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Safety Precautions

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

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

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

This symbol is used through-
out this manual to warn of

possible serious personal injury or death.
This symbol refers to possible
equipment damage.

General

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

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

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

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

® If adjustment must be made while the unit is running,
use extreme caution around hot manifolds, moving
parts, etc.

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

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

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

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

Fuel System

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

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

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

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

Guard Against Electric Shock

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

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

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

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

Exhaust Gases Are Toxic

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

e Be sure the unit is well ventilated.

Keep the Unit and Surrounding Area Clean

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

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

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

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

FUEL, ENGINE OIL, AND FUMES ARE
FLAMMABLE AND TOXIC

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

® Used engine oil, and benzene and lead, found in
some gasoline, have been identified by government
agencies as causing cancer or reproductive toxicity.
When checking, draining or adding fuel or oil, do not

ingest, breathe the fumes, or contact gasoline or -

used oil.

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

® 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.

e 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.

® Vessel bilge must have an operating power
exhaust.

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

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

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

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

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

MOVING PARTS CAN CAUSE SEVERE
PERSONAL INJURY OR DEATH

® 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.

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

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

BATTERY GAS IS EXPLOSIVE

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

e Always disconnect battery negative (—) lead first
and reconnect 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
10f2



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

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

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

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

e Use insulated tools. Do not tamper with interlocks.

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

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

If the cabinet must be opened for any reason:

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

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

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

MEDIUM VOLTAGE GENERATOR SETS
(601V TO 15kV)

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

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

e Careiully 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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960-1016 (12-1-78)
SUPPLEMENTARY INSTRUCTIONS

This supplemental information applies to the following Generator sets. Manual Number, Model Sgries,
and applicable Specification Letter are listed below. A Barber-Coiman DYNA 1 governor will be
standard equipment, beginning with Specification Letters listed below. The Woodward PSG governor,
previously standard, will be offered as an option.

Manual No. Series Spec Letter
960-0126 DFV K
960-0127 DFW G
960-0129 DFY D
INSTRUCTIONS

These instructions detail adjustmeht procedures for the Barber-Colman DYNA 1 governor. The

adjustment procedures for the Woodward PSG governor, in the subject manuals, are valid when that
option is chosen.

Substitute the following on pages 24-25.

GOVERNOR ADJUSTMENTS—ENGINE SPEED

A Barber-Colman electric governor is standard equipment. (The Woodward PSG governor is
optional.) Governors are set at the Onan testing facility and should not require further adjustment for
normal standby service. Since improper speed control may have several causes, an authorized Onan

service representative should be called for repair. If it has been determined that the Barber-Colman
governor requires adjustiment, proceed as follows.

m Potentiometers are delicate and may be damaged from turning too hard. Turn slowly and lightly; stop if
resistance is met.

1. Remove four screws and cover from governor controller.
2. Disconnect wire from TB11-22. This disconnects the starter solenoid.

3. Place Run-Stop-Remote switch to RUN position. Governor should stay at the minimum fuel
position. If this position is not obtained, consult with Onan service representative.
4. Return Run-Stop-Remote switch to STOP. Reconnect wire at TB11-22.

5. Position speed control rheostat on generator control panel to mid-range of travel (out 5 turns from
low r/min).

Adjust speed reference potentiometer in governor controller counterclockwise four turns, if
available.



7. Start engine. Be prepared at this point, to assume manual control of engine in the event that
adjustments are incorrect. If engine does not attain correct r/min it may be necessary to adjust the
speed reference potentiometer; clockwise to increase speed, counterclockwise to decrease.

8. Adjust Gain potentiometer slightly clockwise then counterclockwise as necessary until engineis
stable and responsive to governor control.

9. Load and unload engine several times to ensure correct gain adjustment.
10. Shut down engine. Restart engine to make sure that unit does not overspeed.
11. Shut down engine. Replace governor control box cover. Engine is now ready for service.

Any subsequent speed adjustment can be made at the control panel potentiometer.

When using generator frequency meter to determine engine speed, multiply frequency by 30 to
calculate engine speed.

Example: 30 x 61 Hz = 1830 rpm.

Adjust engine speed to 1800 rpm for 60 Hertz and 1500 rpm for 50 Hertz sets.

ACTUATOR

BARBER COLMAN GOVERNOR

TPl & TP2
DROOP
ADJUST.
GAIN CONTROL BOX
ADJUST ——] | (COVER REMOVED)

4
™~ SPEED
ADJUST.

GOVERNOR CONTROL BOX



*SUPPLEMENT 960-1018A

12-80

The following information pertains to changes made to the oil specifications for Onan generator sets
utilizing Cummins Engines. Reference Product Support Bulletin 332 and Cummins Engine Manual for
additional information. Listed below are the new specifications and Operator’s Manuals affected by
the change.

