
. — S
I—N

¥ 3Wvad
NMTATD

STVNIWMEL 1Ndino

3YIM ¥ 3SVYHd £
dvLls S3TH3S

(Gl

(Nno1

w1

mi

AOBY - 08£/LLE - 022
» JONVY e

(990d) ZH 00 “AIYE/00Z
(2004) ZH 09 *ARY/LLB
(601%) ZH 0900 ‘AGY/OR
_ ~§!3¢§\§

(£208) ZH 09100 “AOYY/9GZ
(2004) 2+ 0= “A9IV/OVE
(6208) ZH 09 *AOOY/OSZ
(6604) ZH 09'00 *AO/OZZ

01 jo 6 abed
SIODVLI0A 3181L03INNODIH

[ e s e |

NGILIINNOD 39V.LTI0A

o T T T =
9 9
i 2 2 =
£ I T
k] k] vﬂ!
vim | aus [ s T v .ﬂuh.«_ :Ea_w
ava 2t
_INdNI I0HINCD
S 5n—e{—2n
L n an
Na >
SA—reeA |,
9 Mo ou GA
9M M M A
o o oH
¥ N IM—N
L %°9*G Fnvad
on
- en o
oA
o,
oM - I
|4 — ——
A=
¥ m*
¥ Jwvad
NMTAA

STIVNIWY3L 1NdlNo

3YIM ¥ _3SVHd £
dv.is 13 Tvavd

AO¥S - 061/6£1 - Ol
e JONVY e
208 ‘ML
(L90H) ZHO9 *AOYZ/6RI  (0ZOH) ZHOP'0Q “AOZZ/LE\

(£90H) ZH 09'00 *AOCE/SR! (960Y¥) ZH 09'08 °A90Z/031
_ ngvg.sbos: nvssgogo_\e:

n
A
®
M
°
N
L %'9°g IWvad
" — L an
s, Lz
in —| L cA
o=, Lz
(A —]
¥ °
hwz |Y M
o |ae—n]
N —aM
T
NTMTATD

STIVNIWY3L 1Ndino

RIIM ¥ 3SVHd &
Y1130 S3143s

i
AOve - ocesocl - Ot
* JONVY «

(9018) ZHO9 *AOYZ/03I
{1L04) THOR ‘AosE/QI
(920Y) ZHOQ “AoZZ/OI| _

_ £-1 NNGO ANVONGOES MIWHOSNYAL INSSHO _
NOILO3NNOD 39VLTI0A

J19VLI3INNOJ3Y JSVHd €

SHOLVHEINTD JH"30°3S

en
GA
CA



26/v Q34O
a A3y
(c102) 5912-629 'ON

("VNOILdO) JZgM0 =]
93 39YL0A

1zan{_

(IYNOI.LdO) oHd{

(3H nud) ¢
(BH ALd) 9
(ZH mid) ¢

0t jo 0} obed
SIOVLTIOA FT19ILOINNODIH-NON

TOMINGD SHL NI
Y2-1ZaL OL 1Z-126L 3T '3ULON

9vci-61¢ N/d
ATINO 3ON3H343d

thows 92-126L ()

X H
LHT e
9 xw & | woer
nd
x 1H
o __ =
o il Fhw
Ald
1 H
- e
8 X =
nid
UIRIOISNVUL
(@ nud) (i
A
(@H ALd) A q—Sh
(2H MLd) [
IM "
M

L %°9°'S 3nvid

(611d) ZH 09 ‘A0SY/0V2
(6104) ZH 0S5 ‘AOYY/0Z2

ATTGNISSY
SNOILIINNOD HIWAHOSNVYHL
a3

cdl
(8-xnv) 9-2aL

(L-xv) y-2aL

(9-xnv) z-zaL
(92-i2al) 1-2aL ook

(8) 9-1aL 2n
(L) r-i8L 2A
4

(9) 2-18L 2K
(S) I1-18L N

)
g

(£H nud) ®
n
(SH ALd) £

ZA
(£H MLd) 9
zh

Z@ =¥ >¥ D

LR '9'G IvVid

e
me

N

mn

(r114) 24 09 "ACO9/LYE
(ZO0U) ZH 09 'ACSY/LIZ

Agvg.g\ﬁa -805!00.>2C§
(6208) 24 09 *ACOY/OET (660¥) ZH 09109 °AORE/0ZZ

TIDUINGD JHL NI
1Z-1Z81 QL 12-1261 YSHT *3UON

avei-61¢ N/d
ATINO 3ONZA343y

oo o 1eal ¢

{(£H nid) WJ
(£H ALd) ¢>

(£H MLd) N:
n
I3

¥ 3Wvdd
el

(N)oT

w1
m,

7 (Y11Y) ZHO9 ‘A009/97E _

2 - | NNOO AYVANOD3S YIWHOASNVYL INIHAND

€ - | NNOJ A4VONCI3S
YINUOASNVYL LN3HJHND

J79VLI3NNOOTY-NON 3SVHd £

SHOLVHINTD JH'30°3S

WY

= -1 = BT
S [] = 3
9 9 9 =
= = = 3
L (4 L 2|
] ] k] Z
oA vima wis ] izaL
___amzews
INNT_ 0HINGOD
. N
9c-ledls
ind
o el
9-XOW ~6 T g chd
: ore IAd ’
VLT IDA 0OFZ - ¥ 8t __ ZAd En R
2Ad - Ind T aa
ZAd - IAd :
vy, T~ 1A % __ ind ,Ind - 18 - 1Ad
SNOLLOINGO VAEd 8- SNOLLIENNGO AN
-XNV - ond  —————
SUIHT ANVHISd g SUTHC ANVHIYd
ER0ENVAL
(-39YMIN-)
n an
an
in A
A
I 2
n
A
in

mn oA -
' ]
ZH 09 *A00BS!
(801¥) ZHOG *A0OLS/906!
(LO1¥) ZH 09 *A091T/0072 |

(1218) ZH 09 ‘A0OYZ
_ (0218) ZHOG °AQO6I

z- 1 NNOO  AYVONOOJ3S dIWHOSSNVAL INIHRIND

39VLI0A WNIA3W



Table of Contents

SECTION TITLE PAGE
1 INTRODUGCTION ...ttt iitieteereeeesasennesnasensennaenaans 1-1
[ T=Y o 1= - | OSSP 1-1
INStallation OVeIVIEW . .. ooviitiiitiitiieeeeeennerneeenecenassnaconaenns 1-1
ApplicationandInstallation .......... .. i it e 1-1

