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Section 1

A Few Words About Safety

PLEASE REMEMBER SAFETY FIRST. If you are not
sure of the instructions or procedures, seek qualified
help before continuing.

This service manual emphasizes the safety precau-
tions necessary during the installation, operation
and maintenance of the MAGNAPOWER» generator.

Each section has caution and warning messages.
These messages are for your safety and the safety
of the equipment involved. If any of the cautions or
warnings are notreadily understood, seek clarification
from qualified personnel before proceeding.

Before any service work is done, disconnect all power
sources and, where appropriate, lock out all controls
to prevent an unexpected start-up of the generator
set. Proper grounding in compliance with local and
national electrical codes must be provided. These
safety precautions are necessary to prevent potential
serious personal injury, or even death.

The hazards associated with lifting or moving the
MAGNAPOWERes generator are pointed out in the
installation and service sections; incorrect lifting
or moving can result in personal injury or property
damage.

Safety

Whenever the generator is running, always assume
and proceed as if voltage is present. Residual
voltage is present at the generator leads and at the
regulator panel connections, even with the regulator
fuse removed. Caution must be observed. Otherwise,
serious personal injury or death can result.

Whenever solvents, cleaners, or flammable liquids
are present, adequate ventilation must be available
to avoid fire, explosion, and health hazards. always
avoid breathing vapors and use suitable personal
protective equipment to prevent personal injuries
(such as eyes, face, and hand protection).

This manual is not intended to be a substitute for
properly trained personnel. Repairs should only be
attempted by qualified, trained people. The cautions
and warnings point out known conditions that are
potentially dangerous. Each installation will create
its own set of circumstances. no manual can cover
every possible situation.

The following statement is only applicable to high voltage generators (above 5000V). A grounding strap is
supplied from the generator neutral to ground. This grounding strap not only bleeds off any voltage potential
on the main stator after the high potential test, but also bleeds off any static charge that can build-up on
the main stator during shipment and storage. THIS GROUND STRAP IS NOT A PERMANENT PART OF THE
GENERATOR CONSTRUCTION. REMOVE THIS GROUND STRAP ONLY AFTER A PERMANENT GROUND IS
INSTALLED ON THE GENERATOR MAIN STATOR (not supplied by Marathon Electric), OR THE GENERATOR

FINAL INSTALLATION IS COMPLETE.
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General Information Section 2

Mechanical Design

General

All single and two bearing units are manufactured with
cast iron end brackets and adapters and fabricated
steel frames. Flexible drive discs and SAE adapters
are machined to SAE standards. Prelubricated,
regreasable, shielded ball bearings are used on
magnapower®generators . Standard units are fully

Temperature Rise

all ratings and frame sizes are based on NEMA Class
F and Class H temperature rises on both the rotor and
stator windings. Ratings for British, German, French,
IEC, and all popular marine agencies are available.

Standby Generator

guarded. Dripproof shields are available as an option.

Conduit Box

Assembly is optimized for customer flexibility. Various
access panels and a low voltage control section are
provided.The external load leads can enter the conduit
box from the top, bottom, or side. Furthermore, the
conduit box is designed to accept various auxiliary
devices (potential and current transformers, etc.)
while maintaining a compact generator outline. All
models are equipped with an end-mounted conduit
box as standard. Optional conduit box designs are
available to meet customer requirements.

MAGNAPOWER® Uni-rotor Construction
Laminations are 4-pole, one piece laminations which
are shrunk fit and keyed to the shaft. No dovetails,
cross bolts or other pole to shaft connecting devices
are used. An amortisseur winding is standard. The
cast unidirectional aluminum alloy ventilating fan
provides even air distribution to maximize cooling
and generator efficiency.

Adapters and Drive Discs

All single bearing units are available with several
adapter and drive disc arrangements. These can be
shipped to order or can be changed in the field with
standard shop tools. When changing flexible drive
discs, spacers are used between the discs and the
cast iron hub to maintain SAE standard dimensions.

Electrical Design

General

all standard products have 2/3 pitch main windings
to eliminate the third harmonic. This serves to
lower operating temperatures, give lower harmonic
content and better wave form, and extend the overall
life of the generator. The phase sequence is ABC
when rotated counterclockwise viewing exciter end.

Synchronous generators used on emergency backup
power can have temperature rises up to 25°C above
those for continuous operation (NEMA MG1-22.40
and MG 1-22.84).

Premium Insulation System

All magnapowere generators are built with class f or
better insulation materials. All standard generators
are suitable for continuous duty at class f tempera-
ture rise and will give equivalent or better winding life
expectancy to generators supplied with class a or b
insulation systems operated within their temperature
limits. Magnapowers form coil generators are man-
ufactured with an epoxy vacuum pressure impreg-
nated (vpi) insulation system and form-wound coils,
which make the standard winding fungus-resistant
and suitable for high humidity and abrasive environ-
ments. The magnapowere rotor is wet-wound with
thermosetting epoxy applied between each layer,
plus a final coating of epoxy for moisture and abra-
sion resistance.

Power Factor

All standard generators are designed for operation
at rated kVA at 0.8 lagging power factor but can be
operated at rated kVA over the 0.8 to 1.0 Power factor
range.

DVR® Voltage Regulator

The standard voltage regulator is a fully encapsu-
lated, static type with a solid state build up circuit.
Standard features include 3 phase RMS sensing, par-
alleling, adjustable underfrequency protection, and
overexcitation protection. The regulator meets EMI
suppression to Mil Std-461C, part 9 . An optional fea-
ture is adjustable armature current limiting. See the
regulator manual for more information.
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Section 2

How to Read a Model number

General Information

It is extremely important to properly identify the
machine when requesting parts or service.

Always have available the generator model num-
ber and serial number when requesting information
from the factory. We cannot help you without this in-
formation. It is also beneficial to know the mounting
arrangement code.

An Example for MAGNAPOWER ¢ Generators

Example: 1020 FSL
0} [Bl6]0)

©

G)

Frame number

F — Form Wound

R- Random Wound
S - 1 Bearing

D- 2 Bearings

L - Up to 480 volts
S-600 volts

M- 1000-6600 volts
H-6900-13,800 volts
Style

Type

marathon



Installation

Receiving Your MAGNAPOWER ¢ Generator
Upon receipt of the generator, it is recommended that
it be carefully examined for possible damage incurred
in shipment. The generator was given to the freight
company in good condition, and they are responsible
for the product from our dock to yours. Any damage
should be noted on the freight bill before accepting
the shipment. Claims for damage must be promptly
filed with the freight company.

Unpacking and Handling

Read all instruction cards carefully. When lifting,
attach an overhead crane to the lifting lugs on the
generator frame. Apply lifting forces in a vertical
direction.

The lifting lugs on the generator are

designed to support the generator only. Do not lift
complete generator set by means of lifting lugs on
generator. Personal injury or equipment damage may
result.

Storage

In the event that the generator is not to be installed
on the prime mover immediately, it is recommended
thatitbe storedinaclean, dry areawhichis not subject
to rapid changes in temperature and humidity. See
Section 10 for more information.

Preparation for Use

Although the generator is carefully inspected and
tested in operation before it leaves the factory, it is
recommended that the unit be thoroughly inspected.
The insulation on the wire should be inspected and
all bolts should be checked for tightness.

Remove all shipping tapes, bags, blocks, and skids
which are used to prevent vibration and rotor move-
ment during shipment. Dry, low-pressure com-
pressed air of approximately 30 psi (206 KPA) can
be used to blow out the interior of the generator. In
the case of two bearing machines, it is possible to
turn the rotor by hand to make sure that it rotates
smoothly without binding.

If the machine has been in storage for a year or
longer, it is recommended that it be lubricated
according to

6
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the lubrication instructions and chart found in
Section 5. If the machine has been exposed to damp,
humid conditions, the insulation resistance should
be checked. Refer to Section 8.

Generator Mounting - Single Bearing

Single bearing generators are provided with an
SAE flywheel adapter and flexible drive discs. Very
close tolerances are maintained in the manufacture
of the generator so that the alignment procedure is
extremely simple. A coupling hub of nodular iron is
shrunk onto the shaft and special steel drive discs
are bolted to the hub. Holes are provided in the
periphery of the coupling disc which correspond to
tapped holes in the flywheel. The outside diameter
of the discs fits in a rabbet in the flywheel so that
concentricity is assured in all cases.

Do not apply any force to generator

fan for lifting or rotating generator rotor. Disregard-
ing these instructions may cause personal injury or
equipment damage.

A\ CAUTION | Grade 8 capscrews and heavy series

lockwashers or grade 8 placebolts and hardened
washers are recommended to mount the drive discs
to the flywheel.

The SAE adapter and the flywheel housing are
designed to match each other with no further
alignment necessary. Shims may be necessary under
the feet of the generator to insure a solid mounting.
See section 6 for more information.

Generator Mounting - Two Bearing

Two bearing generators are provided with a shaft
extension and keyway. For direct-coupled units,
the assembler furnishes a flexible coupling which is
installed between the driver and the generator shaft.

Important: Aligning the two machines as accurately
as possible will reduce the vibration, increase
bearing life, and insure minimum coupling wear.
It may be necessary to shim the generator feet
for proper support and alignment. Consult the
coupling manufacturer’s instructions for alignment
specifications and procedures.
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Section 3

Environmental Considerations

Dirt, moisture, heat, and vibration are enemies of
electrical equipment. Excessive exposure to the
elements will shorten the life of the generator. The
ambient temperature should not exceed the value
shown on the generator nameplate. The magnapow-
ere is built in a NEMA open type enclosure. Gener-
ators for outdoor application should be protected
from the elements by housings with proper openings
for ventilation. This protection should be designed to
prevent the direct contact of wind driven rain, snow,
or dust with the generator. In moist or humid areas,
such as the tropics and marine service, additional
protection is recommended. Although the standard
windings are humidity and moisture resistant, spe-
cial insulations and accessories such as space heaters
can increase generator life significantly. In extremely
dirty and dusty environments, a means of providing
filtered cooling air to the generator is recommended.
Refer to Marathon Electric for more information.