AMBIENT TEMPERATURE** SAE VISCOSITY GRADE
-13°F (-25°C) and below See engine manual
-13°F to 95°F (-25°C to 35°C) 10W-30
14°F (-10°C) and above 15W-40
32°F (0°) and above 20W-40

** SAE - 5W mineral oils should not be used.

Operator’s Manual Publication No.
DFE 956-0120
DFM 960-0120
DFN 960-0121
DFP 960-0122
DFS 960-0123
DFV 960-0126
DFW 960-0127
DFX 960-0317
DFY 960-0129

*NOTE: Supplement 960-1018 dated 10-80 referenced wrong Product Support Bulletin. -
Discard Supplements dated 10-80.
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| WARNING I

TO AVOID POSSIBLE PERSONAL INJURY OR
EQUIPMENT DAMAGE, AQUALIFIED ELECTRI-
CIAN OR AN AUTHORIZED SERVICE
REPRESENTATIVE MUST PERFORM IN-
STALLATION AND ALL SERVICE.



INTRODUCTION

FOREWORD

This manual! is applicable to the DFW Series electric
generating set, consisting of an ONAN UV 450 kW
generator, driven by a Cummins VT1710-G Diesel
engine.

The manual should be used in conjunction with the
Cummins engine manual, for specific engine infor-
mation.

MODEL IDENTIFICATION

Identify your model by referring to the MODEL and
SPECIFICATION NO. as shown on the Onan
nameplate. Electrical characteristics are shown on
the lower portion of the nameplate.

When contacting a dealer or the factory regarding the
set, always mention the complete Model, Spec No.
and Serial No. as given on the Onan nameplate. This
nameplate information is necessary to properly iden-
tify your unit among the many manufactured. Referto
the engine nameplate when requesting information
from its manutacturer. The Onan nameplate is
located on the right side of the generator; the
Cummins nameplate is on the right hand side of the
block.

Left side and right side are considered when viewed from the
engine or front end of the generating set.

EXHAUST GAS IS DEADLY!

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

are the following:

® [Inability to Think Coherently

® Vomiting _ :
® Muscular Twitching
® Throbbing in Temples

® Dizziness
® Headache
o Weakness and Sleepiness

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

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



SPECIFICATIONS
450 kW

ENGINE DETAILS

ENngine ManuUfaCturer ... ..ot i it it ittt ettt e e et Cummins
g o 1] =] [T VT-1710-G
N [T T Y=Y o B @Y 1 F g T T=T = P V12
Displacement................ PPN 1710-in3 (27.36 litres)
BHP @ 1800 r/min. (standby pOWer) . ..o oiii i i i e e et 685 (511 kW)
1070]5 T o] Yo7 To] T = ¥- 1 {1'o TN 14.7:1
|5 ¢ 5.5-inch (139.7 mm)
R (o] =Y 6.0-inch (152.4 mm)
U= ASTM No. 2 Diesel
Battery VoIage . . .o oottt e e et e 24
Battery Group (Two 12 Volt, 225 A/hr [810 KC]) -+ v v vvvvvnrenrnnnnnn. e ....... 8D
Starting Method .. oo i i ettt s st e e e e Solenoid Shift
Governor Regulation. . ...ttt it it iiiiere et . Adjustable Isoch. to 5%
Battery Charging CUIment ... ...ttt i ettt tetteeeteneeeaeeerennunnnnnns 35-Amperes
GENERATOR DETAILS
15/ 1= 60 Hz
Rating (Watts) 50 Hz
60 Hertz Continuous Standby ...t i i i it e it i e inenennn 450,000 (562 kVA)
50 Hertz Continuous Standby ....cooiiiiii it i ittt et a e eeneennns 385,000 (481 kVA)
AC Voltage Regulation............ e e e 2%
10 o T=T o w40 ¢ o T o T SO PN 1800
LST0 I o 1T o A /4 1 11 [ T 1500
L@ 10 { o 10 = -1 47 T 1 O A 0.8 PF
AC FrequencCy Regulation ... ..o.uii it iiiiiiiiiiiietieete ettt etetnnennnenaaeeeeaseeeeenennns 0-3 Hz Max.
CAPACITIES AND REQUIREMENTS
Cooling System (Engine and Radiator) ...........cciiiiiiiiiiiiiiiiiiiiiiiannns 42.5 gallons (160.8 litres)
Engine Oil Capacity (Filter, Lines, Crankcase)...........oviiiiniriiinnennnnnnnnn. 27 gallons (102.1 litres)
Exhaust Connections (inches pipethread) ...ttt iiiiieaaen Two 5-inch (male)
Fuel Connections
0T =Y AR AP 7/8 inch 14 UNF
Injection OUtlet. . ... i i it ettt e e, 3/4 inch 16 UNF
AIR REQUIREMENTS (1800 r/min)
Engine CombuUStiON. . ...ttt i i e e e e e 1,520 CFM (43 m3/min)
Radiator Cooled Engine. .......oiiniiiniiiiii ittt aiiaeiieiiaee e, 29,000 CFM (821 m®/min)
Total for Radiator Cooled Model ...ttt ittt 33,520 CFM (949 m3/min)
Generator Cooling Air (1800 I/MIiN) ..t i i ettt ittt ieeieieeeeereerennnnnns 3,000 CFM (85 m¥/min)
Fuel Consumption at Rated Load
10N o =Y o v 35.2 gallons/hr (133.2 lit)
ST 0 N o 1= o v 31.0 gallons/hr (117.3 lit)
GENERAL
11T 3 | L 88.81 (2.22 m)
L e O PR, . 68.56 (1.71 m)
=T g o | o AP 135.62 (3.39 m)
Approximate Weight (Mass) .. ...oviiiiiiiii it ittt i ienaeeeteneeeanaaaeeannnnnens 11,675 (5,296 kg)

