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FOREWORD

The contents of this manual are considered to be

proprietary and confidential to and should not be

reproduced without the prior written permission of the

company.

Nothing contained in this document is intended to extend

any promise, warranty or representation, expressed or

implied, regarding the products described herein. Any

such warranties or other terms and conditions of sale of

products shall be in accordance with the standard terms

and conditions of sale for such products, which are

available upon request.

This manual contains instructions and technical data to

cover all routine operation and scheduled maintenance

tasks by operation & maintenance staff. Major overhauls

are outside the scope of this manual and should be

referred to an authorised service department.

The design specification of this machine has been

certified as complying with EC directives. As a result:

a) Any machine modifications are strictly prohibited, and

will invalidate EC certification.

The use of repair parts / lubricants / fluids other than

those included within the approved parts list may create

hazardous conditions over which the company has no

control. Therefore the company cannot be held

responsible for equipment in which non-approved repair

parts are installed.

The company reserves the right to make changes and

improvements to products without notice and without

incurring any obligation to make such changes or add

such improvements to products sold previously.

The intended uses of this machine are outlined below

and examples of unapproved usage are also given,

however the company cannot anticipate every application

or work situation that may arise.

IF IN DOUBT CONSULT SUPERVISION.

This machine has been designed and supplied for use

only in the following specified conditions and

applications:

• Operation within the ambient temperature range

specified in the GENERAL INFORMATION section of

this manual.

The use of the machine in any of the situation types
listed in table 1:

a) Is not approved,

b) May impair the safety of users and other persons,
and

c) May prejudice any claims made against the
company.

The company accepts no responsibility for errors in

translation of this manual from the original English

version.

© COPYRIGHT 2015
DOOSAN COMPANY

TABLE 1

Use of the machine outside the ambient temperature

range specified in the GENERAL INFORMATION

SECTION of this manual.

This machine is not intended and must not be used

in potentially explosive atmospheres, including

situations where flammable gases or vapours may

be present.

Use of the machine fitted with non approved

components / lubricants / fluids.

Use of the machine with safety or control

components missing or disabled.

Use of the machine for storage or transportation of

materials inside or on the enclosure except when

contained within the toolbox.

GENERATOR

Use of the generator to supply load(s) greater than

those specified.

Use of unsafe or unserviceable electrical equipment

connected to the generator.

Use of electrical equipment: (a) Having incorrect

voltage and / or frequency ratings. (b) Containing

computer equipment and / or similar electronics.
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DECLARATION OF CONFORMITY

1) EC Declaration of Conformity 2)

3) We: 4) Represented in EC by:

Doosan International USA, Inc Doosan Trading Limited

1293 Glenway Drive Block B, Swords Business Campus

Statesville Swords

North Carolina 28625-9218 Co. Dublin

USA Ireland

5) Hereby declare that, under our sole responsibility the product(s)

6)
Machine description: Portable Generator

7)
Machine Model: G10, G20, G30, G40, G60, G80-SIIIA, G100-SIIIA, G150-SIIIA, G200-SIIIA, G250, G400, G500

8)
Commercial name: G10, G20, G30, G40, G60, G80-SIIIA, G100-SIIIA, G150-SIIIA, G200-SIIIA, G250, G400, G500

9) Serial number:

10) is (are) in conformity with the relevant provisions of the following EC Directive(s) 

11)
2006/42/EC The Machinery Directive

12)
2004/108/EC The Electromagnetic Compatibility Directive

13)
2000/14/EC The Noise Emission Directive

16)
97/68/EC The emission of engines for no-road mobile machinery

31)
2006/95/EC The Low Voltage Equipment Directive

17)
and their amendments

18) Conformity with the Noise Emission Directive 2000/14/EC

19)

20)

22)
Type kW 22)

Type kW

G10 8 90,6LWA 91LWA G100-SIIIA 80 94,3LWA 95LWA

G20 16 93,6LWA 94LWA G150-SIIIA 120 95,6LWA 96LWA

G30 25 93,5LWA 94LWA G200-SIIIA 160 96,9LWA 97LWA

G40 32 95,1LWA 96LWA G250 205 96,5LWA 97LWA

G60 48 91,7LWA 92LWA G400 328 97,7LWA 98LWA

G80-SIIIA 64 93,3LWA 94LWA G500 400 98,2LWA 99LWA

Jan Moravec
27)

Engineering Manager
28)

Issued at Dobris, Czech Republic
29)

Date

30)
The technical documentation for the machinery is available from:

Doosan Infracore Portable Power EMEA, Dreve Richelle 167, B-1410 Waterloo, Belgium

  Original declaration

Directive 2000/14/EC, Annex VI, Part I

Notified body:  AV Technology, Stockport, UK.  Nr 1067

21)
Machine

23)
Measured 

sound power 

level

24)
Guaranteed 

sound power 

level

21)
Machine

23)
Measured 

sound power 

level

24)
Guaranteed 

sound power 

level

CPN 46552201 rev E

1) EC Declaration of Conformity 2)

3)
We:

4)
Represented in EC by:

Doosan International USA, Inc Doosan Trading Limited

1293 Glenway Drive Block B, Swords Business Campus

Statesville Swords

North Carolina 28625-9218 Co. Dublin

USA Ireland

5)
Hereby declare that, under our sole responsibility the product(s)

6)
Machine description: Portable Generator

7)
Machine Model: G10, G20, G30, G40, G40-SIIIA, G60-SIIIA, G80-SIIIA, G100-SIIIA, G150-SIIIA, G200-SIIIA, G250, 

G400, G500
8)