Electrical Connections

The generator conduit box construction allows
conduit to enter the top, bottom, or either side of the
box. A hole-saw or any suitable tool can be used to
provide for the conduit entrance. Protect the interior
of the generator from shavings when drilling or
sawing. An approved connector must be used in
conjunction with the conduit.

To minimize the transmission of vibration, it is essen-
tial that flexible conduit be used for all electrical en-
trance to the generator.

The following statement is only applicable to high voltage generators (above 5000 V).

Installation

Refer to the connection diagram supplied with the
generator and/or the proper diagrams shown in this
section. Install allintercomponent and external wiring
in accordance with the regulations of the national
and local electrical codes. Clean all contact surfaces
to assure good electrical bonding with the generator
lugs or bus bars. Use heavy duty terminal lugs or
good quality clamps for making all connections.
Insulate all connections in accordance with national
and local regulations.

Be sure the generator frame is grounded to all the
other components of the system with a ground wire
in accordance with national and local regulations.

Generator Lead Connections

The electrical connections in the conduit box should be
made in accordance with the appropriate “connection
diagram.” Use the diagram appropriate for the num-
ber of leads and voltage range required. Refer to the
drawings supplied with the generator and to drawings
in this section.

The final voltage setting is established within the
selected range by an adjustment of the voltage
regulator.

Some generators have multiple, identi-
cally marked cables for each lead. Connect all identi-
cally marked cables together when making connec-
tions.

A

grounding strap is supplied from the generator neutral to ground. This grounding strap not only bleeds off
any voltage potential on the main stator after the high potential test, but also bleeds off any static charge that
can build-up on the main stator during shipment and storage. THIS GROUND STRAP IS NOT A PERMANENT
PART OF THE GENERATOR CONSTRUCTION. REMOVE THIS GROUND STRAP ONLY AFTER A PERMANENT
GROUND IS INSTALLED ON THE GENERATOR MAIN STATOR (not supplied by Marathon Electric), OR THE

GENERATOR FINAL INSTALLATION IS COMPLETE.
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6 Lead Wye

Section 3
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Six lead generators have 3 coil groups with 6 or 12
cables or bus bars coming out of the generator.

Voltage

L.L L-N|| Connect | L |L,|L, | Neutral

480 277
3300 1905
4160 2402
6600 381|| T,T.T, | T, |T,|T,| T
7200 4157 T
12470 7200 T,
13200 7621
13800 7967

60
HZ

ES

«

400 231
50| 3300 1905
HZ | 6600 3811
11000 6351

11500 6640

Figure 3-1

6 Lead Delta

Six lead generators have 3 coil groups with 6
or 12 cables coming out of the generator.

Voltage

L-L Connect L L |L
60 | 2400 T,T,
HZ | 4160

7200 T T4 T 07, T
50 | 1905
HZ | 6600 T Ts

Figure 3-2
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Section 3 Installation
Typical System Diagram
Exciter Rotor PMG Rotor Main Rotor
[ ~
'f 'f 5 F+ F-
ST SLLLLE L1
Exciter PMG Main 2
Stator Stator Stator L3
Prower
Cufput )
Fowear )
Fl+ F2- -
¥ Eﬂg Input
Voltage E1 Sensin
Regulator Eﬁ Thputs T
Figure 3-3
9
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Installation

Paralleling Operations

MAGNAPOWER® generators come standard with
amortisseur windings. This exclusive uni-rotor con-
struction makes all MAGNAPOWER® generators suit-
able for paralleling operations when the proper control
equipment is added. Paralleling with other generator
sets and/or with the utility power grid offers a num-
ber of advantages. Multiple unit installations increase
power capacity; they can be added or removed from
the line depending on the load requirements; they can
be better maintained and repaired (since single source
breakdown would mean total loss of power), and they
often provide more reliable, efficient, and economical
operation.

Successful parallel operation means that the
generators deliver power to the external system
without delivering power to each other, or accepting
power from the load bus or power grid. Additional
equipment is necessary to insure safe and successful
operation.

Prime Mover

The prime mover provides the speed and torque
which will be necessary to keep the machines in syn-
chronized operation. The governor will directly con-
trol the watt or kW load and frequency of the unit. The
prime mover speed is controlled by a governor. The
governor must have special paralleling provisions to
permit parallel operation with the other machines.

Voltage Regulator

The voltage regulator controls the generator
output voltage and the reactive power supplied by
the generator. When two or more AC generators
operate in parallel, the voltage regulator must have
paralleling provisions (either internally or external
to the regulator) to allow the voltage regulator to
control the reactive or VAR load while it is in parallel
operation. a separate paralleling current transformer
is required to sense the reactive current and signal the
voltage regulator. This additional paralleling circuitry
is absolutely necessary to control the reactive current
flowing between the generator sets.

Switchgear

There are additional relays and breaker controls
which are necessary to insure safe, trouble free
operation

10
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of paralleled units. Reverse power relays monitor the
direction of power flow to insure that the generator
is delivering the power, not accepting it. These
power relays control breakers, which are a means
of connecting and disconnecting the generator
from the load. The total system can include over-
voltage, overcurrent protection, under frequency
protection, power factor correction provision and
various associated control equipment from manual
switchgear to microprocessors. The amount of
control gear and level of sophistication will be
determined by the needs and requirements of the
particular application.

Paralleling Basics

The following points are basic criteria which must
be met before two units can be paralleled. THIS IS
NOT MEANT TO BE SPECIFIC INSTRUCTIONS FOR
PARALLELING OPERATION.

1. Additional paralleling circuitry
A.Voltage regulator-paralleling provisions
B. Paralleling current transformer(s)
C. Paralleling provisions on governor controls
D. Switchgear

2. The voltage and frequency must be the same
for all sets with voltages in phase.

3. The voltage regulation characteristics of the
individual generators should be similar.

4. The generators must have the same phase
rotation.

5. The driving engines should have the same
speed regulation characteristics and the
governors should be adjusted to give the same
speed regulation.

Before operating generator sets in parallel, each
set should be checked by starting, operating,
and adjusting the sets as individual units before
attempting paralleling.
Reactive Load Control
When two identical generators are operating togeth-
er in parallel and an unbalance occurs in field exci-
tation, circulating currents begin to flow between
the generators. This current will appear as a lagging
power factor or inductive load to the highly excited
generator, and as a leading power factor or capacitive
load to the
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Section 3

generator with the lower field current. This is known
as the reactive circulating current, and there are two
methods of controlling it in parallel operation:

1. Reactive droop compensation (formerly known
as parallel droop compensation) — the bus
voltage droops, or decreases, as the reactive
lagging power factor load is increased.

2. Reactive differential compensation (formerly
known as cross current compensation) — the
reactive differential compensation circuit allows
parallel generators to share reactive loads with
no decrease or droop in generator voltage. The
circuit must meet the following criteria:

A. All paralleling current transformers for all the
generators being paralleled must be included
in the secondary interconnection loop.

B. When different size generators are paralleled,
all paralleling current transformers must
have the same or proportional ratios that give
approximately the same secondary current.

C. Voltage regulator paralleling circuitry must
be the same.

D. Current transformer secondaries and the
generator lines must be isolated electrically.
Because of the preceding criteria, reactive
differential compensation cannot be used
when paralleling with the utility power grid.
There is no limit, however, in the number of
generators that can be included in this type
of circuit.

E. It is also desirable to have an auxiliary contact
on the main generator breaker to short the
parallel CT secondary when that breaker is
open (not connected to the load bus).

Paralleling Circuitry

Because of the number of variables involved in
paralleling generator sets, every installation will
have its own circuitry and methods or procedure of
bringing paralleled units on line. There are numerous
ways of connecting paralleled units and an almost
unlimited variety of applications and associated
equipment.

marathon

Installation

When parallel operation is desired, itis important that
the control manufacturer,the generator manufacturer,
and the systems engineer work together to insure
the proper selection of all components. Please refer
to Marathon Electric for application assistance.

Thyristor or SCR Loading

Solid state electronic control devices which utilize
thyristors or SCR firing circuits (such as variable
frequency induction motor controls, precision motor
speed controls, no-break powered battery chargers,
etc.) can introduce high frequency harmonics which
adversely affect or destroy the normal waveform
of the generator. This creates additional heat in the
generator stator and rotor and can cause overheating.
These devices can and do present problems to non-
utility power generating equipment or any limited
power bus system. The problems which can occur
are not limited to the generator itself, but can effect
the solid state control device, the equipment it
controls, other associated loads, monitoring devices,
or a number of combinations over the entire system.

MAGNAPOWERe generators can supply power to
thyristor or SCR loads when properly applied. When
SCR loads are more than 25% of the total load, select
the generator based on the 80°C R/R rating. The stan-
dard voltage regulator is PMG powered and senses 3
phase RMS voltages for maximum stability against
severely distorted wave forms. SCR type applications
such as cranes, shovels, etc., require special consid-
eration of the generator insulation system due to
greater dielectric stress and severe environmental
conditions. It is important that the control manufac-
turer, the generator manufacturer, and the systems
engineer work together to insure the proper selection
of all components. Please refer to Marathon Electric
for application assistance.
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Operation

Pre-Start Inspection
Before operating the generator for the first time, the
following checks are recommended:

1. A visual inspection should be made to check for
any loose parts, connections, or foreign materials.
Refer to section 8.

2. Check for clearance in the generator and exciter
air gap. Be sure the generator set turns over
freely. Bar the generator over by hand at least 2
revolutions to be sure there is no interference

. Do not apply any force to generator fan
when rotating generator rotor. Disregarding these
instructions may cause personal injury or equipment
damage.

3. Check all wiring against the proper connection
diagrams and make sure all connections are
properly insulated. Support and tie leads to keep
them from being damaged by rotating parts or by
chafing on sharp corners.