The customary unit of Brake Horsepower (BHP) becomes kilowatts (kW) when converted to S| metric units. This kW rating
should not be confused with the kW rating of the generator which will always be lower due to losses inherent with any electrical
induction device. .



385 kW @ 50 Hz (481 kVA)

TABLE 1.
UV GENERATOR VOLTAGECURRENT OPTIONS
450 kW @ 60 Hz (562 kVA) :

SERIES PARALLEL
VOLTAGE CODE HZ AMPERES DELTA WYE WYE
120/208 4 60 1561 x

120/240 5D 60 1353 X
240/416 7X 60 781 X
240/480 6D 60 677 X
277/480 4X 60 677 X
347/600 ox 60 541 x
110/190 519 50 1462 X
115/200 519 50 1389 X
120/208 521 50 1336 X
127/220 521 50 1263 X
220/380 520 50 731 x
230/400 520 50 695 X
240/416 522 50 668 X

| 254/440 522 50 631 x

NOTE: Single phase 0.8 PF current available is 2/3 that of value given.
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DESCRIPTION

GENERAL

An Onan DFW series electric generating set is a
complete unit consisting of an engine driven AC
generator, with standard and optional controls and
accessories as ordered.

ENGINE

The engine on the DFW is a Cummins VT1710G, as
described in the engine manual. Basic measurements
and requirements will be found under
SPECIFICATIONS. For operation, maintenance and
service information, consult the Cummins manual.

AC GENERATOR

The generator is an ONAN Type UV, 4 lead, 4-pole
revolving field, brushless unit. The main rotor is
attached directly to the engine flywheel, therefore
engine speed determines generator output frequen-
cy. The 60 Hz set operates at 1800 r/min, the 50 Hz at
1500 r/min. Excitation is achieved as follows—

Residual alternating current from the stator winding
is applied to the voltage regulator, where it is
compared with a reference voltage, rectified and
returned to the field winding of the exciter. Current
then induced in the exciter rotor is rectified and fed
into the generator rotor. This induces a current in
generator stator which is applied to the load.

CONTROL PANEL

The following is a brief description of each of the
standard controls and instruments located on the
face of the panel. See Figure 1.

DC Panel

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

Water Temperature Gauge: Indicates temperature of
circulating coolant in engine. (Wired to a sensor unit
located on the engine.)

Battery Charge Rate DC Ammeter: Indicates battery
charging current.

Run-Stop/Reset-Remote Switch: Starts and stops the
unit locally or from a remote location. Resets engine
monitor relay in Stop/Reset position.

Warning Lights: (6) Low Engine Temperature. Wired
into a switch on engine block which operates at a
nominal temperature of 75°F (24°C). The remaining
five give indication of engine malfunction shutdown
due to:

Overcrank

Overspeed

Low Oil Pressure

High Engine Temperature
Generator Overvoltage

®aoom

Reset Switch: Manual reset for engine monitor after
shutdown.

AC Panel

AC Voltmeter: Indicates AC generator outputvoltage.

Voltage Regulator: Rheostat, provides approximately
plus or minus 5% adjustment of the rated output
voltage.

Exciter Circuit Breaker: Provides generator exciter
and regulator protection from overheating, in the
event of certain failure modes of the generator,
exciter and voltage regulator.

Running Time Meter: Registers the total number of
hours, to 1/10th, that the unit has run. Use it to keep a
record for periodic servicing. Time is accumulative,
meter cannot be reset.