Safety Considerations .........ccoiiiiiniiiiiiiiiii ittt 1-1

2 SPECIFICATIONS ...ttt ittt ttreeeseeneeenaeensonneanaanns 2-1
3 MOUNTING THEGENERATOR SET ...ttt ieieieaanaaennns 3-1
1 7= 1= - [ PO 3-1

[1e To 1 (] PSR PN 3-1

1Y o 1W< 15T 3-1

ACCESS 10 St .. ittt i i i ittt ettt e e 3-1

4 MECHANICAL CONNECTIONS ...ttt ittt iieiieenannnenanns 4-1
(€ T=Y 1= - [P 4-1

Fuel System . .. i i ettt it et e 4-1

Exhaust System . .....cuuuiiiiiiiiiiiiiiiiiiiieettttitieteaeteeenennnns 4-3
Ventilation System ... ... it e, 4-4

(070 o] 14 Te JES37 53 (=11 13 4-5

5 ELECTRICAL CONNECTIONS ...ttt it iei it itnneeneananannns 5-1
General.............. e 5-1

Transfer SWItCh. . ..o it i i i e i e i it eteteeanenaaaaanann 5-1

AC WINNG . oottt tienreeeeeeteeeaeasnsnsnneeceeeeecesannnnns 5-1

DO WINNG «oittiiiiitit it ieieeeeeeonenesssosoaseessoeennnnnnnnnnnns 5-2

6 PRESTART PREPARATION ........cciiiiiiiiiiiiiiiiiieiiananecnaannnns 6-1
(€ T=T 1= o 1PN 6-1

AT =Y 8 1] = 1o 1PN 6-1

Exhaust System . ...ttt iiiitiiiiiteetttttrenntninaenns 6-1
Mechanical CheCK . .. .cviiiiiiiii i ittt iateeeeennasenananasnsanens 6-1
Electrical System ......cooiiiiiiiiiiiiiiiiiiiiiiiiiiii ittt 6-1

1100 Yo 7= 1 | LGP 6-2

LT ] o) o= 4 o o PP 6-2

FUBE . ot i ittt ittt ittt teeneeanenesaseeeaeanesnsncsnsacansananns 6-3

7 INITIALSTART AND CHECKS ... ..ottt it itteieneerananannennnns 7-1
(7= 1= - [ 7-1

Prestart Control CheCKS . ... vviitii ittt ieiteteetatenenncaceasananns 7-1

L] 7= g 14T 1P 7-1

ENgine GaUgeS ... .ccoviiiiiiiiiiiiiiiiiiittaitetnneeeannaaesnnnnns 7-2

AC CRECKS .ttt ittt ittt ittt ietieeeeeeeeesesesesnensesesnsossassnnnns 7-2

Exhaust System ........oiiiiiiiiiiiiiiiii ittt it ittt et 7-2

FUuel System . .. i ittt ittt ittt ittt 7-2
MechaniCal CheCKS . ..coviiiiiiiiiiiiiiiitieeieerneeenseaneennaanasanans 7-2

£33 (o] o] 11 1o 1 7-2
Break-in ProCedure . ....c.coovieiiiiiiiiieeeneeeaeecacosoeacnancenccnannns 7-2






Section 1. Introduction

GENERAL

This manual provides installation instructions for the DF
and KT Series generator sets. This includes the follow-
ing information:

® Mounting - Recommendations for fastening the
generator set to the base and space requirements
for normal operation and service.

® Mechanical Connections - Connection points for
fuel, exhaust, ventilation, and cooling.

® Electrical Connections - Location of electrical con-
nection points for the control, generator, and start-
ing system.

® Prestart - Checklist of items or procedures needed
to prepare generator set for operation.

® |nitial Startup - Test complete system for proper
installation, satisfactory performance, and safe
operation. Refer to Operator’s manual for trouble-
shooting information.

INSTALLATION OVERVIEW

The installation recommendations in this section apply
to typical generator set installations with standard
model generator sets. Whenever possible, these
recommendations also cover factory designed options
or modifications. However, because of the many varia-
bles in any installation, it is not possible to provide
specific recommendations for every situation. For engi-
neering data specific to the generator set, refer to the
specification and product data sheets. For generator
application information about generator set installation,
or any questions.not answered by this manual, contact
the distributor for assistance.

APPLICATION AND INSTALLATION

An electrical power system must be carefully
planned and correctly installed to provide proper opera-
tion. This involves two essential elements: application
and installation.

Application (as it applies to generator set installations)
refers to the design of the complete power system. The
generator set is only one component in an integrated
power system that usually includes power distribution
equipment, transfer switches, ventilation equipment,
mounting pads, and cooling, exhaust, and fuel systems.
Each component must be designed so the complete
system will function as intended. Application and design
is generally done by specifying engineers or other
trained specialists. They are responsible for the design
of the complete power system and for the selection of
the materials and products required.

Installation refers to the actual set-up and commission-
ing the power system. The installers set-up and connect
the various components of the system as specified in the
system design plan. The complexity of the system
requires qualified electricians, plumbers and sheet
metal workers to properly complete the various seg-
ments of the installation.