4. Be sure the equipment is properly grounded.

5. Inspect for any remaining packing materials and
remove any loose debris, building materials, rags,
etc., that could be drawn into the generator.

6. Check fasteners for tightness.

7. Check to be sure no tools or other hardware have
been left inside or near the machine.

8. Install and check to be sure all covers and guards
are in place and secure.

Residual voltage is present at the gen-

erator leads and at the regulator panel connections,
even with the regulator fuse removed. Caution must
be observed or serious personal injury or death can
result. Consult qualified personnel with any ques-
tions.

12
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Starting Up the Generator
The following procedure should be followed for
starting up the generator for the first time:

1. The generator output must be disconnected from
the load. Be certain that the main circuit breaker
is open.

2. Disable the voltage regulator by removing the
fuse.

A WARNING] g not overspeed the generator.

excessive centrifugal forces could damage the
rotating fields. be prepared for an emergency
shutdown.

3. Follow the manufacturer’s instructions and start
the prime mover. Check the speed and adjust to
the rpom shown on the generator nameplate.

4. Replace the regulator fuse and adjust the voltage
to the required value (figure 4-2). Check all line to
line and line to neutral voltages to be sure they
are correct and balanced. If the voltages are not
correct, shut down immediately and recheck all
connections. See section 3.

5. Close the main circuit breaker and apply the load

6. Monitor the generator output current to verify it
is at or below nameplate amps.

7. Adjust engine speed at full load to 1800 rpm for
60 Hz, 1500 rpm for 50 Hz (refer to prime mover/
governor instruction manuals).

8. Before stopping the engine, remove the load by
tripping the main circuit breaker.

marathon



Section 4

Voltage Adjustments

The generator output voltage is controlled by the
voltage regulator. There is a cover to access the
control panel on the side of the generator conduit box
(figures 4-1 and 4-2). Refer to the regulator manual
for detailed information. In cases where special
or remote mounted regulators are used, refer to
instructions supplied by the generator set assembler
and to the voltage regulator manual.

Other Adjustments

Depending upon application, adjustments to other
protective and control gear may be required.
Refer to instructions supplied by the generator set
manufacturer.

The standard MAGNAPOWER« voltage regulator
also has many protective and control circuits built
in. Refer to the regulator manual for further details.

Field Flashing

The standard MAGNAPOWERs generator is supplied
with a PMG (permanent magnet generator). It will
never require field flashing.

In rare cases where a special generator may be
furnished without a PMG, refer to the factory for more
detailed information. Include the complete generator
model and serial number (see page 3).

marathon
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Regulator Access

See Figure 4-2
for back view
and connections
of this area.

Figure 4-1

tandard Marathon Electric Regulator

Figure 4-2
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Maintenance

Maintenance - General Information

Dirt, heat, moisture, and vibration are common
enemies of a generator. Keeping the generator
clean and dry, maintaining proper alignment of

the generator and its prime mover, and preventing
overloads will result in efficient operation and long
life.

Generators that are outdoors should be protected
from the elements by suitable houses or enclosures.

Dirt and dust will conduct electricity between
points of different electrical potential. Moisture will
aggravate the problem further. Insulation system
failure can result if corrective action is not taken.
The condition of the insulation system can be tested
by measuring insulation resistance (see section 8 -
GeneratorTesting).

Insulation resistance should be checked when putting
the generator into service after it has been in stor-
age and any time contamination by moisture and
dirt is suspected. normally, moisture buildup is not
a problem when the generator is running since heat
produced internally will tend to keep it dry. Mois-
ture can collect in the generator when it is shut down.
The problem will be worse in humid environments or
in areas where extreme temperature changes cause
condensation (dew) to form inside the generator.
Space heaters, air filters, and premium insulation
systems, such as our VPI process, should be consid-
ered in difficult environments.

Accumulations of dust and dirt not only contribute
to insulation breakdown, but they can also increase
temperature by restricting ventilation and by
blocking the dissipation of heat. Some machines are
exposed to accumulations of materials such as talc,
lint, rock dust, or cement dust which may obstruct
the ventilation. The most harmful type of foreign
materials include carbon black, metallic dust and
chips, and similar substances which not only impede
the ventilation, but also form a conductive film over
the insulation, increasing the possibility of insulation
failure. Machines operating in dirty places should be
disassembled and cleaned periodically.

Section 5

Air Intake and Exhaust

Check the area around the air intake and exhaust
openings to be sure they are clean and unobstructed.
Remove all foreign material and clean all screens
(figure 5-1).

Air
Exhaust

Rair
Intake

Figure 5-1

Electrical Connections and Windings

Inspect for loose or contaminated connections.
Check wires for cracked or frayed insulation. Tight-
en connections and replace defective or oil-soaked
insulation.

If inspection shows that varnish coatings on the
windings have deteriorated, they should be recoated
with insulating varnish. Please refer to Marathon
Electric for insulation system requirements.

Lubrication

All generators are lubricated before leaving the
factory and are ready for operation. As a general
rule, bearings should be relubricated annually or at
the indicated intervals in table 5-3, whichever occurs
first. Unusually severe operating conditions, such as
high ambient or dusty environments, require more
frequent lubrication (every six months or one-half the
table intervals, whichever occurs first).

Use Exxone Polyrex® EM or equivalent anti-
friction type, high quality grease with a lubrication
temperature range of -22° to +350°F (-30° to +175°C).

During an overhaul, the grease reservoir should
be thoroughly cleaned and new grease added. The
reservoir should be 1/3 to 1/2 filled with new grease.

NOTE: ExxonMobil, Mobil and Polyrex are registered trademarks of Exxon Mobil Corporation or one of its subsidiaries.

14
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Section 5

Be sure to use a grease that is compat-

ible with sri. Noncompatible lubricants can break
down the grease and cause bearing failure.

Lubrication
To add or renew grease, proceed as

follows:

Stop unit.

Wipe clean the grease plugs and surrounding parts.
Remove fill and drain plugs (figure 5-2).

Insert 1/8” N.PT. grease fitting in fill pipe.

Free drain hole of any hard grease, using a piece of
wire if necessary.

Using a low pressure grease gun, add grease
according to the amounts in table 5-3.

Maintenance

Use only clean grease from clean,
closed containers and keep it from being
contaminated while regreasing

The amount of grease added is very important!
Only enough grease should be added to replace
the grease used by the bearing

A\ CAUTION | Too much grease can be as harmful as

insufficient grease — use the proper amount.

Start unit with drain plug removed - fill pipe may
be open or closed. allow unit to run 15 minutes to
allow excess grease to drain. Figure 5-2
Stop unit, wipe off any drained grease, and replace
filler and drain plugs.
Table 5-3
Type Frame Bearing Amount of grease Intervals @
Size Size Ounces Cubic Inches 60 Hz 50 Hz
Single
Bearing 1020 326 2.3 4.2 4000 4800
Units
Double 1020
Bearing 1030 326 2.3 4.2 4000 4800
Units 1040 330 2.3 4.2 4000 4800

®Hours of running time or annually, whichever occurs first.

15
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Maintenance

Drying Electrical Insulation

Electrical components must be dried before placing
in operation if tests indicate that the insulation
resistance is below a safe value (see section 8 -
generator testing for test procedure).

Machines that have been idle for sometime in
unheated and damp locations may have absorbed
moisture. Sudden changes in temperature can cause
condensation or the generator may have become wet
by accident.Windings should be dried out thoroughly
before being put into service. The following are
recommended drying methods.

Space Heaters

Electric space heaters can be installed inside of the
generator. When energized (from a power source
other than the generator), they will heat and dry
the inside of the generator. If an alternate source
of electricity is not available, enclose the generator
with a covering and insert heating units to raise the
temperature 15-18°F (8-10°C) above the temperature
outside of the enclosure. Leave a hole at the top of
the enclosure to permit the escape of moisture.

Forced Air

A portable forced air heater can be used by directing
heat into the air intake (conduit box) and running
the generator with no load and without excitation
(this can be accomplished by removing the regulator
fuse). Heat at point of entry should not exceed 150°F
(66°C).

“Short Circuit” Method
The generator can be dried out quickly and
thoroughly by using this method.

Be sure that all of the following steps

are performed and all precautions taken as personal
injury or serious damage to the generator could result.
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Disconnect exciter leads F1 and F2 from the
regulator.

Connect a battery or other DC power source of
approximately 20-35 volts to the exciter leads F1
and F2. an adjustable voltage source is desirable,
however a rheostat (rated approximately 2 amps)
in series with the DC power source will work.

Short circuit the generator output lead wires
to each other (L1 to L2 to L3). If using jumpers,
be sure they are large enough to carry full load
amperage.

Start the generator and measure the current
through the output leads with a clip-on ammeter.

Adjust the voltage source to produce
approximately 80% of the rated AC nameplate
amps, but in no case exceed nameplate amps. If
an adjustable source is not available and current
is excessive, use a lower DC source voltage
or a larger resistor in series with the source.
Running time will be determined by the amount
of moisture present in the machine. Insulation
resistance checks should be taken every one to
four hours until a fairly constant value is obtained
(see section 8 — Generator Testing for instructions
on measuring insulation resistance).

After the generator is dry and the insulation
resistance is brought up to specifications, remove
the short circuit from the line leads, disconnect the
DC source, and reconnect the F1 and F2 leads at
the regulator. Be sure all connections are tight and
correct before attempting to run the generator.
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Section 5

Cleaning Methods

When electrical components get dirty, the insulation
must be cleaned. There are a number of acceptable
methods for cleaning the generator, each of which
will necessitate disassembly of the unit. The method
of cleaning will be determined by the kind of dirt and
when the unit must be returned to service. Drying
after cleaning is necessary.

Whenever the generator is disassembled, the wind-
ings should be given a thorough inspection and
the insulation cleaned, if necessary. The inspection
should include the connection of the windings, insu-
lation, and varnish coverage. Check the winding ties
and coil supports. Look for any signs of coil move-
ment or looseness and repair as required.