Voltmeter-Ammeter Phase Selector Switch: Selects
phases of generator output to be measured by the AC
voltmeter and ammeter.

AC Ammeter: indicates AC generator output current.
Frequency Meter: Indicates the frequency of the

generator output in hertz. It can be used to check
engine speed. (Each hertz equals 30 r/min.)



CONTROL PANEL INTERIOR

Voltage Regulator: Solid state unit controls AC output
from generator at predetermined level regardless of
load. Regulation plus or minus 2% from no load to full
load, 0.8 P.F.

Engine Monitor: Printed circuit plug-in modules
provide the following functions:

1. A 75-second cranking period.

2. Approximately a 12.5-second time delay for oil
pressure buildup.

An external alarm contact to light a fault lamp and
shut down the set for alarm conditions such as:

a. Overcrank (failed to start after cranking 75
seconds).

Overspeed (engine speed reaches 2100 rpm).
See Figure 2.

. Low oil pressure 14 psi (96.53 kPa).
. High engine temperature 205°F (96°C).
. Generator overvoltage.

Battery condition indicator.

Upper light green
Lower light green

3.

b.

-~ o Q0

Alternator 22-28 VDC
Battery 22-28 VDC

Alternator over 28 VDC
Battery 22-28 VDC
Alternator 22-28 VDC
Battery below 22 VDC
Alternator above 28 VDC
Battery below 22 VDC

Upper light red
Lower light green

Upper light green
Lower light red

Upper light red
Lower light red

X, .
IND

U
Dis

High Engine Temperature Cutoff will shut

down engine in an overheat condition only it

coolant level is sufficiently high to physically contact shutdown
switch. Loss of coolant will allow engine to overheat without
protection of shutdown device, thereby causing severe damage to
the engine. It is therefore imperative that adequate engine coolant
levels be maintained, to ensure operational integrity of cooling
system and engine coolant overheat shutdown protection.

Cranking Module: Limits engine cranking time to 75
seconds. The cranking time (set at factory) can be
continuous or setto allow a 15-second cranktimeand -
a 10-second rest time forthee ON and two OFF cycles
in 65 seconds. If engine fails to start, after 75-seconds
the engine monitor lights the overcrank lamp and
opens the crank circuit.

Pre-Alarm: Gives advance warning for low oil
pressure or high engine temperature. Requires two
sensors, each for engine temperature and oil
pressure.

4
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ROTATING RECTIFIERS
MOUNTED ON HEAT-SINK
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FULL WAVE BRIDGE
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FIGURE 2. OVERSPEED SWITCH



ENGINE SENSORS

Resistance units and switches in the engine
temperature and oil pressure monitoring and shut-
down systems are sealed units and are not repairable.
The oil pressure sensor and shutdown switch are

" located on the right hand side of the block above the

starter. The engine temperature sensor and switch
are on the top of the engine at the rear where the
cooling water exits the engine.
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STARTER
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FIGURE 3. OIL PRESSURE MONITORS
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INSTALLATION

GENERAL

Installations must be considered individually. Use
these instructions as a general guide. Meet
regulations of local building codes, fire ordinances,
etc., which may affect installation details.

Installation points to consider include:

Level mounting surface.

Adequate cooling air.

Adequate fresh induction air.

Discharge of cooling and ventilation air.
Discharge of exhaust gases.

Electrical connections.

Fuel connections.

Water connections.

Accessibility for operation and servicing.
Vibration isolation.

. Noise levels.

SO0 NOIOAWN A
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LOCATION

Provide a location that is protected from the weather
and is dry, clean, dust free and well ventilated. If
practical, install inside a heated building for protec-
tion from extremes in weather conditions.

MOUNTING

Generating sets are mounted on a rigid skid base
which provides proper support. Install vibration
isolators between skid base and foundation. For
convenience in draining crankcase oil and general
servicing, mount set on raised pedestals (at least 6
inches high [155 mm]).

The generator support must be aligned to the
skid base to prevent premature generator

bearing failure, vibration and possible drive disc failure. Failure to
do so could void the warranty. Align generator support to skid base
according to the following instructions.

1. Set unit on its mounting foundation, using vibra-
tion isolators between skid base and foundation
(Figure 8). Secure skid base to the isolators and
the isolators to mounting foundation. Remove the
two mounting bolts; use them as jack screws by
moving them to adjacent threaded holes, then
raise the generator and remove shims from
between generator and support and skid base.
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GENERATOR
MOUNTING

SKID BASE -
VIBRATION

ISOLATORS

MOUNTING
FOUNDATION

FIGURE 5

2. Adjust tension from the jackscrews and allow
generator to hang free. Using a feeler gauge,
measure clearance from the top surface of the
skid base to each generator support mounting
surface (Figure 6). To this measured clearance,
add 0.010 inches (0.025 mm) to each side of the
skid base—this total clearance will determine the
amount of shims required.