SAFETY CONSIDERATIONS

The generator set has been designed to provide safe
and efficient service. However, the overall safety and
reliability of the complete system is dependent on many
factors outside the control of the generator set manufac-
turer. To avoid possible safety hazards, make all
mechanical and electrical connections to the generator
set exactly as specified in this manual. All systems
external to the generator (fuel, exhaust, electrical, etc.)
must comply with all applicable codes. Make certain all
required inspections and tests have been completed
and all code requirements have been satisfied before
certifying the installation as complete and ready for
service.

AWARNING

INCORRECT INSTALLATION, SERVICE OR REPLACEMENT PARTS CAN
RESULT IN SEVERE PERSONAL INJURY OR DEATH, AND/OR EQUIPMENT
DAMAGE. SERVICE PERSONNEL MUST BE QUALIFIED TO PERFORM
ELECTRICAL AND MECHANICAL COMPONENT INSTALLATION.






Section 2. Specifications

TABLE 2-1. GENERATOR SET INSTALLATION SPECIFICATIONS

DFJA DFJB DFJC
SYSTEMS KTA31 KTA32 KTA33
Engine
Cummins Model KTA-38-G1 KTA-38-G2 KT-38-G3
Coolant Capacity 81.5 gal 85.3 gal 85.3 gal
Engine and Radiator 308 L 323 L 323 L
Oil Capacity 136 qts 136 gts 139 gts
129 L 129 L 131L
Fuel Pump
Inlet Thread Size 1-5/16-12 UNF 1-5/16-12 UNF 1-5/16-12 UNF
Outlet Thread Size 7/8-14 UNF 7/8-14 UNF 7/8-14 UNF
Maximum Lift 6 ft (1.8 m) 6 ft (1.8 m) 6 ft (1.8 m)
Exhaust
Outlet Size 6 in. flange* 6 in. flange* 6 in. flange*
Maximum Allowable 41in H0 41 in Ho0 41in Hp0
Exhaust Back Pressure (10.2 kPa) (10.2 kPa) (10.2 kPa)
Starting System
Voltage DC 24 24 24
Battery Requirements
Battery Four, 12V Four, 12V Four, 12V
Group 8D Group 8D Group 8D
Cold Cranking Amps 975 975 975

* - NPT outlet is optional.
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Section 3. Mounting the Generator Set

GENERAL

Most generator set installations must be designed so
the generator set will function properly under all antici-
pated operating conditions. Use these instructions as a
general guide only. Follow the instructions of the con-
sulting engineer when locating or installing any compo-
nents. The complete installation must comply with all
local and state building codes, fire ordinances and other
applicable regulations.

Requirements to be considered prior to installation
(refer to Figure 3-2):

® |evel mounting surface

® Adequate cooling air supply

Adequate fresh induction air

Discharge of cooling air

Discharge of exhaust gases

Fuel system installation

Electrical connections

Accessibility for operation and servicing
® Noise levels

® Vibration Isolation

LOCATION

Optimum generator set location is determined by
related systems such as ventilation, wiring, fuel, and
exhaust. The set should be located as near as possible
to the main power fuse box.

Provide a location away from extreme ambient tempera-
tures. Protect the generator set from adverse weather
conditions, and unauthorized personnel.

MOUNTING

The generator set has an integral subbase designed for
mounting on steel spring vibration isolators (Figure 3-1).
Provide a substantial and level base, such as a concrete
pad.

For proper spacing of vibration isolators and set mount-
ing dimensions, see the generator set outline drawing.
Boltthe vibration isolators to the base as recommended
by the manufacturer.

ACCESS TO SET

Plan for access to the generator set for servicing and
provide adequate lighting around the set. For easier
maintenance and service, such as changing oil, the
mounting base should extend atleast 6 inches (152 mm)
above the floor.

M-1328

FIGURE 3-1.

TYPICAL STEEL SPRING

VIBRATION ISOLATOR
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CONTROL
WIRING

EXHAUST PIPE
- " MUFFLERS

SWEEPING ELBOW

THIMBLE

mm

CONDENSATION
DRAIN PLUG

FLEXIBLE SECTION

VIBRATION
ISOLATOR

POWER
WIRING
—— AR
“ IN

CONCRETE
BASE

M-1808-3

IMPORTANT!
COOLING AIR INLET MUST BE AT
LEAST 1-1/2 TIMES LARGER THAN
RADIATOR DUCT OUTLET AREA
ON RADIATOR COOLED MODELS

FLOW OF COOLING AIR AND
HEATED AIR MAY BE CONTROLLED
BY AUTOMATICALLY OPERATED
LOUVERS.

FIGURE 3-2. TYPICAL INSTALLATION
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Section 4. Mechanical Connections

GENERAL

The generator set mechanical system installation
includes connecting the fuel, exhaust, ventilation and
cooling systems (see Figure 3-2). Before starting any
type of fuel installation, all pertinent state and local
codes must be complied with and the installation must
be inspected before the unit is put in service.

FUEL SYSTEM

ASTM No. 2 Diesel fuel is recommended. Check the
engine manual for fuel specifications to determine
acceptability.

In all fuel system installations, cleaniiness is of the
utmost importance. Make every effort to prevent
entrance of moisture, dirt or contaminants of any kind.
Clean all fuel system components before installing.

Use only compatible metal fuel lines to avoid electroly-
sis when fuel lines must be buried. Use approved flexi-
ble fuel hose at the engine fuel supply and return fittings
to isolate vibration. Refer to your generator set outline
drawing for sizes and locations.

Do not use galvanized fuel lines, fif-
ACAUTION tings or tanks. Sulfuric acid, formed
from the sulfur in the fuel and condensate in the tank,
attacks zinc (the galvanized coating), resulting in
debris that can clog fuel pumps and filters.

Do not use copper tubing for fuel lines. Fuel in copper
tubing polymerizes (thickens) during long periods of
standby. The result can be clogging of the fuel
injectors.