Commercial name: G10, G20, G30, G40, G40-SIIIA, G60-SIIIA, G80-SIIIA, G100-SIIIA, G150-SIIIA, G200-SIIIA, G250,

G400, G500

9) Serial number:

10)
is (are) in conformity with the relevant provisions of the following EC Directive(s) 

11)
2006/42/EC The Machinery Directive

12)
2004/108/EC The Electromagnetic Compatibility Directive

13)
2000/14/EC The Noise Emission Directive

16)
97/68/EC The emission of engines for no-road mobile machinery

31)
2006/95/EC The Low Voltage Equipment Directive

17)
and their amendments

18)
Conformity with the Noise Emission Directive 2000/14/EC

19)

20)

22)
Type kW 22)

Type kW

G10 8 90,6LWA 91LWA G100-SIIIA 80 94,3LWA 95LWA

G20 16 93,6LWA 94LWA G150-SIIIA 120 95,6LWA 96LWA

G30 25 93,5LWA 94LWA G200-SIIIA 160 95,8LWA 97LWA

G40 32 95,1LWA 96LWA G250 205 96,5LWA 97LWA

G40-SIIIA 32 88,8LWA 92LWA G400 328 97,7LWA 98LWA

G60-SIIIA 48 91,5LWA 92LWA G500 400 98,2LWA 99LWA

G80-SIIIA 64 93,3LWA 94LWA

Jan Moravec
27)

Engineering Manager
28)

Issued at Dobris, Czech Republic
29)

Date

30)
The technical documentation for the machinery is available from:

Doosan Infracore Portable Power EMEA, Dreve Richelle 167, B-1410 Waterloo, Belgium

  Original declaration

Directive 2000/14/EC, Annex VI, Part I

Notified body:  AV Technology, Stockport, UK.  Nr 1067

21)
Machine

23)
Measured 

sound power 

level

24)
Guaranteed 

sound power 

level

21)
Machine

23)
Measured 

sound power 

level

24)
Guaranteed 

sound power 

level

CPN 46552201 rev G

SAMPLE
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GENERAL DATA

GENERAL INFO

G60   INFORMATION ON AIRBORNE NOISE

• The A-weighted emission sound pressure level

64 dB(A),   uncertainty 1 dB(A)

• The A-weighted emission sound power level

92 dB(A),   uncertainty 1 dB(A)

G80   INFORMATION ON AIRBORNE NOISE

• The A-weighted emission sound pressure level

76 dB(A),   uncertainty 1 dB(A)

• The A-weighted emission sound power level

94 dB(A),   uncertainty 1 dB(A)

G100   INFORMATION ON AIRBORNE NOISE

• The A-weighted emission sound pressure level

77 dB(A),   uncertainty 1 dB(A)

• The A-weighted emission sound power level

95 dB(A),   uncertainty 1 dB(A)

G150   INFORMATION ON AIRBORNE NOISE

• The A-weighted emission sound pressure level

77 dB(A),   uncertainty 1 dB(A)

• The A-weighted emission sound power level

96 dB(A),   uncertainty 1 dB(A)

G200   INFORMATION ON AIRBORNE NOISE

• The A-weighted emission sound pressure level

78 dB(A),   uncertainty 1 dB(A)

• The A-weighted emission sound power level

97 dB(A),   uncertainty 1 dB(A)

The operating conditions of the machinery are in compliance with ISO 3744:1995 and EN ISO 8528-10:1998.

UNIT MODEL G60 G80 G100 G150 G200

Engine Speed - RPM 1500 / 1800 1500 / 1800 1500 / 1800 1500 / 1800 1500 / 1800

Engine Fuel Diesel Diesel Diesel Diesel Diesel

Manufacturer John Deere John Deere John Deere John Deere John Deere

Model 4045HFG81 4045HFG82 4045HFG82 6068HFG82 6068HFG82

Number of cylinders / Displacement 

(litres)

4 / 4,5 4 / 4,5 4 / 4,5 6 / 6,8 6 / 6,8

FLUID CAPACITIES

Engine Crankcase Lubricant (litres) 12 14,7 14,7 32,5 32,5

Fuel Tank (litres) 177 

(358 optional)

280 

(560 optional)

280 

(560 optional)

500 

(1000 optional)

500 

(1000 optional)

Radiator & Engine Coolant (litres) 24 20 20 32 32

Electrical System 12VDC 12VDC 12VDC 12VDC 12VDC

UNIT MEASUREMENTS / WEIGHTS

Overall length (mm) 2550 2774 2774 3614 3614

Overall width (mm) 965 1230 1230 1290 1290

Overall height (mm)  (12 hours fuel 

tank)

1554 1665,5 1665,5 2103 2103

Overall height (mm)  (24 hours fuel 

tank)

1714 1833,5 1833,5 2353 2353

Weight (with fuel) (kg) 1734 2070 2130 3019 3149

Weight (without fuel) (kg) 1587 1796 1858 2575 2705

COG (°) 2.9/0.8 0.1 0.1 1.1 1.8
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ELECTRICAL DATA

UNIT MODEL G60 G80 G100 G150 G200

Nominal Apparent Power (kVA Prime) 60 80 100 150 200

Nominal Active Power (kW Prime) 48 64 80 120 160

Nominal Voltage 400 400 400 400 400

Nominal Current (PF=1) 69 93 116 173 231

Nominal Current (PF=0,8) 86 115 145 216 289
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SAFETY DECALS

GRAPHIC FORM AND MEANING OF ISO SYMBOLS

PROHIBITION / MANDATORY INFORMATION / INSTRUCTIONS WARNING

WARNING: Electrical shock risk WARNING - Pressurised component 

or system.