The clearance may be different for each side of skid base. If
there is a great difference, loosen generator support and
realign.

MEASURE®* THIS CLEAR-
ANCE ON BOTH SIDES
AND ADD 0,010 IN.

"
T

. -~ (0.254 mm) TO EACH

71 j T
SKID BASE

VIBRATION ISOLATORS

*The measurement should be taken in line with bolt hole.

FIGURE 6



i3. After determining the proper clearance for each
side of the skid base, turn jackscrews in the
threaded holes to allow a clearance for placing
the shims between skid base and generator
support (Figure 7). Lower generator (using
jackscrews) and allow to rest on shims. Recheck
the total generator clearance, base to support; it
must equal the base to support clearance plug the
0.010-inches (0.254 mm).

i
!

GENERATOR
SUPPORT

MOUNTING BOLT
(Use as jack screw)

O |

FIGURE 7

4. Remove the jackscrews and reinstall as mounting
bolts through generator support, shims and skid
base. Secure and lock the mounting bolts in place
(Figure 8).

GENERATOR
SUPPORT

;_L SHIMS AS REQUIRED
FOR TOTAL CLEARANCE
o ?

O . |>$KID BASE

FIGURE 8

VENTILATION

Generator sets create considerable heat which must
be removed by proper ventilation. Outdoor in-
stallations rely on natural air circulation but indoor
installations need properly sized and positioned vents
for the required air flow. See SPECIFICATIONS for
the air required to operate with rated load under
normal conditions at 1800 r/min.

1"

Radiator set cooling air travels from the rear of the set
and is removed by a pusher fan which blows out
through the radiator. Locate the air inlet to the rear of

- the set. Make the inlet opening at least 1'z-times

larger than the radiator.

Locate the cooling air outlet directly in front of the
radiator and as close as possible. The opening size
should be at least as large as the radiator area. Length
and shape of the air outletduct should offer minimum
restriction to air flow. Use a duct of canvas or sheet
metal between the radiator and the air outlet opening.
The duct prevents recirculation of heated air.

Provide a means of restricting the air flow in cold
weather to keep the room or compartment
temperature at a normal point.

For operation outside a building, a shelter housing
with electrically operated louvres is available as an
option. Transformers connected across the generator
output supply current to the motors.

When the generator is operating, current in the
transformers actuate the motors and open the
louvres. The louvres are held open for the duration of
the set operation, then are closed by return springs
when the set is shut down.

City water cooled sets do not use the conventional
radiator. A constantly changing water flow cools the
engine. Ventilation is seldom a problem, but sufficient
air movement and fresh air must be available to
properly cool the generator, disperse heat.convected
off the engine and support combustion in the engine.

For small compartments, a ductof equal orlargerarea
than generator outlet is recommended to remove the
heated air from the generator air outlet to the outside
atmosphere. Limit bends and use radius type elbows
where needed. A larger, well ventilated compartment
or room does not require a hot air duct.

Installations made in a small room may require
installation of an auxiliary fan (connected to operate
only when the unit is running) of sufficient size to
assure proper air circulation and evacuation of fumes.



COOLING SYSTEM

Standard Radiator Cooling, uses a set mounted
radiator and engine driven pusher type fan to cool
engine water jacket. Air travels from the generator
end of the set, across the engine and out through the
radiator. An integral discharge duct adapter flange
surrounds the radiator grille.

Heat Exchanger Cooling (optional), uses a shell and
tube type heat exchanger instead of the standard
radiator and fan. Engine jacket coolant circulates
through the shell side of the heat exchanger, while
raw cooling water is pumped through the tubes.
Engine coolant and raw water do not mix. This type of
cooling separation is necessary when the raw water
contains scale forming lime and other impurities.

This system reduces set enclosure airflow and noise
levels. Proper operation depends upon a constant
supply of raw water for heat removal. The engine
coolant side of the system may be protected from
freezing the raw water side cannot.

EXPANSION
TANK

=
& FROM

INE
<— HEAT EXCHANGER ENG

TO ENGINE

SOLENOID
VALVE
(OPENS WHEN
SET IS RUNNING)

h=1

STRAINER

DRAIN

WATER
IN
ADJUSTABLE
VALVE

(RATE OF FLOW) 836

Rev

FIGURE 9. TYPICAL HEAT EXCHANGER SYSTEM

Standpipe Cooling (optional) substitutes a mixing
(tempering) tank for the standard radiator and fan.
Cooling water circulating through the engine jacket is
mixed with raw water in the tank. Because raw water
flows through the engine jacket, it must not contain
scale forming impurities or fouling of the engine
water will occur. Fouling results in engine
overheating and costly repair bills.
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This system reduces set enclosure airflow re-
quirements and noise levels. Proper operation is
dependent on a constant supply of cooling water. The
system cannot be protected from freezing.