An electric motor repair shop in your area can
normally assist with the proper cleaning of the
generator windings. They may also be experienced in
special problems (such as seacoast, marine, oil rig,
mining, etc.) that may be peculiar to a certain area.

Solvents
A solvent is usually required to remove
accumulated soil containing oil or grease.

Only petroleum distillates should be used for
cleaning electrical components.

Petroleum solvents of the safety type with a flash
point greater than 100°F (38°C) are recommended.

A CAUTION | Winding varnishes are epoxy or polyes-

ter based. a solvent that does not attack these mate-
rials should be used.

Adequate ventilation must be available
to avoid fire, explosion, and health hazards where
solvents are used. Avoid breathing solvent vapors.
Rubber gloves or other suitable protection for the
hands should be used. Wear eye protection.

marathon
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Apply the solvent with a soft brush or rag. Be careful
not to damage the magnet wire or insulation on the
windings.

Dry components thoroughly with moisture-free, low
pressure compressed air.

Cloth and Compressed Air
Cleaning with a dry cloth may be satisfactory when
components are small, the surfaces are accessible,
and only dry dirt is removed.

Blowing dirt out with compressed air is usually
effective particularly when the dirt has collected in
places which cannot be reached with a cloth. Use
clean dry air at 30 psi (206 KPa).

Brushing and Vacuum Cleaning

Dry dust and dirt may be removed by brushing with
bristle brushes followed by vacuum cleaning. Do not
use wire brushes. Vacuum cleaning is an effective
and desirable method of removing dry and loose dirt.

Shell Blasting

Air  blasting with ground nut shells may be
satisfactory for removal of hard dirt deposits from
insulation. Use mild abrasives such as 12-20 mesh
ground walnut shells.

Steam Cleaning

Ifthe generatoris completely disassembled, including
bearings and electronic components, steam cleaning
of the major parts and windings is very effective.
However, before the generator can be put back into
service, the machine must be thoroughly dried in an
oven to remove all moisture.
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Removal from Prime Mover

AWARNING| Be sure all power is off before servicing.

Failure to follow all safety instructions can result in
serious personal injury or death.

Note: Before disconnecting any electrical wiring,
be sure it is marked and can be identified for
reinstallation. Remark as required.

1. Remove conduit box covers (figures 6-1 and 6-2).

2. Disconnect all external wiring from the generator
leads (or bus bars) inside the conduit box.

3. Remove all conduit or ducting from the conduit
box.

4. Attach a suitable hoist to the generator lifting lugs

5. a. Forsingle bearing generators, remove the bolts
mounting the screen assembly to the SAE adapter
and remove the screen (figure 6-3). (Note: Do not
remove the dripcover from the screen assembly
if so equipped.) Remove the capscrews attaching
the drive discs to the flywheel and remove the
capscrews attaching the SAE adapter to the
flywheel housing.

b. For two-bearing generators, disconnect
the coupling or sheave and belts between the
generator and prime mover (follow the coupling
manufacturer’s instructions for disconnection).

Do not apply any force to the generator
fan for lifting or rotating the generator rotor.
Disregarding these instructions may cause personal
injury or equipment damage.

6. Remove the mounting bolts which secure the
generator to the base. To make reinstallation
easier, note the position of and save any shims
that were used under the feet for alignment.

7. Raise the generator slightly and move the
generator away from the prime mover . Raise or
lower the generator to take pressure off of the
drive discs so they slide easily out of the flywheel.

8. On single bearing generators, if generator is to
be shipped, see Shipping Instructions (section 10)
for proper rotor support.
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Figure 6-1

Figure 6-2

Figure 6-3
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Section 6

Conduit Box Removal
1.

4.

Note the location and markings (remark as
required) and remove connections from voltage
regulator, capacitor, and any other conduit box
mounted control (figures 6-4 and 6-5).

On generators equipped with bus bars, mark all
connections and disassemble main stator (power)
leads from the generator side of the bus bars.

Remove bolts holding conduit box in place (figure
6-6).

Remove conduit box (figure 6-7).

Service

Figure 6-6

Figure 6-4

Figure 6-5

marathon

Figure 6-7
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Service Section 6

Exciter Stator (Field) Removal

1.

Exciter Armature (Rotor) Removal
1.

DisconnectF1andF2leadsfromthecorresponding
F1 and F2 terminals on the regulator.

Remove all cable ties so the F1 and F2 leads can
be removed with the exciter stator. Remove the
four capscrews and belleville washers holding
the exciter stator in place (figure 6-8). Remove
the exciter stator using a lifting strap or fixture
(figure 6-9).

Note markings and disconnect the main rotor
leads coming out of the aluminum standoff
plate lead hole from the rectifier aluminum
angle (figure 6-10).

Figure 6-10

Remove the capscrew and belleville washer
which holds the exciter (rotor) armature to the
generator shaft (figure 6-11).

Use a six inch, UNF capscrew for a puller (see
section 9). The hole that the mounting bolt goes
through is threaded. Screw the puller bolt into
the hole and it will push against the end of the
shaft (figure 6-12). Carefully feed the main rotor
leads through the hole as the exciter armature is
removed (figure 6-13).

Figure 6-11

Figure 6-12

Figure 6-8

Figure 6-13

Figure 6-9
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Section 6

Do not tighten the puller bolt beyond

the end of the threads. If a bolt with sufficient thread
length cannot be found, use a piece of threaded rod
with a nut welded on the end.

PMG Stator Removal
1. Remove exciter armature (follow instructions
found earlier in this section).

2. Remove the PMG output leads from the capacitor
(figure 6-14) and loosen all cable ties so the leads
can be removed with the PMG stator.

3. Note the position of the PMG stator leads which
exit at the left inboard side or mark the stator so
it can be reinstalled in the same position.

4. Remove the four mounting capscrews (see figure
6-15).

5. Carefully remove the PMG stator from its
mounting pads and slide over the PMG rotor.
The magnets used in the PMG are very strong.
They will resist removal of the PMG stator (figure
6-16).

PMG Rotor Removal
1. Remove the exciter armature and PMG stator
(follow instructions found earlier in this section).

2. Remove the snap ring which holds the PMG rotor
in place on the shaft (figures 6-17 and 6-18).

1000 Frame

QUTER FMG AOTOR

LOADING SPRING
-
EMAR AING

Figure 6-18
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Figure 6-14

Figure 6-15

"| Figure 6-16

Figure 6-17
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Service Section 6

3. Slide the PMG rotor off of the shaft (figure 6-19)

4. Remove the loading spring (if the loading
spring is not on the shaft, check to see if it is
stuck on the back of the PMG rotor).

Figure 6-19

Front End Bracket Removal
1. Remove front bracket mounting screws (figure 6-20).

2. Remove the front end bracket from the main stator assembly (figure 6-21).

On large generators, a hoist and lifting strap should be used to assist in the front
end bracket removal.

Figure 6-20 Figure 6-21
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Section 6

Exciter Inspection
A. Exciter Stator

1. Clean dust and dirt from the stator winding

(see figure 6-32 and section 5).

2. Check the exciter stator for a loose, frayed, or

burnt winding. Measure winding resistance
and insulation resistance (see section 8).
Repair or replace as necessary. If field
repair of the winding is necessary, contact
Marathon Electric for special winding
procedures and materials.

3. Look for score marks in the bore of the

exciter core caused by rubbing (this could
indicate bearing or assembly problems and
should be investigated).

B. Exciter (Rotor) armature

1.

Clean dust and dirt from the exciter armature
and rectifier assembly (see figure 6-22 and
section b).

Check the exciter armature for burrs on the
mating surfaces.

Check the rectifiers and surge protector for
proper operation (see section 8). Replace
defective parts.

Figure 6-22

Figure 6-23
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Three forward polarity and three
reverse polarity diodes are used. Be sure you have the

correct part installed in the correct location.The surge
suppressor is polarized. Observe polarity markings
when changing the surge suppressor (figure 6-24).

Torque mounting nuts to 80 in-Ib.

Torque lead terminal nuts to 25 in-lb.

Never torque against the diode terminal — use a
7/16 inch wrench to support the terminal (figure
6-25).

4. Check the exciter armature and rectifier
assembly for a loose, frayed, or burnt
winding or loose connections. Measure
winding resistance and insulation resistance
(see section 8). DO NOT megger diodes
or surge suppressor. Repair or replace as
necessary. If field repair of the winding is
necessary, contact Marathon Electric for
special winding procedures and materials.

5. Look for score marks on the outside diameter
of the armature core caused by rubbing (this
could indicate bearing or assembly problems
and should be investigated).

BOARSE BTARDARD
: ARITY

Figure 6-24

= Figure 6-25
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PMG Inspection
A. PMG Stator (figure 6-26)

1.

2.

Clean dust and dirt from the PMG stator
winding (see section 5).

Check PMG stator for a loose, frayed, or burnt
winding. Measure winding resistance and
insulation resistance (see section 8). Repair
or replace as necessary. Contact Marathon
Electric for special winding procedures and
materials.

Look for score marks in the bore caused

by rubbing (this could indicate bearing

or assembly problems and should be
investigated).

B. PMG Rotor (figure 6-27)
the PMG rotor uses very strong mag-

nets. Keep away from iron and steel parts that could
be drawn to the magnets. Keep away from other
components that can be damaged by strong mag-
netic fields.

1.

Clean dust and dirt from the PMG rotor (see
section 5).

Check to be sure all magnets are tightly
bonded to the PMG rotor.

Check for burrs or corrosion in the bore and
keyway where the rotor mounts to the shaft.

Look for score marks on the outside diameter
caused by rubbing (this could indicate
bearing or assembly problems and should be
investigated).

Inspect snap rings and loading spring; replace
as required.

Section 6

Figure 6-26

NOTE: ExxonMobil, Mobil and Polyrex are registered trademarks of Exxon Mobil Corporation or one of its subsidiaries.
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Section 6

Front (Exciter) End Bracket Inspection

1.

Remove the filler and drain grease pipes and
the grease plugs from outer bearing cap (figure
6-37).