An electric solenoid shutoff valve in the supply line is
recommended for all installations and required for
indoor automatic or remote starting installations. Con-
nectthe solenoid wires to the battery run circuit to open
the valve during generator set operation.

Supply Tank

Locate the fuel tank as close as possible to the genera-
tor set and within the 6 foot (1.8 m) lift capacity of the fuel
pump if possible. The fuel tank must have sufficient
capacity to keep the generator set operating at full load
for the duration specified for the system.

L~

" INJECTOR
FUEL RETURN
LINE

All models require fuel return line
from injectors to tank.

VENTED
FILL CAP

FUEL
PUMP

/a4

FUEL TRANSFER
PUMP - ELECTRIC
MOTOR DRIVEN

LARGER

3 C

OVERFLOW

FLOAT TYPE SWITCH

CONNECT TO
AC QUTPUT

L

7
VENT LINE W

FILL
PIPE

SUPPLY
LINE

LINE

FUEL TANK

ES-1214-2

FIGURE 4-1.

4-1

TYPICAL FUEL SUPPLY INSTALLATION



Fuel leaks create fire hazards which
AWARNING can result in severe personal injury
or death. Always use approved flexible tubing between
engine and the fuel supply to avoid line failure and
leaks due to vibration. The fuel system must meet
applicable codes.

If the main fuel tank is installed below the lift capabilities
of the standard fuel transfer pump, a transfer tank
(referred to as a day tank) and auxiliary pump will also be
required. If an overhead main fuel tank is installed, a
transfer tank and float valve will be required to prevent
fuel head pressures from being placed on the fuel sys-
tem components. See Day Tank and Figure 4-1.

Day Tank (If Used)

Fuel day tanks are used when the standard engine fuel
pump does not have the capacity to draw the fuel from
the supply tank; or the supply tank is overhead and
presents problems of high fuel head pressure for the
fuel return.

Supply Tank Lower Than Engine: With this installation,
the day tank is installed near the generator set and
within the engine fuel pump lift capability, but below the
fuel injection system. Install an auxiliary fuel pump as
close as possible to the supply tank to pump fuel from
the supply tank to the day tank. A float switch in the day
tank controls operation of the auxiliary fuel pump.

The supply tank top must be below the day tank top to
prevent siphoning from the fuel supply tank to the day
tank.

Provide a return line from the engine injection system
return connection to the day tank (near the top). Provide
a day tank overflow line to the supply tank in case the
float switch fails to shut off the fuel transfer pump.

Spilled fuel presents the hazard of
LAWARN'NG fire which can result in severe per-
sonal injury or death. Provide an overflow line to the
supply tank from the day tank.

Supply Tank Higher Than Engine: Install the day tank
near the generator set, but below the fuel injection sys-
tem. Use fuel line at least as large as the fuel pump inlet.
The engine fuel return line must enter the day tank.

Include a shutoff solenoid in the fuel line between the
fuel supply tank and the day tank to stop fuel flow when
the generator set is off.



Engine Fuel Connections

Identification tags are attached to the fuel supply line

and fuel return line connections by the factory. Flexible
lines for connecting between the engine and the sta-
tionary fuel line are supplied as standard equipment.

EXHAUST SYSTEM

Pipe exhaust gases to the out-of-doors. Locate the
exhaust outlet away from building air inlets to avoid
exhaust gases re-entering the building. Exhaust instal-
lations are subject to various detrimental conditions
such as extreme heat, infrequent operation, and light
loads. Regularly inspect the exhaust system both visu-
ally and audibly to see that the entire system remains

fume tight and safe for operation.

*_—_] Inhalation of exhaust gases can
AWARNING result in severe personal injury or
death. Use extreme care during installation to provide
a tight exhaust system. Terminate exhaust pipe away
from enclosed areas, windows, doors, and vents.

Use an approved thimble, or a refractory insulation sys-
tem, where exhaust pipes pass through walls or parti-
tions (see Figure 4-2). Refer to the National Fire Protec-
tion Association (NFPA) Standard for Chimneys,
Fireplaces and Vents, No. 211, for suggested code
requirements. Build according to all applicable code
requirements in effect at the installation site.
Inhalation of exhaust gases can

AWARMNG, result in severe personal injury or

death. Do not use exhaust heat to warm a room, com-
partment or storage area.

Rain caps are available for the discharge end of vertical
exhaust pipes. The rain cap clamps onto the end of the
pipe and opens due to exhaust discharge force from the
generator set. When the generator set is stopped, the
rain cap automatically closes, protecting the exhaust
system from rain, snow, etc.

Use sections of flexible exhaust pipe between engine
and exhaust system. The entire weight of the exhaust
system must be supported so that no weight rests on the
engine exhaust outlets. Use non-combustible hangers
and brackets.

‘ 7 The turbochargers will fail if used to

ACAUTION support the exhaust system. Use flex-
ible connectors, and support the exhaust pipe and
mufflers properly.

4-3

RAIN CAP

HOLES IN END OF
INNER SLEEVE

7 9 INCH MINIMUM
(230 mm)

- 9 INCH MINIMUM
(230 mm)

(230 mm)

. (230 mm)
9 INCH MINY, &) -

9 INCH MIN
|

HOLES IN

END OF
WALL OR PARTITION ! INNER SLEEVE
Diameter of Thimble Myst Be 12 Inches (305 mm) -
Larger Than Diameter of Exhaust Pipe

EXS-1036-1

FIGURE 4-2. MOUNTING EXHAUST THIMBLE THROUGH ROOF
OR WALL



Avoid sharp bends by using sweeping, long radius
elbows. Pitch a horizontal run of exhaust pipe
DOWNWARD to allow any moisture condensation to
drain away from the engine. If an exhaust pipe must be
turned upward, install a condensation trap at the point
where the rise begins (see Figure 4-3).