ANTI-SIPHON -.g

C____\
STAND DRAIN
PIPE
ﬂ =—— FROM
ENGINE

'SOLENOID VALVE

(OPEN WHEN
SET IS RUNNING) N TO ENGINE
N i
r— ADJUSTABLE VALVE
(RATE OF FLOW)
WATER
IN

STRAINER

837
Rev.

FIGURE 10. TYPICAL STANDPIPE SYSTEM

Remote Radiator Cooling (optional), substitutes a
remote mounted radiator and an electrically driven
fan, for the set mounted components. Removal of the
radiator and fan from the set reduces set enclosure
airflow requirements and noise levels without forcing
dependence on a continuous cooling water supply.
The remote radiator system can be completely
protected against freezing.

‘This system must be designed to meet specific

requirements of the application.

Water Jacket Heater (optional): Installed to keep
engine coolant warm while engine is shut down. It
heats and circulates the coolant within the engine,
which reduces start-up time and engine wear caused
by cold starts. It is electrically operated and ther-
mostatically controlled. :



COOLING CONNECTIONS

The radiator cooled (standard) set does not require
any external connections except as discussed under
Ventilation. Allow clearance around the set foraccess
to service the radiator and fan belts.

Heat Exchanger and Standpipe cooled sets must be
connected to a pressurized supply of cold water.
Make connections to the set with flexible pipe to
absorb vibration. On the cool water line install a
solenoid valve to shut off the flow when the set is shut
down and a rate of flow valve to control engine
temperature. This valve can be either manual or
automatic. Actual rate of flow will depend on inlet
water temperature.

Adjust the flow to maintain water temperature
between 165°F and 195°F (73.9° C and 90.6° C) while
viewing the water temperature gauge.

Before filling cooling system check all hardware for security. This
includes hose clamps, capscrews, fittings and connections. Use
flexible coolant lines with heat exchanger, standpipe or remote
mounting radiator.

Remote radiator plumbing will vary with installation.
All systems must comply with the following
conditions—

1. Make all connections to the set and to the
radiator, with flexible pipe.

2. Install an auxiliary circulating pump if the
horizontal distance between the engine and
pump exceeds 23-feet (7 m).

3. Install a hot-well system to relieve excess engine
water jacket pressure if the top of the radiator is
more than 23-feet (7 m) above the center-line of

- the engine crankshaft. '

COOLANT FILTER

Two spin-on type corrosion filters are standard
equipment on a DFW set. These precharge filters are
compatible with plain water or all permanent ethelyne
glycol base permanent antifreeze coolants. Refer to
engine manufacturers manual for instructions if a
methoxy propanal base antifreeze is desired.

Do not use any type of antifreeze with a stop-leak
additive. The filter will remove the additive (usually a
particulate) and become clogged and ineffective.
Replace filter periodically as recommended in
GENERAL MAINTENANCE section.

m

COOLANT
FILTERS

SHUT-OFF

FIGURE 11. COOLANT FILTER INSTALLATION



EXHAUST

Inhalation of exhaust gases can result in
death.

|Engine exhaust gas must be piped outside building or
‘enclosure. Do not terminate exhaust pipe near inlet
'vents or combustible materials. An approved thimble
|(Figure 12) must be used where exhaust pipes pass
ithrough walls or partitions. Pitch exhaust pipes
)downward or install a condensation trap (Figure 13)
at the point where arisein the exhaust system begins.
Avoid sharp bends; use sweeping long radius elbows.
Provide adequate support for mufflers and exhaust
pipes. Refer to Figure 4 for a typical exhaust installa-
tion. Shield or insulate exhaust lines if there is danger
of personal contact. Allow at least 9 inches (230 mm)
of clearance if the pipes run close to a combustible
wall or partition.

Maximum permissible exhaust restriction (back
pressure) is 3 inches (76 mm) Hg.

DRIP CAP

HOLES IN END OF
INNER SLEEVE

P}

(o]

g 0O

]

N\ o
\ AN S NN

NSRS

HOLES IN
END OF
INNER SLEEVE
WALL OR PARTITION

{
NOTE: VENTILATED THIMBLE DIAMETER 6" LARGER
sat % THAN EXHAUST LINE

FIGURE 12. TYPICAL EXHAUST THIMBLE

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

DRAIN CONDENSATION TRAP
PERIODICALLY

FIGURE 13. EXHAUST CONDENSATION TRAP

Use two, five-inch (127 mm) pipes with a flexible
portion between the engine and mufflers. Do not
connect flexible line to the exhaust manifold.