Clean the end bracket, outer bearing cap, grease
pipes, and capscrews to remove all dust, dirt,
and grease.

Inspect the capscrews for stripped threads and
replace if defective.

Inspect the end bracket for stripped threads,
cracks, and burred or rough mating surfaces.
Inspect the bearing bore for burrs or wear. If the
bracket shows excessive bearing bore wear, it
should be repaired or replaced (figure 6-38).

Inspect the mounting pads for the PMG stator
and exciter stator. Be sure they are smooth,
clean, and free of any burrs or rust that could
interfere with proper alignment (figures 6-27
and 6-28).

Reassemble the grease pipes and fittings to the
bearing cap.

Drive End Bracket or SAE Adapter Inspection

1.

For two-bearing generators, remove the grease
plugs from the bracket.

Clean the bracket or adapter, capscrews, and
screen assembly to remove all dust, dirt, and
grease.

Inspect the capscrews for stripped threads and
replace if defective.

Inspect the bracket or adapter for stripped
threads, cracks, and burred or rough mating
surfaces (figures 6-29 and 6-30).

For two-bearing generators, inspect the bearing
bore for burrs or wear. If the drive end bracket
shows excessive bearing bore wear, it should be
repaired or replaced.

Service
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Figure 6-27

Figure 6-28

Figure 6-29

Figure 6-30
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Main Stator Inspection
1. Clean dust and dirt from the stator frame and
winding (see figure 6-31 and section 5).

2. Inspect the frame for stripped threads, cracks,
burred mating surfaces, or other damage.

3. Inspect the stator for a loose, frayed, or burnt
winding. Measure winding resistance and
insulation resistance (see section 8). Repair
or replace as necessary. If field repair of the
winding is necessary, contact Marathon Electric
for winding data.

Front End Bracket Installation

1. Install two guide pins (threaded rod can be
used) into the generator side of the end bracket
mounting holes. align the guide pins with the
holes in the generator frame and slide the
bracket onto the frame (figure 6-32). Install
bracket mounting capscrews (figure 6-33).

On large generators, a hoist and lifting

strap should be used to assist in the front end bracket
installation.

2. Remove the two guide pins and insert
the remaining capscrews and torque to
specifications given in section 11.

Section 6

Figure 6-31

Figure 6-32

Figure 6-33

NOTE: ExxonMobil, Mobil and Polyrex are registered trademarks of Exxon Mobil Corporation or one of its subsidiaries.
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PMG Installation

1.

Install inboard snap ring (430 frame generators)
and loading spring on shaft (figure 6-34).

Slide PMG rotor onto shaft (figure 6-35).

Install snap ring (figure 6-36). Use a piece of
pipe slightly larger than the shaft (2-3/4 inches)
to push the rotor back against the loading spring
until the snap ring seats in the slot (figure 6-37).

Install the PMG stator on its mounting pads,
with the leads in the left (9 o’clock) inboard
position, and secure with the four mounting
capscrews and belleville washers (figures 6-38
and 6-41).Torque to 4 ft-Ib (5 N-m).

Route and secure PMG stator leads away from
moving parts.

Figure 6-35

marathon
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Figure 6-36

Figure 6-37

P Figure 6-38
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Exciter Installation
1.

Attach a wire to the main rotor leads and feed the
wire through the armature bore and out the lead
hole in the aluminum standoff plate. On larger
exciters, it will be helpful to install a guide pin

in the end of the shaft to support the armature
while fishing the rotor leads through (figure 6-39).
align the key in the armature bore to the keyway
in the shaft. Slide the armature on the shaft while
feeding the main rotor leads through the lead hole
in the aluminum standoff plate (figure 6-40)

Insert the capscrew and belleville washer (figure
6-41) through the mounting hole in the aluminum
standoff plate and secure to the shaft (figure 6-42).
Tighten the capscrew until the armature seats on
the shaft. Torque to 84 ft-Ib (114 N-m) for 1/2” bolt
or 300 ft-Ib (407 N-m) for 3/4" bolt.

Observe the polarity markings and connect the
main rotor leads to the rectifier assembly (figure
6-43). Torque the nuts to 4 ft-Ib (5.4 N-m).

Position the exciter field leads at the left (9 o’clock)
inboard position. Using a suitable lifting device,
mount the exciter stator on the front end bracket
mounting pads and align the mounting holes
(figure 6-44). Mount with the capscrews and
belleville washers (figure 6-41). Torque the cap-
screws to 60 ft-Ib (81 N-m). Route and secure the
exciter stator leads away from any moving parts.

28

Figure 6-39

Belleville washers must be
mounted in this direction.
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Figure 6-40

Figure 6-41

Figure 6-42

Figure 6-43

Figure 6-44
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Conduit Box Installation

1. Install the conduit box over the main stator the mounting bolts and remove the screen
leads (be sure leads are in upper compartment). (figure 6-48). (Note: Do not remove the
Secure with bolts and lock washers (figures 6-45 drip cover from the screen assembly if so
and 6-46). equipped.) Insert two guide pins in the flywheel

and two in the flywheel housing. adjust the
generator position until the drive discs are
piloted in the flywheel. Remove the guide pins
and secure the discs with Grade 8 place bolts

2. On generators with bus bar assembilies,
reassemble main stator leads and insulating
blocks to bus bars (figure 6-47).

3. Reconnect exciter leads, PMG leads, and and hardened washers or Grade 8 capscrews
other accessories according to the connection and heavy series lockwashers. Torque per
diagrams and markings installed before specifications given in section 11.

disassembly.

Assembly to Prime Mover Do not apply any force to the generator

1. Attach a suitable hoist to the generator lifting fan for lifting or rotating the generator rotor.
lugs and move the generator until the generator  Disregarding these instructions may cause personal
foot mounting holes are aligned with the base injury or equipment damage.

and slightly above.
Position the generator so that the SAE

2. a. For single bearing generators, if the screen adapter mates with the flywheel housing.

assembly is mounted on the adapter, remove

Figure 6-47

Figure 6-45

Figure 6-48

|

| Figure 6-46
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Do not force the alignment of the units.

Shift the generator from side to side or raise or lower
with a lifting device as necessary.

It may be necessary to use shims under the
mounting feet of either the generator or the
prime mover to obtain proper alignment;
use the same shims as removed under
disassembly or proceed as follows: using
the extreme bottom four capscrews, mount
the SAE adapter to the flywheel housing.
With a .0015 to .002 inch feeler gauge placed
at the extreme top of the adapter, between
the adapter and flywheel housing, raise the
generator or lower the prime mover until the
gauge is snug. Relieve just enough to release
the feeler gauge and torque the remaining SAE
adapter capscrews to the flywheel housing
(torque specifications given in section 11).

Mount the screen assembly and tighten the
mounting bolts.

b. For two-bearing generators, align the
coupling halves or sheaves between the
generator and the prime mover by adding shims
under the feet.

3. Shim under the generator feet for proper
support, ensuring that the generator mounting
surfaces are level.

4. Install the mounting bolts which secure the
generator to the base.

5. For two bearing generators, assemble the
coupling halves or sheave belts between
the generator and the prime mover (follow
the coupling manufacturer’s instructions for
assembly and alignment).

6. Connect all existing conduit or ducting to the
conduit box.

7. Connect all external wiring to the generator
inside the conduit box.
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Check the exciter air gap (gap between the
exciter armature and stator) by inserting a.010
inch feeler gauge in the gap and rotating it
around the armature diameter to ensure that a
minimum air gap is available (see figure 6-49).
If the feeler gauge cannot be rotated one full
revolution, then check for a “cocked” exciter
stator or loose stator mounting capscrews.

Note: On single bearing units, the exciter
air gap cannot be checked properly until the
generator is mounted to the prime mover.

Install the conduit box covers.

Figure 6-49

marathon



Section 7

Introduction

This section is intended to suggest a systematic
approach to locating and correcting generator or
regulator malfunctions. The sections are arranged
according to the symptoms of the problem.The steps
in each section have been arranged in an attempt to:

1. Do the easy checks first.

2. Prevent further damage when troubleshooting a
disabled machine.

The first and perhaps most important step of
troubleshooting should be to gather as much
information as possible from personnel who may
have been present during the failure. Information
on how long the generator had been running, what
loads were on the line, weather conditions, what
protective equipment operated, etc., can help isolate
the problem.

Always make a thorough visual inspection to check
for any obvious problems before attempting to run
the generator.

marathon

Troubleshooting

High voltages can be present at the gen-
erator and regulator terminals. High residual voltages
can be present even with the regulator disconnected
or its fuses removed. Some equipment (such as space
heaters) may be energized when the generator is off.
tools, equipment, clothing, and your body must be
kept clear of rotating parts and electrical connections.

Special caution must be taken during

troubleshooting since protective covers and safety
devices may be disabled to gain access and make
tests.

MA\WARNING] Be careful. Serious personal injury or

death can result from these hazards. Consult qualified
personnel with any questions.
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Troubleshooting Section 7

Svmplom: Generator Produces
High Voltage

!

Enporant Mote Vedty all Teal
BOUIRMEN S5 R kNown good
Ald vy all fuses, wirng, and
finaraice forenschang are Sor !
am pe (SEC: 3 & &) ol this Manual
price 0 Trouble Shooting

! Use Tachommeter s o Frequency Mater I

Verify shalt speed
matches Mame Plate

Cipsrrac] shar) sl radl rirlirst

Ui thee Wolthpe Regulates
1o adljust voltage,
[ D £hee wglLige change7)

Contest Marsbon Ehectric for pari of niw

Eenerator parchase,
Ermail: penie atod, il pillmasal horeled 9 Oom

e st Wi e, et sonele st Céin

=

Fidir 10 your Ragulatad Manual in order
b continue Troukle Shooting. The
Gensrabnr apoears 1o be Funclicnally
operalng

fre the proper diodes
Ingtalled and it thair

polarity cornedt.