Shield or insulate exhaust lines if there is a danger of
personal contact. Allow at least 12 inches (305 mm) of
clearance if the pipes pass close to a combustible wall
or partition.

. Exhaust pipes and mufflers get very
AWARNING hot. They can cause severe burns on

contact or a fire if installed too close to combustible
construction. Provide shields or insulation if contact
cannot be avoided or minimum clearances to combust-
ible construction cannot be maintained.

VENTILATION SYSTEM

Generator sets dissipate a lot of heat which must be
removed by ventilation. Properly sized and positioned
vents are required.

Vents and Ducts

Forindoor installations (see Figure 3-2), locate vents so
incoming air passes through the immediate area of the
installation before exhausting. Install the air outlet
higher than the air inlet to allow for convection air
movement.

Size the vents and ducts so they are large enough to
allow the required flow rate of air. The “free area” of
ducts must be as large as the radiator core. Refer to the
Product Data Sheets for the airflow requirements.

Wind will restrict free airflow if it blows directly into the
air outlet vent. Locate the outlet vent so the effects of
wind are minimized.

Dampers

Dampers can be used to block the flow of ventilating air
to keep the room warmer when the generator set is not
running. Dampers must be open when the setis running.

A thermostatically controlled damper to recirculate a
portion of the radiator discharge air can be used to keep
the room warmer when the generator set is running.

Radiator Set

Radiator set cooling air is drawn past the rear of the set
by a fan which blows air through the radiator. An air duct
adapter flange surrounds the radiator grill to allow
mounting of the air discharge duct.

Locate the air inlet to the rear of set and near the floor.
Make the air inlet vent opening 1.5 to 2 times larger than
the radiator opening.

IF EXHAUST LINE MUST BE PITCHED UPWARD.
CONSTRUCT A TRAP OF PIPE FITTINGS AT
POINT OF RISE

DRAIN CONDENSATION TRAP
PERIODICALLY

EXS-1048

FIGURE 4-3. EXHAUST CONDENSATION TRAP




Locate the air outlet directly in front of the radiator and
as close as possible. The effective opening area should
be at least as large as the radiator area. Length and
shape ofthe air outlet duct should offer minimum restric-
tion to airflow. Use a duct of canvas or sheet metal
between the radiator and the air outlet opening to pre-
vent recirculation of heated air. Provide for flexible.con-
nection at front of radiator made of canvas or rubber.
The outlet opening size must be increased proportion-
ate to any added restriction caused by ducting louvres.
The restriction must not result in a static pressure at the
radiator outlet greater than that specified in the genera-
tor set Data Sheet.

Heat Exchanger

Heat exchanger cooled sets do not use a conventional
radiator. Instead, a constantly changing water flow
cools the heat exchanger which in turn cools the engine
coolant. Sufficient air movement and fresh air must be
available to disperse heat radiated from the generator
set.

To provide sufficient airflow, ventilation fans are
required. Size the fans to remove all heat rejected to the
room by the generator set, exhaust pipes, and other heat
producing equipment. The generator set Data Sheet
indicates the heat dissipated to the room by the engine
and generator. Maintaining a temperature rise in the
room of 20°F to 30°F (11°C to 17°C) is usually
satisfactory.

The following sections briefly cover the installation
requirements for each system. Contact the distributor
for detailed technical information.

Mounted Radiator

The standard radiator cooling system uses a set-
mounted radiator with an engine-driven pusher type fan
to cool the generator set. Air is pulled from the generator
end of the set across the engine and is forced through
the radiator. An air duct adapter flange surrounds the
radiator grill to allow mounting of the air discharge duct.
Refer to the Ventilation section for location and sizing of
ducts and vents.

Remote Radiator (Optional)

Installation of a remote radiator requires careful design
by a consulting engineer. Figure 4-4 illustrates a typical
installation. Important considerations include the
following:

® Theradiator and fan mustbe sized so that the cool-
ant temperature does not exceed the radiator inlet
temperature specified in the generator set Data
Sheet.

® The coolant friction head external to the engine
(pipe, fitting and radiator friction) and the coolant
static head (height of the radiator top tank above the
center line of the engine crankshaft) must not
exceed the maximums specified in the generator set
Data Sheet. If the radiator has to be located such
that excessive friction or static head cannot be

COOLING SYSTEMS avoided, an auxiliary pump or hot well may be
A set-mounted radiator with engine-driven fan is stand- necessary.
ard on the generator set. Optional cooling systems
include remote radiator cooling and heat exchanger ACAUTION | Excessive static head

cooling.

(pressure) may cause coolant
gaskets and pump shaft seals to leak. Excessive
friction head (pressure loss) will result in insuffi-
cient cooling capacity.

ENGINE VENT ,/_ PRESSURE CAP
LINE OVERFLOW
\ 5 — OW TUBE
A -+ RADIATOR
~ VENT LINE
GENERATOR SET AUXILIARY
TANK
- — =|
~—— MAKE-UP
FROM ENGINE LINE
; 4— REMOTE
ﬁ ‘} RADIATOR
| - ] X
TO ENGINE cs-137%

FIGURE 4-4. REMOTE RADIATOR INSTALLATION
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® A deareation type radiator or a radiator and separ-
ate auxiliary tank for deareation is required. The
capacity of the radiator top tank or auxiliary tank
must be equal to at least 5% of the total coolant
volume, to allow for thermal expansion, plus the
“drawdown capacity” specified in the engine Data
Sheet.

The system must vent so that
ACAUTION | ¢ o/ant can be filled at not less
than the minimum fill rate specified in the engine
Data Sheet.

Mounted Heat Exchanger (Optional)

This cooling system uses a shell and tube type heat
exchanger instead of the standard radiator and fan (see
Figure 4-5). Engine jacket coolant circulates through
the shell side of the heat exchanger, while the cooling
water is pumped through the tubes. Engine coolantand
raw water are segregated.