"A critical muffler recommended for this unit is sized
for a 8-inch exhaust pipe. Maximum allowable length
of exhaust pipe for this diameter is 580 feet (176 m).
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FUEL SYSTEM

Cummins engines used onthe DFW sets are designed
for use with ASTM No. 2 Diesel fuel. They will,
however, operate on diesel fuels within the
specifications delineated in the Cummins engine
manual.

FUEL CONNECTIONS

Check local regulations governing the installation of
a fuel supply tank.

In any diesel engine installation, fuel system cleanliness is of
utmost importance. Make every effort to prevent entrance of
moisture or contaminants of any kind. Do not use lines or fittings of
galvanized material.
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A fuel liftin excess of 5 feet (1.5 m) is not recommend-
ed without a day tank installation, because of fuel
drainage.



DAY TANK

Generator set installations may be equipped with an
optional separate fuel day tank. A float operated valve
controls fuel flow into the day tank from an electric
pump (pump not included). The correct level is
maintained to assure a constant source of fuel. It is
necessary to install an overflow line between the day
tank and main fuel tank. Refer to the installations
included with the tank. See Figure 14 for an example
of a day tank installation. Tank and lines must be
below level of injector pump return outlet.

[fe———INJECTOR
FUEL RETURN
LINE

All models require fuel return line from
injectors to tank.

(
FUEL
FILTER . VENT LINE w
VENTED
FUEL FILL CAP FLOAT TYPE SWITCH
PUMP -4

CONNECT TO
‘DAY’ TANK AC OUTPUT
25 GAL. (20 litre)

MINIMUM CAPACITY

FUEL TRANSFER L FILL
PUMP - ELECTRIC PIPE
MOTOR DRIV J SUPPLY J
LARGER ] | LINE
OVERFLOW I
LINE "
4 "
I
N UNDERGROUND
(" FUEL TANK
I
il
Al
A955 u
Re.

'FIGURE 14? DAY TANK (TYPICAL)
5 P e el
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'BATTERY

Starting the unit requires 24-volt battery current. Use
two 12-volt (see SPECIFICATIONS) batteries for a
normal installation. Connect the batteries in series
(negative post of first battery to positive post of
second) as in Figure 15. Necessary battery cablesare
on unit. Service the batteries as necessary. Infrequent
unit use (as in emergency standby service) may allow
the batteries to self-discharge to the point wherethey
cannot start the unit. If installing an automatic
transfer switch that has no built-in charge circuit,
connect a separate trickle charger. Onan automatic
transfer switches include such a battery charging
circuit.

being charged.

Do not smoke while servicing batteries. Lead
acid batteries give off explosive gases while

STARTING MOTOR
SOLENOID \ BATTERY POSITIVE
CONNECTION

CONNECT NEGATIVE CABLE TO
CONVENIENT BOLT ON ENGINE

THE CONNECTION MUST BE CLEAN
AND PAINT FREE -— b
L

2-12 VOLT 225 AMP/HR
BATTERIES

8348

FIGURE 15. BATTERY CONNECTION
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BATTERY, HOT LOCATION

Batteries will self discharge very quickly when in-
stalled where the ambient temperature is consistently
above 90°F (32.3°C) such as in a boiler room. To
lengthen battery life, dilute the electrolyte from its
normal 1.265 specific gravity reading at full charge to
a 1.225 reading. The cranking power is reduced
slightly when the electrolyte is so diluted, but if the
temperature is above 90°F (32.2°C), this should not
be noticed. The lengthened battery life will be worth
the effort.

1. Fully charge the battery.

2. With the battery still on charge, draw off the
electrolyte above the plates in each cell. DO NOT
ATTEMPT TO POUR OFF; use a hydrometer or
filler bulb and dispose of itin a safe manner. Avoid
skin or clothing contact with the electrolyte.

3. Refill each cell with distilled water, to normal
level.

4. Continuecharging for1hourata4to 6 hourrate.

5. Test each cell. If the specific gravity is still above
1.255, repeat steps 2, 3, and 4 until the reading is
reduced to 1.225. Usually, repeating steps twice is
sufficient.

REMOTE CONTROL CONNECTIONS

Provision is made for addition of remote starting. This
is accomplished on a 4 place terminal block situated
within the control box. Connect one or more remote
switches across remote terminal and B+ terminal as
shown in Figure 16. If the distance between the set
and remote station is less than 1000-feet (305 m), use
No. 18 AWG wire; between 100- and 2000-feet (305
and 610 m), use No. 16 AWG wire.