[Rifer no Secf)

Fapar, fapiace and retead o nooded

Vendy all resulte a5  problem pansst contact
Mgwathon Eecing
Emait geresalor helpmarathonelectine com

32

marathon



Section 7 Troubleshooting

Symptom: Generator Produces Low
Voltage - When Load is Applied

!

Imparant Mote Vadly all Tesl
SqUIpTEN gl kndwn good
Alga wanly al hpsas, wrng. and
genamicr cormechons are comect
as por (SEC: 3 & &) of this Manual

pror ta Trouble Shooting

Mpasure amgs
to verify Name Plate
rabing not excecded
{Does the load exceed the name plate
rating?]

e

r

Thes load axcssdy the available _-\I
amperage brits. Reler bo
Lo Voltage - No Load
Troubls shooting Symmplcen to wenfy
il The generator s functonally
cpeabional I problism QoS awiry
with g bomd, resolbon can ba found
it Paductanm of B pphad e of

Contact Marathon Electric for parts or new

erator puarchase.
[m=aid gererater help@marathonslectnic oom

Web site; Bfip./ v marathoneleciric com

=

Is the generator set up for

Yes paralleling?

Some voltags deoop is normal as load
is increased. Reler to your Regulator
Manual in order o contrs Troubde

Shooting

Verdy all resulls and
probbie (e gek] Rlifir 30
Lo Valtage - Mo Lasd
Treonibbe shooting Symptem

33

marathon



Troubleshooting Section 7

symptom: Generator Produces
Low Voliage =« Mo Load

|

Important Mote: Verify all Tesi
SR SgRnG] kngw Good
Al wirdify 8l Fusiri,. warreg. @nd
gl conraclions ane compsl
a pae (SEC: 3 & §) of this Marual

prior b Trowkle Shooting
! Usi Tag andl g Freguingy Miter I

Verify shaft speed

matches Name Plate
N

Conec shaf speed avd relesi

Contact Marathan Electric for parts or nerw

penerator purchade,
Ernail. ponerator helpiPemanathaneeciric com

wieh it W fwaw. msrathans lect i com

;/'

When Generator s at rest
disconnect F1&F2 leads
at regulator then restart.

(Does the vaoltage change?)

M

Rufer o
Ma Veltage - Residual Veltage
Teoubla shooting Symphemn

Check exciter
field Voltage,

Bad (Refer to Sec:8 & 12)

ADJ. Regulalor as per
thi appropriaie reguiaior manusl

Warly all resats and i
profiem el Heler 1o
Mo Voltage - Residual Vollage
Trowubie shooling Sympesmn

34

marathon



Section 7 Troubleshooting

Svmpiom: Generator Voltage
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Symptom: Generator ne Voliage
or residual Voltage
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Section 7 Troubleshooting

Symptom: Voltage Regulator
Functionally Inoperative

[ Umporiant Mot wenfy al Test |
BLADTHINL BRITEE Knowr oo
Aln vty all e, wining, and
gararal Conmpinerd e Coarid
ai pa (SEC: 3 & B) of this Manual
i 1 Trouble Shaotng

Contsct Marathen Electric for parts of firw

Eerseralar purchase,
Emnanl: peeialon el s ralbonelecd i osm

Werify that the
A ‘b WA hasree b
voltage at the regulator W e gl e mant B
Inpeut from the: PRG
Mo Is weithen tolerance

(Reder to SEC:A)

Rasmidnad B capdcted and ne-losl. I tha
probdam parsists replace PMG and re-
tesl

v

Symptom: Voltage Regulator
Shutdown on Over Temperature

Symptom: Voltage Regulator
Protective Circuit Is

Operaling

Chisch indcalors on the reguladcs
Cizarmect cooling Probdems Cornpct probdams and st negulalor
{Refer to the regulaion rmaral) PG U

[Rarkar bo regulatar manual)

Wenly all results and i probiem persst Contaec
Marathon Elscing
Email gersraion hepmarathonebecte. com
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Troubleshooting

Symptom: Equipment Runs Normally
On Utility Power, But Will Not Run
On Generator Set.
{(Voltage Wave Form Distorted)

v

Impartant Hote: Venty all Tes
equipmeant against known goosd
Also verify all fuses, wiring. and

Genaraior connaciions ane comes
85 per (SEC: 3 & 8) of this Marual
pricy 1o Trouble Shooting

v

Analyze load, Excessive SCR (Thyrisios) loading
will cause distorlicn. Some equipmant may be
sensitive 1o distorted wavelorms. Verify all resulis
and if problem persisi contact Marathon Electric,
Ernail: genetator help@marathanelstirie. com
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Section 8

Visual Inspection

Whenever testing and troubleshooting a generator
set, it is always a good practice to make a thorough
visual inspection. Remove covers and look for
any obvious problems. Burnt windings, broken
connectors, leads, mounting brackets, etc., can
usually be identified. Look for any loose or frayed
insulation, loose or dirty connections, and broken
wires. Be sure all wiring is clear of rotating parts.

Verify that the generator is connected for the
voltage required. This is especially important on new
installations.

Check for any foreign objects, loose nuts, bolts, and
electrical connectors. Clear paper, leaves, building
materials, etc., that could be sucked into the generator.
(Generator is air cooled; air enters the lower portion
of the conduit box.) Check the air gap for clearance or
obstructions (main generator and exciter).

If possible, rotate the generator rotor by hand to be
sure it turns freely.

identified before
additional

If serious problems can be
attempting to operate the machine,
damage can be avoided.

Constant Excitation (12V Battery) Test

theory: The generator output voltage is dependent
on generator speed, generator design, load, and
exciter input current. If the generator speed and
exciter input are known, the output voltage at no load
can be measured and compared to the design value.
Problems can be isolated to either the generator or
regulator system by using this test.

Test Procedure:

Shut the generator set down.

Connect a voltmeter to the generator output.
Disconnect the F1 and F2 leads at the regulator.
Connect a 12 volt battery capable of supplying 1
amp to the F1 and F2 leads. F1 is plus (+), F2 is
minus (-).

pPwN-~
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Beware of arcing when connecting

leads. Stay clear of battery vents. escaping hydrogen
gas can explode. If hazardous conditions exist, use a
suitable switch to connect or disconnect the battery.

5. With no load applied to on the generator (main
breakers open), run generator at rated speed
(1800 rpm - 60 Hz or 1500 rpm — 50 Hz).

6. Measure the generator output voltage.

Shut generator down.

8. Disconnect battery (see preceding CAUTION
statement).

9. Contact factory for voltage specification.

~N

Conclusion: If voltage readings are normal, the
main generator and exciter are operating properly.
Troubleshooting should continue with the regulator.
If readings are not normal, the problem is in the
generator. Continue testing diodes, surge suppressor,
and windings.

Measuring Voltages

When testing the generator and regulator, the most
frequent (and usually easiest) measurement will be a
voltage.The generator will need to be running at rated
speed and may have some of the protective guards
and covers removed. Be Careful. Keep yourself and
your test leads out of the way. It is best to shut the
unit down when connecting meters. When using
alligator clips or push-on terminals, be sure the leads
are supported so vibration does not shake them
loose when running the generator set.

See figure 8-1 for measurement points and expected
meter range settings. When in doubt, start with a

higher range and work down.

Consult meter instruction manual to verify its
operation and limitations.
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Figure 8-1:Typical Voltage Measurements

Voltage Measurement test Point

Section 8

Meter/range Selection requirement

Generator Output
Voltage

Output “T" leads or bus
bars, also main circuit
breaker “line” side.

System voltage - volts AC (see generator
nameplate and connection diagram).

Regulator Output

(Exciter Stator Input) at the regulator.

F1 and F2 terminals

200 volts DC range. F1 is plus (+) and
F2 is minus (-).

Regulator Sensing

Voltage at the regulator.

E1, E2, and E3 terminals

Usually the same as the system voltage
(generator output volts); however, in some
cases, sensing is taken from winding center
taps or instrument potential transformers.
Maximum 600 volts AC.

example: Center tap of 480 volt system
would give 240 volts at E1, E2, or E3.
example: a 4160 volt system must use

a transformer to step voltage down below
600 volts. See the connection diagram
supplied with generator set.

Regulator Input Volts
(PMG Output Volts)

“PMG” leads at the
regulator or capacitor.

200-240 VAC 300 Hz @ 1800 rpm
180-220 VAC 250 Hz @ 1500 rpm

Current (Amp) Measurements
Current measurements (aC) can be easily taken
with a clamp-on type meter.

Note: Most clamp-on ammeters will not measure
DC.

When measuring generator output current, be sure
the clamp is around all cables for each phase. If the
physical size of the conductors or the capacity of the
meters will not permit all cables to be measured at
once, each one can be measured individually.Add
the individual readings together to get the total.
Compare readings to the generator nameplate
(nameplate ratings are always given per phase).

Amperage should never exceed the nameplate rating
when running the intended load (amperage may go
above nameplate momentarily when starting large
motors).

When measuring exciter field amps (F1 and F2 leads),
a DC meter is required. The maximum field current
under full regulator forcing is 6.5 amps DC. normal
full load reading is approximately 3 amps DC.

40

Measuring Resistance

The generator windings can be measured and com-
pared to the values shown in the performance data
sheet.

Main Stator

The main stator winding resistance is very low. a
meter capable of readings in the milliohm range
would be required; however, a standard VOM (volt
ohm meter) can be used to check for continuity,
shorts, or grounds.

Example: with leads disconnected, a measurement
fromT1 toT4 should be very low (continuity on most
VOMs). Measured from T1 or T4 to any other lead
should be infinite. Measure from the “t” lead to
the generator frame to check for grounds (reading
should be infinite).

Exciter Stator

The exciter stator resistance is measured by discon-
necting the F1 and F2 leads at the regulator. Measure
the resistance between the leads (this value is 22-24
ohms on standard generators). Measure from the
leads to the frame to check for grounds.

marathon
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Main rotor

Note markings and disconnect the main rotor leads
(F1 leads and F2 leads) from the rectifier assembly.
Measure the resistance of the main rotor winding.
Compare reading to value shown in the performance
data sheet. Measure from the leads to the exciter
mounting bolt to check for grounds.