WARNING - Hot surface.

WARNING - Pressure control. WARNING - Corrosion risk. WARNING - Air/gas flow or Air 

discharge.

WARNING - Pressurised vessel. WARNING - Hot and harmful exhaust 

gas.

WARNING - Flammable liquid.

Do not stand on any service valve or 

other parts of the pressure system.

Do not operate with the doors or 

enclosure open.

Do not use fork lift truck from this side.

Do not remove the Operating and 

Maintenance manual and manual 

holder from this machine.

Do not stack. Do not operate the machine without 

the guard being fitted.
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WARNING - Maintain correct tyre 

pressure.

WARNING - Before connecting the tow 

bar or commencing to tow consult the

Operation & Maintenance manual.

WARNING - For operating temperature 

below 0°C (32°F), consult the 

Operation &

Maintenance manual.

WARNING - Do not undertake any 

maintenance on this machine until the 

electrical supply is disconnected and 

the air pressure is totally relieved.

WARNING - Consult the Operation & 

Maintenance manual before 

commencing any maintenance.

Do not breathe the compressed air 

from this machine.

Do not exceed the trailer speed limit. No naked lights. Do not open the service valve before 

the airhose is attached.

Use fork lift truck from this side only. Emergency stop. Tie down point
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Lifting point. On (power). Off (power).

Read the Operation & Maintenance 

manual before operation or 

maintenance of this machine is 

undertaken.

When parking use prop stand, 

handbrake and wheel chocks.

Compressor oil filling

Diesel fuel

No open flame.

Parking brake. Rough Service Designation.

Wet Location Operation.

Replace any cracked protective shield. Oil drain. Crush Warning

No Water Coolant Fill No Flame

Fill with fuel before start-up
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SAFETY INSTRUCTIONS

DANGER
This machine is not designed for operating life-
sustaining equipment. It is equipped with a safety
shutdown system that will cause the machine to stop
operating whenever a shutdown condition is present.

Never operate the machine inside a building without

adequate ventilation. Avoid breathing exhaust fumes
when working on or near the machine.

WARNING

A battery contains sulfuric acid and can give off
gases which are corrosive and potentially explosive.
Avoid contact with skin, eyes, and clothing. In case
of contact, flush area immediately with water.

WARNING

Improper operation of this equipment can cause
severe injury or death. Read the Operation &
Maintenance manual supplied with this machine
before operation or service.

Modification or alteration of this machine CAN result
in severe injury or death. Do not alter or modify this
machine without the express written consent of the
manufacturer.

WARNING

This machine is equipped with an Auto Start System,
which can cause the machine to start at any time.
Follow all safety recommendations outlined in this
manual to avoid injury to personnel. DISCONNECT
BATTERY BEFORE SERVICING.

CAUTION
Exercise extreme caution when using booster
battery. To jump battery, connect ends of one booster
cable to the positive (+) terminal of each battery.
Connect one end of other cable to the negative (-)
terminal of the booster battery and other end to a
earth connection away from dead battery (to avoid a
spark occurring near any explosive gases that may
be present). After starting unit, always disconnect
cables in reverse order.

WARNING

Never inspect or service unit without first
disconnecting battery cable(s) to prevent accidental
starting.

Wear eye protection while cleaning unit with
compressed air, to prevent debris from injuring eyes.

WARNING

HOT PRESSURISED FLUID - Remove cap slowly to
relieve PRESSURE from HOT radiator. Protect skin
and eyes. HOT water or steam and chemical
additives can cause serious personal injury.

WARNING

Flammable Fuels - Do not fill tank when engine is
running.

Do not smoke or use an open flame in the vicinity of
the generator set or fuel tank. Do not permit
smoking, open flame, or sparks to occur near the
battery, fuel, cleaning solvents or other flammable
substances and explosive gases.

Do not operate Genset if fuel has been spilled inside
or near the unit.
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WARNING

Electrical Shock -

Do not operate electrical equipment while standing in
water, on wet earth or with wet hands or shoes.

Use extreme caution when working on electrical
components. Battery voltage (12V / 24V DC) is
present unless the battery cables have been
disconnected. Higher voltage (potentially 480V) is
possibly present at all times.

WARNING

Always treat electrical circuits as if they were
energised.

Disable Start Control before attempting any repair
service, disconnect all leads to electrical power
requirements and disconnect battery to prevent start
up.

EARTHING

Comply with applicable electrical codes.

WARNING

The Generator Set can produce high voltages, which
can cause severe injury or death to personnel and
damage to equipment. The Generator Set should
have proper internal and external earth when
required by IEC 364-4-41.

The Generator Set is internally earthed neutral to the
frame of the Generator Set. This internal earth
connection is essential for proper Generator Set
performance and personal protection.

External earthing consists of connecting the
generator neutral to a solid earth, and is the
responsibility of the operator, when earthing is
required by IEC 364-4-41 Protection Against Electric
Shock, and other local codes as applicable. 

Several methods are employed to externally earth
portable generator sets, depending on the intended
use and code requirements. In all cases, a
continuous length of splice-free copper cable, no
smaller than 10 mm2, shall be used for the external
earth conductor, when earthing is required.

A qualified, licensed electrical contractor,
knowledgeable in local codes, should be consulted.

WARNING

Failure to properly earth the Generator Set can result
in severe injury or death.

IF USED AS ALTERNATE POWER SUPPLY

Connect only after the main service entrance switch
has been DISCONNECTED and LOCKED OPEN.
In addition, circuit overload protection must be
provided in accordance with National Electrical
Codes and local regulations.