This system can reduce set enclosure noise levels.
Proper operation depends on a constant supply of raw
water for heat removal. The engine coolant side of the
system can be protected from freezing; the raw water
side cannot be protected.

All heat exchanger cooled sets must be connected to a
pressurized supply of cold water. Use flexible water
tubing for raw water connections at the heat exchanger
to isolate vibration. On the cold water line, install a
solenoid valve to shut off the flow when the set is shut
down, and a rate flow valve to control engine tempera-
ture. This valve can be either manual or automatic.
Actual rate of flow will depend on inlet water tempera-
ture.

Never cool an engine directly with
ACAUTION raw water. Raw water can cause cor-
rosion and clogging of engine water jackets and does
not afford protection from freezing.

Adjust the flow rate to maintain raw water discharge
temperature between 165° F and 195° F (74° C to 91°
C) while operating the unit at full load.

Before filling the cooling system, check all hardware for
tightness. This includes hose clamps, capscrews, fit-
tings and connections. Use flexible coolant lines with
heat exchanger or remote mounted radiator.

Coolant Filter

Spin-on type corrosion filters (Figure 4-6) are standard
equipment. These precharged filters are compatible
with plain water and all ethylene glycol based perman-
ent antifreeze coolants. Refer to engine manufacturer’s
manual for instructions if a methoxy propanal base anti-
freeze is desired. Replace filter periodically as recom-
mended in the Maintenance section of the Operator’'s
manual.

EXPANSION TANK CAP
EXPANSION TANK
Y BYPASS FLOW
@ COOLANT
C — -— FROM
ENGINE
_.M— COOLANT
—_— TO
ENGINE
HEAT EXCHANGER SOLENOID
VALVE
), (OPENS WHEN
4 SET IS RUNNING)
DRAIN /
— =1 =] WATER
MANUAL OR AUTOMATIC /
WATER TEMPERATURE STRAINER
CONTROL VALVE C€S-1075-1

FIGURE 4-5. TYPICAL HEAT EXCHANGER

NOTE: OPEN (ON) COOLANT FILTER SHUTOFF VALVES
BEFORE OPERATING GENERATOR SET.

COOLANT FILTER

SHUTOFF VALVES
AR\
y A N\

EVAAN-
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COOLANT FILTERS CS-1356
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FIGURE 4-6. TYPICAL COOLANT FILTER




Coolant Heater

A coolant heater on each side of the block is used to
keep the engine coolant warm when the engine is shut
down. It heats and circulates the coolant within the
engine. This reduces startup time and lessens engine
wear caused by cold starts. It is electrically operated
and thermostatically controlled.

The coolant heater must not be oper-
AWARNING ated while the cooling system is
empty or when the engine is running or damage to the
heater will occur.

Figure 4-7 shows the heater line connections. Connect
the heater to a source of power that will be on during the
time the engine is notrunning. Be sure the voltage rating
is correct for the heater element rating.
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Section 5. Electrical Connections

GENERAL

The generator set electrical installation includes con-
necting the load, installing the control wiring, and con-
necting the batteries. The batteries should be con-
nected lastto avoid accidental starting of the unit during
installation. Always connect the negative (-) battery
cable last to reduce the risk of arcing.

Most local regulations require that wiring connections
be made by a licensed electrician and the installation be
inspected and approved before operation. All connec-
tions, wire sizes, etc., must conform to the requirements
of electrical codes in effect at the installation site.

Improper wiring presents the hazard
AWARNING of fire or electrical shock which can

result in severe personal injury or death, and equip-
ment damage. All electrical connections must be made
by qualified personnel and meet all applicable codes.

TRANSFER SWITCH

If the installation is for standby service, a transfer switch
may be used to switch the load from the normal power
source to the generator set (see Figure 5-1). Either a
manual or automatic transfer switch may be used. Fol-
low the installation instructions provided with the
transfer switch when connecting the load and control
wiring. The generator set distributor can supply transfer
switches matched to the generator rating.

AC WIRING
Generator Connections

These are 3 phase, “Y” (star) connected generators

having load terminals U, V, W and N for connection to
the load lines designated L1, L2, L3 and LO, respectively
(Figure 5-2). Phase rotation is U-V-W. The rated output
(kW), line-to-line/line-to-neutral voltages and
maximum allowable phase currents are specified on the
generator nameplate.

Use stranded load cables and flexible conduit for con-
nections to the generator to allow for relative movement
of the spring mounted set.

LINE LOAD GEN.

NOTE: SHOWN WITH LINE CONNECTED TO LOAD. -
SC-1101 -

FIGURE 5-1. TYPICAL LOAD TRANSFER SWITCH
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Load Terminals

FIGURE 5-2. GENERATOR WIRING




Load Balancing

When connecting loads to the generator set, balance
the loads so thatthe current flow from each line terminal
(L1, L2 and L3) is about the same. This is especially
important if both single and three phase loads are con-
nected. Any combination of single and three phase load-
ing can be used at the same time as long as each line
current is about the same (within 10 percent of median
value) and no line current exceeds the nameplate rating
of the generator. During testing, check the current flow
from each line terminal by observing the control panel
ammeter.

Grounding

Grounding involves making a conducting connection
between the metal parts of the generator set or one of its
electrical circuits and the earth. The design and installa-
tion of a grounding system is affected by many factors
such as use of multiple transformers, ground fault pro-
tection requirements, and physical location of the
generator. Follow the recommendations of the consult-
ing engineer when installing the grounding system.

Contact with electrically ‘‘hot”’
AWARNING equipment can result in severe per-
sonal injury or death. It is extremely important that
bonding and equipment grounding be properly done.
All metallic parts that could become energized under
abnormal conditions must be properly grounded.