Exciter Rotor

Disconnect the exciter rotor leads at the diodes (leave
leads disconnected if proceeding to check diodes).
Measure resistance between phases. Compare value
the performance data sheet. Measure from the leads
to the exciter mounting bolt to check for grounds.

Testing Diodes (Rectifiers)

Diodes perform the function of an “electrical check
valve!” They conduct in one direction only and are
used to “rectify” AC current into DC current. To test,
measure the resistance first in one direction and
then reverse the leads and test in the other direction.
The reading should be high in the reverse direction
and low in the forward direction. a shorted diode will
read low in both directions. an open diode will read
high in both directions.

Notes:

1. Two different polarities of diodes are used.
The only difference is in the way the device is
mechanically placed in the case. When changing
diodes, be sure the correct polarity is used
(refer to section 6, figure 6-34).

2. Some meters do not have enough voltage
output from their internal batteries to turn the
diode on (about 0.6 volts is required), and the
voltage can change with different range settings.
Consult the instruction manual for your meter.

3. Polarities supplied by the meter’s internal
battery may or may not correspond to the (+) (-)
markings on the meter.

Insulation Resistance — General

Insulation resistance is a measurement of the in-
tegrity of the insulating materials that separate the
electrical windings from the generator’s steel core.
This resistance can degrade over time or due to
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contaminants (dust, dirt, oil, grease, and especially
moisture). Most winding failures are due to a break-
down in the insulation system. In many cases, low
insulation resistance is caused by moisture collect-
ed when the generator is shut down.The problem
can be corrected simply by drying out the windings
(see section b5).

Normally the resistance of the insulation system
is on the order of millions of ohms. It is measured
with a device called a “megger” which is a megohm
meter (meg is for million) and a power supply . The
power supply voltage varies, but the most common
is 500 volts. a megger voltage over 500 is not rec-
ommended, except for measuring medium voltage
(2400/4160) stators only.

First disconnect any electronic compo-
nents. Regulators, diodes, surge protectors, protec-
tive relays, etc., Will be destroyed if subjected to the
high megger voltages.

To measure insulation resistance, connect the red
or positive megger lead to the leads for the winding
to be tested, connect the black or negative megger
lead to the generator frame. Be sure the leads of the
part being tested are not touching any metal parts
of the generator (if the neutral is grounded, it must
be disconnected). Take megger reading (refer to the
manual for the megger).

Insulation Resistance — Main Stator

Be sure the regulator, and any other
electric components, metering, protective relays, etc.,
Are disconnected before meggering. High megger
voltages will destroy these parts.

All stator leads must be isolated from ground and
connected together (on most systems with grounded
neutrals, the neutral can be isolated from ground and
used as a test point). Connect the positive megger
lead to the main stator leads. Connect the negative
megger lead to the generator grounding stud. Take
the megohm reading (refer to instructions for the
megger).
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The minimum acceptable value for random wound
coils is 5 megohms. For form wound coils, the value
is 100 megohms.

If the reading is below the recommended value, the
winding must be dried out or repaired.

Insulation Resistance — Main Rotor

Disconnect the main rotor leads from the diode
bridge on the exciter rotor. Connect the leads
together with the positive megger lead. Connect
the negative megger lead to a good ground on the
rotor assembly such as the exciter mounting bolt.
Take the megohm reading (refer to instructions for
the megger).

The minimum value is 5 megohms.

If the reading is low, the winding must be dried out
or repaired.

Insulation Resistance — Exciter Stator
Disconnect the exciter leads F1 and F2 from the
regulator. never subject the regulator to a megger.
Connect F1 and F2 together with the positive megger
lead. Connect the negative megger lead to the ground
stud. Take the megohm reading (refer to instructions
for the megger).

The minimum value is 1.5 megohms.

If the reading is low, the winding must be dried out
or repaired.

Insulation Resistance - Exciter Rotor

Disconnect the exciter rotor windings (6 leads from
the diodes). Connect all leads together with the
positive megger lead. Connect the negative megger
lead to a good ground on the rotor assembly such as
the mounting bolt. Take the megohm reading (refer
to the instructions for the megger).

The minimum value is 1.5 megohms.

If the reading is low, the winding must be dried out
or repaired.
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Main Rotor Field AC Impedance Test

Theory: the main rotor resistance can be measured
with a very accurate meter that is able to measure
low (1 ohm) resistance, but it is difficult to determine
if there are turn-to-turn shorts in the field pole
windings. One shorted turn would only change a
resistance reading on the order of one half of one
percent.

The AC impedance test measures the impedance
(inductance and resistance) of the field pole coils.
Shorted turns in the field pole windings change the
coil inductance to a much greater degree than the
resistance.

Procedure:

Step 1: The rotor must be supported on a nonmag-
netic surface such as a wooden skid. Do not use

a steel table that would create a magnetic “short
circuit” between the poles.

Step 2: Apply 120 volts AC to disconnected main
rotor leads F1 and F2.

Step 3: Measure and record voltages across each
pole. Between points “a” and “B; “B” and “C’ “C”
and “D’ and “D” and “E" (figure 8-1).

Step 4: The voltage readings should balance within
one volt.

Results: If the AC voltages are not balanced (30V
+ 1V AC with 120V AC input) across each pole, the

winding has shorted turns and should be rewound.

Refer to Marathon Electric for further information.

Figure 8-1
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Preparation For Shipment

Section 9

Shipping Instructions

Shipping and handling will be much easier if the
generator is fastened to a suitable shipping skid
that will allow handling by a forklift. The skid should
extend beyond the generator in all directions. If the
original skid is available, it should be used. Marathon
Electric will supply shipping skid drawings upon
request.

Overseas shipping may require special export
crating. Check with your freight carrier.

When installed, single bearing generator rotors are
supported on the drive end by the drive discs bolted
to the engine flywheel. When the engine is removed,
the rotor must be supported by an appropriate fixture
to prevent main rotor, main stator, or exciter damage
(figure 10-1). Before shipping any single bearing
generator, the main rotor must be supported by the
adapter using an appropriate fixture.

Do not attempt to transport any

generator without proper rotor support. Extensive
equipment damage can occur.

Figure 10-1

Or Extended Storage

Storage Instructions

If the generator or gen-set is placed into storage,
the following precautions should be taken to
protect it:

A. Equipment must be kept clean.

1. Store indoors.

2. Keep covered to eliminate airborne dust and
dirt.

3. Cover openings for ventilation, conduit
connections, etc., to prevent entry of rodents,
snakes, birds, insects, etc.

B. Equipment must be kept dry.

1. Store in a dry area indoors.

2. Temperature swings should be minimal to
prevent condensation.

3. If stored in an unheated or damp building,
space heaters will be required to prevent
internal condensation.

4. Treat unpainted flanges, shafts, drive discs,
and fittings with a rust inhibitor.

5. Check insulation resistance of all windings
before starting the generator. If readings are
low, the windings must be dried (see section
5).

C. Keep bearings lubricated.

1. Every six months, rotate shaft several turns
to distribute grease in bearings.

2. If unit has been stored more than one year,
add grease before start-up.

D. Review and follow instructions in sections 3 and

4 before putting the gen-set into service.

The following statement is only applicable to high voltage generators (above 5000V). A

grounding strap is supplied from the generator neutral to ground. This grounding strap not only bleeds off
any voltage potential on the main stator after the high potential test, but also bleeds off any static charge
that can build-up on the main stator during shipment and storage. tHIS GROUND STRAP IS NOT A PERMA-
NENT PART OF THE GENERATOR CONSTRUCTION. REMOVETHIS GROUND STRAP ONLY AFTER A PERMA-
NENT GROUND IS INSTALLED ON THE GENERATOR MAIN STATOR (not supplied by Marathon Electric), OR

THE GENERATOR FINAL INSTALLATION IS COMPLETE.

marathon
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Specifications

Table 11-1: MAGNAPOWER © - Fastener & Torque Specifications

Section 10

1020 Frame 1030 Frame
Part Description Fastener Spec.® Size® Torque® Size® Torque®
Dia.-Thread Ft-Lb Dia.-Thread Ft-Lb

Front Bracket Grade 5 capscrews with flat 1/2-13 60 1/2-13 60
and lock washers

Bearing Caps Grade 5 capscrews 3/8-16 25 3/8-16 25
with lock washers

Drive Disc Grade 8 capscrews with 5/8-18 192 5/8-18 192
hardened washers

adapter Grade 5 capscrews with flat 1/2-13 60 1/2-13 60

(or Rear Bracket) and lock washers

Conduit Box Grade 5 capscrew with star 1/2-13 60 1/2-13 60
type lock washer

PMG Stator Grade 5 capscrews with 1/4-20 6 1/4-20 6
belleville washers

Exciter Stator Grade 5 capscrews with 1/2-13 60 1/2-13 60
belleville washers

Exciter armature Grade 8 capscrew with 3/4-10 300 3/4-10 300

(Rotor) belleville washer

Cooling Fan Grade 5 capscrews with 1/2-13 60 1/2-13 60
belleville washers

Main Rotor Coil Grade 8 capscrews with 5/8-11 168 5/8-11 168
belleville washers

Rectifier assembly | Grade 5 capscrews 1/4-20 6 1/4-20 6

Mounting

Drive Hub Socket head set screw — 1/2-13 50 1/2-13 50

Set Screw 1/4 in. hex key

NOTES:

® All fasteners are SAE (American) standard.