CAUTION
Welding -

Prior to any welding, disconnect alternator relays,
diagnostic circuit board, voltage regulator circuit
board, meters, circuit breakers and battery cables.
Open all circuit breakers, and remove any external
connections (except earthing rod). Connect the
welding earth as close as possible to the area being
welded.

WARNING

Electrical Loading -

Never make electrical connections with the unit
running.

Before placing the unit in operation, verify the
electrical rating of the Generator Set and do not
exceed generator set ratings. 
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HAZARDOUS SUBSTANCE PRECAUTION

CAUTION
Use extreme care to avoid contacting hot surfaces
(engine exhaust manifold and piping).

Ensure that adequate ventilation of the cooling system

and exhaust gases is maintained at all times.

The following substances are used in the manufacture of

this machine and may be hazardous to health if used

incorrectly.

Avoid ingestion, skin contact and breathing fumes for the

following substances: Antifreeze, Engine Lubricating Oil,

Preservative Grease, Rust Preventative, Diesel Fuel and

Battery Electrolyte.

The following substances may be produced during the

operation of this machine and may be hazardous to

health:

• Avoid build-up of engine exhaust fumes in confined

spaces.

• Avoid breathing exhaust fumes.

• Avoid breathing brake lining dust during

maintenance.

• Always operate in a well ventilated area.

GENERAL INFORMATION

Ensure that the operator reads and understands the

decals and consults the manuals before maintenance or

operation.

Ensure that the Operation & Maintenance manual, and

the manual holder, are not removed permanently from

the machine.

Ensure that maintenance personnel are adequately

trained, competent and have read the Maintenance

Manuals.

Make sure that all protective covers are in place and that

the canopy / doors are closed during operation.

The specification of this machine is such that the

machine is not suitable for use in flammable gas risk

areas. If such an application is required then all local

regulations, codes of practice and site rules must be

observed. To ensure that the machine can operate in a

safe and reliable manner, additional equipment such as

gas detection, exhaust spark arresters, and intake (shut-

off) valves may be required, dependant on local

regulations or the degree of risk involved.

A weekly visual check must be made on all fasteners /

fixing screws securing mechanical parts. In particular,

safety-related parts such as coupling hitch, drawbar

components, road-wheels, and lifting bail should be

checked for total security.

All components which are loose, damaged or

unserviceable, must be rectified without delay.

Electricity

The human body has a low tolerance for electricity and is

a very good conductor. Exposure to electrical shock can

results in an interruption of normal heart activity, thermal

burns, severe muscle contractions and even death.

Never operate the generator without all protections in

place. Controller and busbar doors must be closed at any

time during operation.

If life testing is necessary, it should only be performed by

properly trained people.

While testing on life electrical equipment, rubber sole

shoes and adequate rubber gloves must be worn, and all

local regulations must be respected.

Materials

The following substances may be produced during the

operation of this machine:

• engine exhaust fumes

AVOID INHALATION.

Ensure that adequate ventilation of the cooling system

and exhaust gases is maintained at all times.

WARNINGS

Warnings call attention to instructions which must be 

followed precisely to avoid injury or death.

CAUTIONS

Cautions call attention to instructions which must be 

followed precisely to avoid damaging the product, 

process or its surroundings.

NOTES

Notes are used for supplementary information.
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The following substances are used in the manufacture of

this machine and may be hazardous to health if used

incorrectly:

• anti-freeze

• engine lubricant

• preservative grease

• rust preventative

• diesel fuel

• battery electrolyte

AVOID INGESTION, SKIN CONTACT AND INHALATION

OF FUMES.

Should engine lubricants or fuel come into contact with

the eyes, then irrigate with water for at least 5 minutes.

Should engine lubricants or fuel come into contact with

the skin, then wash off immediately.

Consult a doctor if large amounts of engine lubricants or

fuel are ingested.

Consult a doctor if engine lubricants or fuel are inhaled.

Never give fluids or induce vomiting if the patient is

unconscious or having convulsions.

Safety data sheets for engine lubricants and fuel should

be obtained from the lubricant supplier.

Battery

Batteries contain corrosive liquid and produce explosive

gas. Do not expose to naked lights. Always wear

personal protective clothing when handling. When

starting the machine from a slave battery ensure that the

correct polarity is observed and that connections are

secure.

DO NOT ATTEMPT TO SLAVE START A FROZEN

BATTERY SINCE THIS MAY CAUSE IT TO EXPLODE.

Radiator

Hot engine coolant and steam can cause injury. Ensure

that the radiator filler cap is removed with due care and

attention.

Transport

When loading or transporting machines ensure that the

specified lifting and tie down points are used.
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OPERATING INSTRUCTIONS

Never operate unit without first observing all safety

warnings and carefully reading the operation &

maintenance manual shipped from the factory with this

machine.

COMMISSIONING

Upon receipt of the unit, and prior to putting it into

service, it is important to adhere strictly to the instructions

given below in PRIOR TO STARTING.

Ensure that the operator reads and understands the

decals and consults the manuals before maintenance or

operation.

Ensure that the position of the emergency stop device is

known and recognised by its markings. Ensure that it is

functioning correctly and that the method of operation is

known.

Attach the battery cables to the battery(s) ensuring that

they are tightened securely. Attach the negative cable

before attaching the positive cable.

The operating controls and instruments are arranged on

the control panel as shown. A description of each panel

device is as follows:

Ensure that all transport and packing materials are

discarded.

Ensure that the correct fork lift truck slots or marked lifting

/ tie down points are used whenever the machine is lifted

or transported.