Typical requirements for bonding and grounding are
given in the National Electrical Code, Article 250. All
connections, wire sizes, etc. must conform to the
requirements of the electrical codes in effect at the
installation site.

Control Heater (Optional)

A control heater provides a means of humidity and
temperature control for the control box interior. The
heater protects the components when the generator set
is subjected to varying ambient air conditions during
extended periods of non-use (see Figure 5-3). The
heater element is controlled by an adjustable
thermostat. '

DC WIRING

Remote Control Connections

Provisions are made inside the control box for addition
of optional remote starting and alarms. Connections are
made on the terminal block (TB1) located on the engine
monitor circuit board (A11). Connect one or more
remote switches across remote terminal and B+ termi-
nal (see Figure 5-4).

Ifthe distance between the setand remote station is less
than 1000 feet (305 m), use 18 gauge stranded copper
wire. If the distance is 1000 to 2000 feet (305 to 610 m),
use 16 gauge stranded copper wire. Always run control
circuit wiring in a conduit separate from the AC power
cables to avoid interference problems with the control.

Remote Monitor Connections

Connections can be made at terminal blocks TB1 and
TB2 on the engine control monitor (A11) for remote
monitoring of the set (Figure 5-4).

| Do Notinstall DC control wiring in the
ACAUTION | same conduit as AC power wiring.
AC currents can induce false signals in the DC wiring,
causing shutdowns or erratic control.

TO 120 VAC
SUPPLY

ELEMENT

FIGURE 5-3. CONTROL HEATER
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FIGURE 5-4. REMOTE CONTROL AND REMOTE CONTROL MONITOR CONNECTIONS

* - On 7-light controls these are the only terminals that appear on TB2.




Battery Connections

Starting the unit requires 24-volt battery current. Use
four 12-volt (see Specification section) batteries for
normal installation. Connect each starter motor to two
12 voltbatteries connected in series (negative (-) post of
first battery connected to positive (+) post of second
battery) (Figure 5-5). Keep the cross over cables in
place on the motor terminals. The crossover cables
allow the motors to draw from both sets of batteries to
equalize the cranking work if one set of batteries is
weaker than the other. A battery rack and battery cables
are included. Increase the cable size if batteries are
located remotely from the generator set.

Service the batteries as necessary. Infrequent use (asin
emergency standby service) can allow the batteries to
discharge to the point where they will not start the
generator set. If an automatic transfer switch is not used
oris installed without a built-in charge circuit, connecta
float charger to the batteries to avoid discharge prob-
lems.

Ignition of explosive battery gases
AWARNING can cause severe personal injury. Do
not smoke or allow any arc-producing devices around
the battery area. Do not disconnect battery cables
while the generator set is cranking or running.

BATTERY POSITIVE (+)

CONNECTION
STARTERS
CROSS OVER
CABLE
CROSS OVER
CABLE
STARTER
SOLENOIDS
GROUND

CONNECTION

BATTERY NEGATIVE (-)
CONNECTION

USE TWO (2) 12-VOLT BATTERIES FOR EACH STARTER

ES-1680-1

FIGURE 5-5. BATTERY CONNECTIONS




Section 6. Prestart Preparation

GENERAL

Before attempting the initial starting of the generator set,
be sureitis serviced and ready for operation (see Figure
6-1). Perform the following:

® Check ventilation and exhaust systems

® Check all mechanical connections

® Fill the coolant, lubrication and fuel systems
® Prime the lubrication and fuel systems

® Check the fuel system for leaks

® Check the lubrication system for leaks

VENTILATION

Verify all air vents and ducts are open and free of any
obstructions. Verify dampers, if used, operate properly.

EXHAUST SYSTEM

Check the exhaust system for proper installation. Verify
there is at least 12 inches (305 mm) clearance between
exhaust pipes and any combustible materials, and all
connections are tight.

MECHANICAL CHECK

Check the generator set for loose or damaged compo-
nents and repair or replace as required.

ELECTRICAL SYSTEM

Verify all electrical connections are secure and all wir-
ing is complete. Replace and secure any access panels
that may have been removed during installation.

Load Connections

Check that load cables from generator set are properly
connected to either a transfer switch or circuit breaker
panel.

Battery Connections
Use four 12-volt batteries for a normal installation. Con-

- nectthe negative (-) battery cable last to reduce the risk

of arcing.

Service the batteries as necessary. If an automatic
transfer switch is not used or is installed without a built-
in charge circuit, connect a separate float charger to the
battery.

® FILL COOLANT SYSTEM
© FILL AND PRIME LUBRICATION SYSTEM
® FILL AND PRIME FUEL SYSTEM

CHECK THAT ALL ASPECTS
OF INSTALLATION ARE
READY FOR OPERATION

M-1808-3

FIGURE 6-1. TYPICAL INSTALLATION



COOLANT

Engine coolantis drained prior to shipment. Before start-
ing, fill the cooling system with the recommended cool-
ant. See Operator’'s manual Maintenance section for
more information.

LUBRICATION

Engine oil is drained prior to shipment. Before starting,
fill and prime the lubrication system as follows:

1. Remove oil inlet line from each of the 2 or 4 turbo-
charger housings (Figure 6-2), fill bearing housing
with clean engine lubricating oil; replace line and
secure.

2. Fill crankcase to “L” (low) mark on dipstick (see
Figure 6-3) and refer to Maintenance section in
Operator’s manual for oil recommendations.

3. Remove plug from head of oil filter housing. Con-
nect a hand or motor driven priming pump,
equipped with pressure gauge, from a source of
clean lubricating oil to the plug boss in the filter
housing. .

4. Prime until a 30 psi (207 kPa) pressure is obtained.

5. Disconnect wire from fuel solenoid valve (see Fig-
ure 6-4).

6. On the engine control panel, depress the RUN
switch to crank the engine, while maintaining an oil
priming pressure of 15 psi (103 kPa) for 15 seconds,
at filter head priming port.