@ All torque values are for plated hardware which is standard on the MAGNAPOWER
If hardware is replaced with non-plated, refer toTable 11-2.
® Always use quality hardware of the grade specified.
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Table 11-2: Capscrew Torque Values

Specifications

Capscrew Dia.
and Ultimate

To 1/2 - 69,000 PSI

To 3/4 - 120,000 PSI

. To 3/4 - 64,000 PSI
Tens.|2apzt|;ength o1 55,000 PS! To 1 - 115,000 PSI 150,000 PSI
e : :
Capscrew
Head Markings
Capscgia;/;/ Body Torque Torque Torque
(Inches) — (Thread) Ft-Lb (N-m) Ft-Lb (N-m) Ft-Lb (N-m)
Dry Oiled Plated Dry Oiled Plated Dry Oiled Plated
1/4 - 20 5(7) 4.5 (6) 4 (5) 8 (11) 7 (9) 6 (8) 12 (16) 11 (15) 10 (14)
-28 6 (8) 5.4 (7) 4.8 (6) 10 (14) 9 (12) 8 (11) 14 (19) 13 (18) 11 (15)
5/16 - 18 11 (15) 10 (14) 9(12) 17 (23) 15 (20) 14 (19) 24 (33) 22 (30) 19 (26)
-24 13 (18) 12 (16) 10 (14) 19 (26) 17 (23) 15 (20) 27 (37) 24 (33) 22 (30)
3/8-16 18 (24) 16 (22) 14 (19) 31 (42) 28 (38) 25 (34) 44 (60) 40 (54) 35 (47)
-24 20 (27) 18 (24) 16 (22) 35 (47) 32 (43) 28 (38) 49 (66) 44 (60) 39 (53)
7/16 - 14 28 (38) 25 (34) 22 (30) 49 (66) 44 (60) 39 (53) 70 (95) 63 (85) 56 (76)
-20 30 (41) 27 (37) 24 (33) 55 (75) 50 (68) 44 (60) | 78(106) 70 (95) 62 (84)
1/2-13 39 (53) 35 (47) 31(42) | 75(102) 68 (92) 60 (81) | 105(142) 95(129) 84 (114)
-20 41 (56) 37 (50) 33 (45) | 85(115) 77 (104) 68 (92) | 120 (163) 108 (146) 96 (130)
9/16 - 12 51 (69) 46 (62) 41 (56) | 110 (149) 99 (134) 88 (119) | 155(210) 140 (190) 124 (168)
-18 55 (75) 50 (68) 44 (60) | 120 (163) 108 (146) 96 (130) | 170 (230) 153 (207) 136 (184)
5/8 - 11 83 (113) 75 (102) 66 (89) | 150 (203) 135(183) 120 (163)| 210 (285) 189 (256) 168 (228)
-18 95(129) 86(117) 76 (103) | 170 (230) 153 (207) 136 (184)| 240 (325) 216 (293) 192 (260)
3/4-10 105 (142) 95(130) 84 (114) | 270 (366) 243 (329) 216 (293)| 375 (508) 338 (458) 300 (407)
-16 115 (156) 104 (141) 92 (125) | 295 (400) 266 (361) 236 (320)| 420 (569) 378 (513) 336 (456)
7/8-9 160 (217) 144 (195) 128 (174)| 395 (535) 356 (483) 316 (428)| 605 (820) 545 (739) 484 (656)
-14 175 (237) 158 (214) 140 (190) | 435 (590) 392 (531) 348 (472)| 675 (915) 608 (824) 540 (732)
1-8 235(319) 212 (287) 188 (255)| 590 (800) 531 (720) 472 (640)| 910 (1234) 819 (1110) 728 (987)
-14 250 (339) 225 (305) 200 (271)| 660 (895) 594 (805) 528 (716)|990 (1342) 891 (1208) 792(1074)
NOTES:
© Capscrews threaded into aluminum may require reductions in torque of 30% or more.
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Generator Formulas

Generator Formulaso

To Find Known Values Three Phase
kW Volts, Current, Power Factor Ex1x173 xPF — KVA x PF
1000
kVA Volts, Current Ex1x173 _ kW
1000 ~ PF
RkVA Volts, Current, Power Factor Ex1x173x\1—-(PF)2
1000

HP - Engine Output Generator kW Rad. Bat.

Generator Efficiency kw + Cooling_ Chg.

Radiator Cooling Fan HP
Battery Charging Generator HP

Efficiency x .746 Fan HP Gen. HP

kW — Required for Motor Motor HP, Eff. HP x .746
Efficiency
kVA - Required for Motor Motor HP, Eff., Power Factor HP x .746

Efficiency x PF

Amps HP, Volts HP x .746
1.73 x E x Efficiency x PF
Amps kW, Volts, Power Factor kW x 1000
E x 1.73 x PF
Amps kVA, Volts kVA x 1000
Ex 173
Frequency (Hz) rpm, Poles rpm x Poles
2 x 60
Poles Hz, rpm 2 x 60 x Hz
rpom
rpm Hz, Poles 2 x 60 x Hz
Poles
Torque ( fte Ibs) kW, Eff, rpm kW x 70375

Efficiency x rpm

® E =Volts
| = Current (amps)
PF = Power Factor
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Warnings & Cautions

@WARNING IMPORTANT INFORMATION [A CAUTIONJ

Please Read Carefully

This document is not intended to provide operational instructions. appropriate Marathon Electric instructions provided with the generator
and precautions attached to the generator should be read carefully prior to installation, operations and/or maintenance of the equipment.
Injury to personnel or generator failure may be caused by improper installation, maintenance or operation.

The following (#AWARNING) and (4ACAUTION ] information is supplied to you for your protection and to provide you with many

years of trouble free and safe operation of your marathon electric product:

Buyer shall be solely responsible for determining the adequacy of the product for any and all uses to which Buyer
shall apply the product. The application by Buyer shall not be subject to any implied warranty of fitness for a
particular purpose.

For safety, Buyer or User should provide protective guards over all shaft extensions and any moving apparatus
mounted thereon. The User is responsible for checking all applicable safety codes in his area and providing
suitable guards. Failure to do so may result in bodily injury and/or damage to equipment.

Hot oil can cause severe burns. Use extreme care when removing lubrication plugs.
Disconnect power and lock out drive equipment before working on a generator.
Always keep hands and clothing away from moving parts.

The lifting eyes on the generator are not to be used to lift the entire generator set. Only the generator may be
safely lifted by the lifting eyes. Do not use the conduit box for lifting or support of the generator.

Install and ground the generator per local and national codes.

Discharge all capacitors before servicing the generator.

Misapplication of a generator in a hazardous environment can cause fire or an explosion and result in serious
injury.

Never attempt to measure the temperature rise of a generator by touch. Temperature rise must be measured by
thermometer, resistance, imbedded detector or thermocouple.

Operation of a generator at higher than its nameplate ratings may result in fire, damage to equipment or serious
injury to personnel.

Do not apply any force to the generator fan when rotating the generator rotor.
Generators should not be operated faster than their rated speed.

The following statement is only applicable to high voltage generators (above 5000 V). A grounding strap is
supplied from the generator neutral to ground. This grounding strap not only bleeds off any voltage potential on
the main stator after the high potential test, but also bleeds off any static charge that can build-up on the main
stator during shipment and storage. THIS GROUND STRAP IS NOT A PERMANENT PART OF THE GENERATOR
CONSTRUCTION. REMOVETHIS GROUND STRAP ONLY AFTER A PERMANENT GROUND IS INSTALLED ONTHE
GENERATOR MAIN STATOR (not supplied by Marathon Electric), ORTHE GENERATOR FINAL INSTALLATION IS
COMPLETE.

Mounting bolts should be routinely checked to ensure that the unit is firmly anchored for proper operation.

Consult qualified personnel with questions. all electrical repairs must be performed by trained and qualified
personnel only.

For inverter applications, follow the inverter manufacturer’s installation guidelines.
Make sure the generator is properly secured and aligned before operation.
When installing the generator, insure that loose parts or tools do not fall inside the generator.

When connecting the generator, be sure to follow the correct wiring diagram for the desired voltage. Insure that
the voltage regulator is connected per the wiring diagram.

RESALE OF GOODS

In the event of the resale of any of the goods, in whatever form, Resellers/Buyers will include the following language in a conspicuous
place and in a conspicuous manner in a written agreement covering such sale:

The manufacturer makes no warranty or representations, express or implied, by operation of law or otherwise, as to the mer-
chantability or fitness for a particular purpose of the goods sold hereunder. Buyer acknowledges that it alone has determined
that the goods purchased hereunder will suitably meet the requirements of their intended use. In no event will the manufacturer
be liable for consequential, incidental or other damages. Even if the repair or replacement remedy shall be deemed to have
failed of its essential purpose under Section 2-719 of the Uniform Commercial Code, the manufacturer shall have no liability to
Buyer for consequential damages.

Resellers/Buyers agree to also include this entire document including the cautions and warnings above in a conspicuous place and in a
conspicuous manner in writing to instruct users on the safe usage of the product.

This information should be read together with all other printed information supplied by Marathon Electric. For more
information contact: Marathon Electric LLC, 100 E. Randolph St., Wausau, WI 54401 Phone: 833-697-3203
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WEG Group

Marathon Electric LLC
100 East Randolph Street
Wausau, WI 54402-8003
Phone: 715-675-3359
MarathonElectric.com

The proper selection and application of products and components, including assuring that the product is safe for its intended use, are the responsibility
of the customer.

To view our StandardTerms and Conditions of Sale, please visit https:/www.marathonelectric.com (which may redirect to other website locations based
on product family)

The following trademarks or tradenames are owned by or under the control of a thirdparty and are not owned by Marathon Electric LLC: ATEX is a trade-
mark of European Union; ABS is a trademark or tradename of American Bureau of Shipping; Bureau Veritas is a trademark or trade name of
Bureau Veritas; CE is a trademark or tradename of European Unions; CSA is a tradename od CSA Group; Lloyd's Register is a tradename of
Lloyd's Register Group Limited; NEMA is a trademark or trade name of National Electrical

“Marathon Generators” is not indicative of legal entity.
Marathon, Magnapower and DVR are trademarks of Marathon Electric LLC or one of its affiliated companies.
MG-IM2507E-R1 | MANUAL GPNO17 All rights reserved ©2017, 2022, 2023, 2024,2025 Marathon Electric LLC
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