When operating the machine ensure that there is

sufficient clearance for ventilation and exhaust

requirements, observing any specified minimum

dimensions (to walls, floors etc.).

Adequate clearance needs to be allowed around and

above the machine to permit safe access for specified

maintenance tasks.

Ensure that the machine is positioned securely and on a

stable foundation. Any risk of movement should be

removed by suitable means, especially to avoid strain on

any rigid discharge piping.

CONNECTING THE LOAD

Make sure the wires are not cracked or damaged in any

way.

Connect the proper phase wire to its corresponding bar

L1–L2–L3. Mixing phases connections can result in

equipment damage, accidents causing injuries or even

death.

Always use the 5 connections, 3 phases, neutral and

earth.

Make sure your installation is in compliance with local

regulations.

PRIOR TO STARTING

Before starting the engine, carry out the following checks:

1. Engine oil level: Add as required.

CAUTION
DO NOT fill above the top mark on the dipstick. Oil
levels anywhere within crosshatch (D) are
considered in the acceptable operating range.

2. Engine coolant level: Add as required.

3. Fuel filter: Drain any accumulation of water. Clean or

replace element as required.

4. Air cleaner service indicator (if equipped): Service

immediately if showing "red" when the engine is

running.

5. Fuel level in tank: Fill, using CLEAN DIESEL fuel, at

the end of the day to minimise condensation.

6. Battery: Keep terminals clean and lightly greased.

7. Engine belts and hoses: Check for proper fit and / or

damage. Service as required.

8. Air Vents / Grilles: Both engine radiator and generator

cooling air. Check for obstructions (leaves, paper,

etc.).

9. Visual inspection: Check for excessive fluid leaks,

evidence of arcing around control panel, loose

wire-routing clamps, etc.

CAUTION
Call a qualified person to make electrical repairs.

WARNING

Do not remove the cap from a HOT engine radiator.
The sudden release of pressure from a heated
cooling system can cause severe injury or death.
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STARTING 

CAUTION
Use the EMERGENCY STOP button ONLY in the
event of an emergency.

NEVER use it for normal shut-down.

Verify the following:

1. All external electrical power loads are turned “OFF”.

2. Main Breaker is “OFF”.

3. Battery Disconnected Switch is “ON”.

4. Reset (pull to unlatch) Emergency Stop Button.

5. Push the controller “START” Button.

6. Wait for preheating if enabled.

CAUTION
Do NOT use engine starting fluids.

DANGER
POWER is present upon cranking the engine.

CAUTION
Allow starter to cool for one minute between start
attempts.

If engine shuts down, diagnostic lamps will indicate
the problem. Correct the problem before continuing.

7. Allow the engine to warm-up for 3 to 5 minutes. 

8. Check the CONTROL Panel for proper voltages. No

RED diagnostic lamps should be glowing. 

9. With main breaker “ON” power is present and

available for use.

10. Close side doors for optimum cooling of the unit while

running.

STOPPING

1. Turn off all external electrical power loads.

2. Turn Main Breaker “OFF”.

3. Allow 5 minute cool down.

4. Push controller “STOP” Button.

5. Wait at least 15 seconds before restarting.

6. Fill fuel tank at end of working day to prevent

condensate.

REMOTE STARTING AND STOPPING 
(ANALOG CONTROLLER)

1. Connect the Remote Start contacts (located in the

Generator System direct hook-up compartment) to a

customer-supplied contact that closes to initiate a

genset start.

2. Push the Autostart Mode Switch to illuminate the

Autostart Mode LED on control panel.

3. When the customer contact closes, a 10-second

alarm will sound prior to each crank cycle until the

engine starts. Preheating will also occur if enabled.

4. The engine will stop when the customer-supplied

contact opens, and the controller will return to Auto

Start Mode.

Figure 1

1. Autostart connections
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DIAGNOSTICS / AUTO SHUTDOWN (ANALOG CONTROLLER)

Figure 2

The operating controls and instruments are arranged on

the control panel as shown. A description of each panel

device is as follows:

1. High Engine Temperature - Indicates engine

shutdown due to high coolant temperature or low

coolant level.

2. Low Engine Oil Pressure - Indicates engine

shutdown due to low engine oil pressure.

3. Low Fuel Level - Indicates engine shutdown due to

low fuel level.

4. High Containment Level - Indicates high level of

fluids in the containment base.

5. Over Crank - Indicates engine did not start after 3

cranks.

6. Battery Not Charging - Indicates battery voltage is

low or not being charged.

7. Engine Speed - Indicates engine overspeed.

8. Engine Operating - Indicates engine is cranking or

operating.

9. Preheat - Indicates preheating is on.

10. Engine Communication - Indicates the controller

has communication with the engine ECU.

11. Engine Fault - Indicates that engine service may be

required.

12. Engine Start Switch.

13. Engine Stop / Reset Switch - Stops engine and

resets diagnostics. Also, awakens controller from

sleep mode. Wait 15 seconds for reset to complete

before attempting start.

14. Autostart Mode Switch - Puts engine in Autostart

Mode.

15. Autostart Mode - Indicates genset is in Autostart

Mode. Note: the controller will enter low power sleep

mode after a short time and all other LED’s will go off.

16. Emergency Stop Switch - Disables running,

cranking, and trips main breaker. (Not shown.)

17. Alarm Horn - Sounds prior to a start when in Auto

Start Mode. (Not shown.)
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GENERATOR CONTROL PANEL (ANALOG CONTROLLER)

Figure 3

Meters

1. AC VOLTS - Indicates the generator output voltage.

2. AC AMPERES - Indicates the generator load in

amperes corresponding to AMPERAGE OUTPUT

MONITOR switch position.