REMOTE
SWITCH

COMMON
o

ALARM

(I

R
(.

ALM GRD RMT 83

" O
XK

o ®]

FIGURE 16. REMOTE START CONNECTION (TB12)



WIRING CONNECTIONS

Most local regulations require that wiring connec-

tions be made by a licensed electrician and that the

installation be inspected and approved before opera-
tion. All connections, wire sizes, etc. mustconform'to
requirements of electrical codes in effect at the
installation site.

If the installation is for standby service, a double
throw transfer switch (Figure 17) must always be
used. Connect this switch (either automatic or
‘manual) so that it is impossible for commercial power
and generator power to be connected to the load at
.the same time. Instructions for connecting an
jautomatic transfer switch are included with such
'equipment.

LINE LOAD

NOTE: SHOWN WITH LINE CONNECTED TO LOAD.

FIGURE 17. LOAD TRANSFER SWITCH (TYPICAL)

GENERATOR CONNECTIONS

Voltage output of the model UV generator is predeter-
mined at the factory by the internal connections to the

bus-bars. It is not recommended that these be .

changed. The generator is rated in two voltages, the
lower being line to neutral and the higher is the line-
to-line voltage. Refer to the rating plate on the
generator. For maximum current available at these
voltages, see Table 1.

For 3-phase loads connect separate load wires to
each ofthesetterminalsL1,L2and L3 (Figure 18). For
a single phase load of higher nameplate voltage only,
connect between terminals L1 and L2. Available
capacity is 2/3 maximum output.

The terminal LO can be grounded. For 1-phase loads
of lower nameplate voltage, connect the neutral load
wire to the LOterminal. Connectthe “hot” (black) load
wire to either terminal — L1, L2. Two separate single
phase circuits are available with a total capacity of up
to 2/3 of the generator rated 3-phase output.

If using 1-phase and 3-phase current at the same time,
ensure the 1-phase load is properly balanced. Do not
exceed rated line current.

ONAN recommends that all connections from the generator to the
bus-bars and from the bus-bars to the load be made by a qualified
electrician. All applicable local and state laws should be complied
with.
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3-PHASE DELTA CONNECTION

FIGURE 18.

GROUNDING

Typical requirements for bonding and grounding are
given in the National Electrical Code, 1975, Article
250.

Periodic inspection is recommended, especially after
service work has been performed on equipment
anywhere in the electrical system.

Generator Set Bonding and Equipment Grounding
Bonding is defined as: (Reference National Electrical
Code, 1975, Article 100) The permanent joining of
metallic parts to form an electrically conductive path
which will assure electrical continuity and capacity to
conduct safely any current likely to be imposed.
It is extremely important for life safety that
bonding and equipment grounding be

properly done, and that all metallic parts likely to become
energized under abnormal conditions be properly grounded.

Circuit and System Grounding

This refers to the intentional grounding of a circuit
conductor or conductors. The design and installation
of grounding system incompasses many con-
siderations, such as multiple transformers, standby
generators, ground fault protection, physical
locations of equipment and conductors, just to men-
tion a few.

Although the consulting engineer and installer are
responsible for the design and wiring of each par-
ticular grounding application, the basic grounding
requirements must conform to national and local
codes.



OPERATION

GENERAL

Onan DFW Series electric generating sets are given a .

complete running test under various load conditions
and are thoroughly checked before leaving the fac-
tory. Inspect your unit closely for loose or missing
parts and damage which may have occurred in transit.
Tighten loose parts, replace missing parts and repair
jany damage before putting set into operation.

PRESTART SERVICING

Lubrication System: Engine oil was drained prior to
shipment. Fill crankcase to capacities shown below.
After engine has been run, check dipstick, add oil to
bring level to full mark. Record capacity for future oil
changes.

Lubricating oil recommended for turbo-charged
diesel engines is APl Class CC/CD with a maximum
sulphated ash content of 1.85%. Oils in this class
should be satisfactory for most operating conditions.
Do not mix brands nor grades of oil.

Oil viscosity should be as follows:

AMBIENT TEMPERATURES I VISCOSITY

-10°F (-23°C) and below See engine manual.

-10 to 30°F (-23 to -1°C) 10W
20 to 60°F (-7 to 16°C) 20-20W
40°F (4°C) and above 30

"!aminal lubricating oil capacity (including oil pan
and filter) is 27 gallons (102.1 litres).

Cooling System: Cooling system was drained prior to
-shipment. Fill cooling system before starting.
Nominal capacity is 42.5-gallons (161 litres). For uni<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>