7. Stop engine cranking, remove external priming
equipment, reinstall plug in filter housing and torque
to 15 to 20 ft Ib (20 to 27 Nem).

8. Reconnect wire to fuel solenoid valve.

9. Complete oil fill to “H” (high) mark on dipstick.
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FIGURE 6-2. PRIMING TURBOCHARGER
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FUEL

Fill the fuel tanks with the recommended fuel. Engine
fuel may not be primed at the fuel filters after shipment.
To verify and reprime the fuel system perform the follow-
ing procedure:

1. Remove each fuel filter and fill with clean fuel (see
Figure 6-5).

ACAUTION Due to the precise tolerances of

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

2. Put a light coat of fuel on the sealing gasket.

3. Install and tighten by hand until the gasket just
touches the filter head.

4. Tighten the filter an additional one-half to three-
fourths turn.

FUEL SOLENOID

(4
-
~

o —

\—‘ FS-1692

FIGURE 6-4. FUEL SOLENOID VALVE LOCATION
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Section 7. Initial Start and Checks

GENERAL

Before putting the generator set under load conditions,
verify that the generator set will perform correctly by
checking the following areas.

Mechanical systems

With the generator set stopped, check for loose belts
and fittings, leaking gaskets and hoses, or any sign of
mechanical damage. If any problems are found, have
them corrected immediately.

DC Electrical System

With the generator set off, check the terminals on the
batteries for clean and tight connections. Loose or cor-
roded connections create resistance that can hinder
starting. Clean and reconnectthe battery cables if loose.
Always connect the negative (-) battery cables last.

Ignition of explosive battery gases
AWARNING can cause severe personal injury. Do
not smoke while servicing batieries.

PRESTART CONTROL CHECKS

Perform the following control checks (see Figure 7-1):

® Confirm that Field Circuit Breaker is at Reset
position.

® Place the Lamp Test/Reset/Panel Lamp switch at
LAMP TEST. All indicator lamps will illuminate. Place
the switch at PANEL LAMP.

STARTING

Place the Run/Stop/Remote switch at RUN. The starter
should crank the engine, and the engine should start
within a few seconds. If, after a few seconds of cranking,
the engine fails to start, or if it starts, runs, and then stops,
and a faultlamp lights, refer to Troubleshooting Section
in the Operator’s manual.
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ENGINE GAUGES

Check the following while the generator setis operating
(see Figure 7-1):

Oil Pressure Gauge

The oil pressure gauge should be in therange of 40to 70
psi (275 to 483 kPa) when the engine is at operating
temperature.

Water Temperature Gauge

The water temperature should be in the range of 165° to
220°F (74° to 104°C) depending on the load and
ambient temperature.

Battery Gauge (DC Voltmeter)

This is a voltage reference gauge, indicating condition
of the batteries and also of battery charging circuit.
Gauge should read approximately 24 to 28 volts while
set is running. If reading is high or low, check batteries
and the battery charger circuit.

AC CHECKS

Frequency Checks

The generator frequency is a result of engine speed,
which is automatically controlled. The generator fre-
quency meter should be stable and the reading should
be the same as the nameplate rating (50 or 60 Hz). See
Figure 7-1.

AC Ampere Check

Turn the phase selector switch to each phase selection
shown on the amperes scale. At no-load, the current
reading should be zero. With a load applied, all three
phases should be approximately the same, and no line
current should exceed the set nameplate rating.

Shut down the set immediately if the
AWARNING AC output ammeter indicates current
when all loads are supposed to be disconnected.
Determine the cause and make necessary repairs or
reconnections before placing the set in service.

AC Voltage Check

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 voltmeter (using the upper or
lower voltage scale as indicated by the scale indicator
light). At full-load, the line-to-line voltage should be the
same as the set nameplate rating. Adjust the Voltage
Adjust rheostat on the control panel as necessary to set
voltage.

7-2

On generator sets without AC meters, use a remote
voltmeter to verify generator set voltages.

EXHAUST SYSTEM

With the generator set operating, inspect the entire
exhaust system including exhaust manifolds, mufflers,
turbochargers and exhaust pipes. Visually and audibly
check for leaks at all connections, welds, gaskets, and
joints. Make sure exhaust pipes are not heating sur-
rounding areas excessively. If any leaks are detected,
have them corrected immediately.

Inhalation of exhaust gases can
AWARNING result in severe personal injury or
death. Inspect exhaust system audibly and visually for
leaks daily. Shut the generator set down and have any
leaks repaired immediately.

FUEL SYSTEM

With the generator set operating, inspect the fuel supply
lines, filters, and fitting for leaks. Check any flexible
sections for cuts, cracks and abrasions and make sure
they are not rubbing against anything that could cause
breakage.

Leaking fuel will create a fire hazard
AWARNING that can result in severe personal
injury or death ifignited. If any leaks are detected, shut
the generator set down and have any leaks repaired
immediately.

MECHANICAL CHECKS

With the set running, listen for any unusual noises that
may indicate mechanical problems and check the oil
pressure frequently. Investigate anything that indicates
possible mechanical problems.

STOPPING

Stop the generator set by moving the Run/Stop/Re-
mote switch to STOP. Refer to Operation Section of the
Operator’'s manual to properly reset the controls for
Manual, Remote, or Automatic starting.

BREAK-IN PROCEDURE

Make a special entry in unit log book to drain and
replace the crankcase oil after the first 50 hours of
operation on new generator sets. Use Running Time
Meter (see Figure 7-1.) Refer to the Maintenance sec-
tion of Operator's manual for maintenance schedule.



&

Onon

1400 73rd Avenue N.E.
Minneapolis, MN 55432
Phone 612-574-5000
Telex 275477

Fax 574-5298

Onan Corporation Printed in U.S.A.