3. Hertz - Indicates frequency of generator output.

4. Panel Lamp - Illumination only.

5. Battery Voltage - Indicates battery charging voltage.

6. Fuel - Indicates fuel level in tank.

7. Hourmeter - Records running time for maintenance.

Monitor Switches

8. Amperage Output - Selects the line (phase)

amperage to be displayed on the AC Ammeter.

9. Voltage Adjust Potentiometer - Turn to adjust

generator output voltage.

Protection / Regulation

10. 3 Phase Direct Hookup Connections - L1, L2, L3, N

(neutral), PE (Protective Earth). (Not shown.)

11. Fuse Holders - Fuses for voltage output meter. (Not

shown.)

12. Residual Current Release Device (RCD) - Provides

earth leakage protection. (Not shown.)

13. Main Circuit Breaker - (Not shown.)

14. Alarm Horn - (Not shown but is located on back of

control box.)

VA Hz

5

7

6

1 34

8

2

9

VOLTAGE ADJUSTMENT RANGE

Line - Neutral Line - Line

L1-N, L2-N, L3-N L1-L2, L1- L3, L2 - L3

207V - 253V 360V - 440V



28 G60, G80, G100, G150, G200-SIIIA OM Manual

OPTIONS

BASIC DIGITAL CONTROLS OPERATION

Overview

Doosan's Digital Controller is a comprehensive generator set controller that is used as the primary interface between the

operator and the generator set. It provides a high degree of engine and generator protection. Multiple real-time

parameters can also be viewed. The parameters include, but are not limited to kW, KVA, kVAr, power factor, oil pressure,

coolant temperature, engine speed, and diagnostic history.

Figure 4

IDENTIFYING KEYPAD BUTTONS AND INDICATORS

Operation Buttons

Press this button to START the

generator set.

Press this button to STOP the generator

set.

Press this button to deactivate the horn.

Press this button to clear inactive faults.

Use this button to scroll the generator

operation mode from OFF-MAN-AUT.

Use this button to scroll the generator

operation mode from AUT-MAN-OFF.
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OPTIONS [CONT’D]

Display Buttons

Status L.E.D.S

Shutdown - Indicates the generator set has shutdown

due to a fault.

Not in Auto - Indicates that the generator set operation

mode is not in the automatic position.

Running - Indicates that the generator set is running.

Warning - Indicates that the generator set is operating in

a condition outside its normal operational parameters.

Ready / Auto - Indicates the generator set is ready and

is in automatic mode.

Supplying Load - Indicates that the generator set is

under load.

VIEWING REAL-TIME DATA - ACCESSING THE 
SCREENS

Press the PAGE button until you reach the primary

operational screen.

Use the INCREASE and DECREASE buttons to scroll

between screens.

Figure 5

This is the primary operational screen which identifies the

status of the generator set along with the generator kW,

power factor, and engine RPM.

Figure 6

This screen displays electrical values of the generator

set. These values include frequency, line voltages, phase

voltages, and current per phase.

Figure 7

This screen displays the engine operational data of the

generator set.

Use this button to scroll the display

between the measurement screen,

adjustment screen and the default

screen. Use it also to back out of the

screens.

Use this button to select an adjustment

parameter and to confirm proper

adjustment.

Use this button to INCREASE setpoint

values and to scroll up the adjustment

menu.

Use this button to DECREASE setpoint

values and to scroll down the

adjustment menu.

OFF  AUT  MAN

20

Ready

PF 0.8

RPM 1800

Timer 10

Gen Freq  50.0 Hz

NomVolt L-N  227 V

L1N 277V L12 480V

L2N 277V L23 480V

L3N 277V L31 480V

G-Cur 20 20 20A

Oil Press  3,3 bar

Fuel Level  75 %

Batt Volt  12.1V

Engine Temp  76,7°C
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Figure 8

This screen displays the status of the binary inputs of the

controller. "I" indicates that an input has changed state

and "0" indicates no change of state.

Figure 9

This screen displays the status of the outputs of the

controller. "I" indicates that an output has changed state

and "0" indicates no change of state.

Figure 10

This screen is ONLY shown on Engines utilising J1939

engine communications. Indication of faults / shutdowns

from the engine control unit is shown here. The ECU

Yellow Lamp indicates an engine warning and the ECU

Red Lamp indicates an engine shutdown.

Figure 11

This screen is ONLY shown on engines utilising J1939

engine communications. The data is sent from the engine

ECU.

Figure 12

BIN  I000000

Rem Start/Stop  I

Low Coolant  0

Emergency Stop 0

Low Fuel  0

Full Basin  0

Voltage Select  0

VSS Door  0

BOUT  0000I00

Starter   0

Fuel Solenoid  0

Fuel Pull Coil  0

Glow Plugs  0

IL Power  I

Horn   0

GCB Trip  0

ECU State  000

ECU Yellow Lamp 0

ECU Red Lamp  0

Wait to Start  0

ECU Values

Oil Pressure  xxxxx

Water Temp  xxxxx

Perc Load ATCS xxx

Boost Pressure  xxx

Manifold Temp  xxxxx

Fuel Rate  xxxxx

Act Power  0kW

 0 0 0

Pwr factor 0.00

 0.00 0.00 0.00

React pwr  0kVAr

 0 0 0

Appar Pwr  0kVA

 0 0 0
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This screen displays the load parameters of the

generator set in terms of active power, power factor,

reactive power, and apparent power. These values are

indicated in total and per phase.

Figure 13

This screen displays operational information of the

generator set in terms of run hours, number of starts,

number of e-stops, and shutdowns, kW hours, kVAr

hours. Also shown is a definable parameter for service

intervals.

Figure 14

This screen is ONLY shown on engines utilising J1939

Communications. The SPN and FMI diagnostic codes

are shown here as sent from the engine ECU. These

Faults are non latching and are not present when the

Fault is not present. A full listing of Fault Codes is shown

at the end of this manual.

Figure 15

This screen displays the alarm / shutdown list of the

generator set. Inactive faults can be cleared by pressing

the "Fault Reset" button. Up to eight faults can be

displayed on this screen and are "first-in-first out".

CHECKING SOFTWARE VERSION / LAMP TEST

To check the software version and to test the operation of

the LEDs on the control panel, simultaneously press

 and  .

ADJUSTING THE CONTRAST ON THE DISPLAY 
SCREEN

To adjust the contrast on the display screen,

simultaneously press “ENTER” and “INCREASE” or

“DECREASE” to increase or decrease the contrast.

PARAMETER ADJUSTMENTS VIA KEYPAD

Press the “PAGE” button until you reach the parameter

adjustment menu.

Use the “INCREASE” and / or “DECREASE” buttons to

scroll through the parameter menus.

Figure 16

Run Hours  0    h

NumStarts  0

E-Stop   0

Shutdown  0

KW hours  0

KVAr hours  0

Next Srv Time  250  h

ECU Alarm List

>

FC     0    OC     0       FMI    0

Alarm List  2

Not in Auto

Wrn Coolant Level

Password

Basic settings

Engine params

Engine protect

Gener protect

Date/Time

Sensors spec

I/O Module

Parameters Adjust Menu

>
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Press “ENTER” to select the desired parameter menu.

Use the “INCREASE” and / or “DECREASE” buttons to

scroll to the parameter to be adjusted.

Press “ENTER” to select the parameter to be adjusted.

Note: Parameters preceeded by an asterisk (*) require

password access.

Use the “INCREASE” and / or “DECREASE” buttons to

increase or decrease the setpoint value.

When the desired setpoint is reached, press “ENTER”.

Press the “PAGE” button once to get back to the

parameter menu and twice more to go back to the

measurement screen.

SETPOINTS DESCRIPTIONS

BASIC SETTINGS

Gen-Set Name

User defined name, used for the CONTROLLER

identification at remote phone or mobile connection. The

Gen-set name is maximum 14 characters long and has to

be entered using Lite Edit software.

Nomin Power (3ph)

Nominal power of the generator in three phase HI-WYE

series connection.

Nomin Current

Nominal current of the generator in three phase

LOW-WYE parallel connection.

CT Ratio

The generator set current transformer ratio.

PT Ratio

The generator set potential transformers ratio. PTs are

not needed on 480 Volt systems and below.

Nominal Voltage 1

Line to neutral voltage in LOW-WYE, Parallel connection.

Nominal Voltage 2

Line to neutral voltage in HI-WYE, series connection.

Gear Teeth

Number of teeth on the engine gear for the pick-up. Set to

zero, if no pick-up is used. Engine speed is counted from

the generator frequency. Electronic engines get the speed

signal from the engine controller.

Alternator Frequency

Frequency of the battery alternator when the controller

stops cranking.

Nominal RPM

The nominal engine speed of the generator set.

Mode [OFF, MAN, AUT]

This is the equivalent of controller "Mode" buttons.

Fault Reset Go to Manual

Enables or Disables return to MAN mode when reset is

pushed.

Display Backlight Timeout

The time limit in minutes for the backlight to go off.

IL Power OFF

The time limit in minutes for the controller to go to Sleep

Mode. The control power is restored by pushing the

“Panel On” button [Figure 17] for 5 seconds.

Figure 17

Controller ADDR

The setting of the controller address.

RS232 Mode

The communication protocol selection.

Standard = Lite Edit

Modbus = Modbus Protocol

Cummins MB = Cummins Modbus Protocol

ENGINE PARAMETERS

Start RPM

"Firing" speed when controller stops cranking (starter

goes OFF).

Starting POil

When reached, controller stops cranking (starter goes

OFF). There are three conditions for stop cranking:

Starting RPM, Starting POil and D+ (when enabled). The

starter goes off when any of these conditions are valid.
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PreHeat Time

The time delay for preheating after the unit gets the start

command. The unit begins to start after preheating. Select

No Preheat with a setting = O. Factory default setting = 10

seconds.

MaxCrank time

Maximum time limit of cranking.

Crank Fail Pause

Pause time between crank attempts.

Crank Attempts

Maximum number of crank attempts.

Idle Time

Idle time delay starts when RPM exceeds Start RPM.

Start fail is detected when during idle state RPM decrease

below 2.

Min Stability Time

Generator nominal voltage starts being detected after

starter is switched off, idle time elapses, and this time has

elapsed.

Max Stability Time

If generator nominal voltage is not stable within the time

after starter is OFF and idle time elapes, then the genset

will shutdown. Stability means that voltage and frequency

are within warning setting limits.

Cooling Speed

This function is not used. Reserved for future applications.

Factory default setting = NOMINAL.

Cooling Time

Runtime of the unloaded generator set to cool the engine

before stop.

After Cool Time

This function is not used. Factory default setting = 0.

Stop Time

When genset stop sequence is initiated, fuel solenoid

output cannot activate during this time.

Fuel Solenoid

Determines behavior of the Binary output FUEL

SOLENOID.

DIESEL: Output closes together with Binary output

STARTER.

The output opens if Emergency stop comes or Cooled

generator set is stopped or in pause between repeated

starts.

GAS: Output closes together with Binary output IGNITION

if RPM is over the 30 RPM (Fix value). Output opens after

stop command or in pause between repeated start.

Fuel Pull Coil

Time duration that output Fuel Pull Coil is active. This

output is used for momentary activation of a fuel solenoid

pull coil.

D+ Function

ENABLED: The D+ terminal is used for both functions -

"running engine" detection and charge fail detection.

CHRGFAIL: The D+ terminal is used for charge fail

detection only.

DISABLED: The D+ terminal is not used, but still provides

flash voltage to battery alternator.

ECU Freq Select

This function is not used. Factory Setting = DEFAULT.

ECU Speed Adjust

This function is not used. Factory Default Setting = O.

Start RPM
RPM RPM

RPM = 2

BO IDLE RATED

BO Starter

Idle time Min stab time

Start fail

Electric

protectors

active

Voltage autodetection

Starter off

Idle time

BO: STARTER

Stabil time
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ENGINE PROTECTION

Eng prot del [s]

During the start of the generator set, some engine

protections have to be blocked (e.g. Oil Pressure). The

protections are unblocked after the protection del time.

The time starts after reaching START RPM.

Alarm Horn

Three selections possible:

NONE = Horn only sounds for 10 seconds prior

to a start in Auto Mode.

SHUTDOWN = Horn sounds for any shutdown

and also for an Autostart.

SD+ WARNING = Horn sounds for any alarm or

shutdown and also for an Autostart.

Overspeed

Threshold for overspeed protection.

Wrn Oil Press

Warning threshold for low oil pressure.

Sd Oil Press

Shutdown threshold level low oil pressure.

Oil Press Del

Delay for oil pressure warning / shutdown.

Sd Engine Temp

Shutdown threshold level for high engine coolant

temperature.

Wrn Engine Temp

Warning threshold level for high engine coolant

temperature.

Wrn Eng Temp Low

Warning threshold level for low engine coolant

temperature.

Engine Temp Del

Delay for high / low engine coolant temperatures.

Wrn Fuel Level

Warning threshold level for low fuel level.

Sd Fuel Level

Shutdown threshold level for low fuel level.

Fuel Level Del

Delay for low fuel level.

Batt Overvolt

Warning threshold for high battery voltage.

Batt Undervolt

Warning threshold for low battery voltage.

Battvolt del

Delay for low battery voltage alarm.

NextServTime [h]

Counts down when engine running. If reaches zero, an

alarm appears.

ALTERNATOR PROTECTION

Overload

Threshold for generator overload (in % of nominal power).

Overload Wrn

Threshold for generator overload warning (in % of

nominal power).

Overload del

Delay for generator overload alarm.

Ishort

Shutdown occurs when lshort circuit limit is reached.

Ishort del

Delay for lshort Alarm.

2Inom del

IDMT is "very inverse" generator over current protection.

2Inom del is Reaction time of IDMT protection for 200%

overcurrent Igen = 2* Nominal current.

Curr unbal del

Delay for generator current asymmetry.

Gen >V Sd

Shutdown level for generator over voltage. All three

phases are checked. Maximum out of three is used.

Gen >V Wrn

Warning level for generator over voltage. All three phases

are checked. Maximum out of three is used.

Gen <V Sd

Shutdown level for generator under voltage. All three

phases are checked. Minimum out of three is used.

Gen <V Wrn

Warning level for generator under voltage. All three

phases are checked. Minimum out of three is used.

Gen V del

Delay for generator under voltage and over voltage alarm.

Volt unbal

Threshold for generator voltage unbalance alarm.
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Volt unbal del

Delay for generator voltage unbalance alarm.

Gen >f SD

Shutdown level for generator over frequency.

Gen>f Wrn

Warning level for generator over frequency.

Gen <f Wrn

Warning level for generator under frequency.

Gen <f SD

Shutdown level for generator under frequency.

Gen f del

Delay for generator under frequency and over frequency

alarm.

DATE / TIME

Time Stamp Per

Fixed time interval when history of all parameters is

recorded. Factory Default Setting = 0.

Summer Time Mod

Automatic time adjustment for daylight savings time.

Time

Time of day setting.

Date

Date setting.

Timer 1 Repeat

Selection of day / days when exercise Timer 1 will run.

Timer 1 on Time

Selection of time of day when Timer 1 will start the genset.

Timer 1 Duration

Selection of length of run time.

Timer 2 Repeat

Selection of day / days when exercise Timer 2 will run.

Timer 2 on Time

Selection of time of day when Timer 2 will start the genset.

Timer 2 Duration

Selection of length of run time.
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ELECTRONIC REGULATION - G60 SIIIA ONLY

The ELECTRONIC REGULATION option provides for a

precise, isochronous, speed regulation, keeping the

frequency stable within +/- 0.25%.

This option is factory set and should not be custom set in

any way.

Fuel Pump Actuator

Figure 18

Figure 19

Controller

Figure 20

The CONTROLLER is featuring a diode on the face

which displays the controller state:

LED STATE MEANING

Off Controller is either not currently 

powered, or is being reverse powered. 

(Check polarity of supplied power.) If 

correctly powered, then controller is 

malfunctioning.

Blinking Slow 

( 1 / 2 Hz)

Controller is powered, but not sensing 

a speed signal. OK if engine is not 

running. If the engine is running, then 

this indicates a fault with the speed 

signal.

Blinking Fast 

( 1 ½ Hz)

Controller is powered and an engine 

speed signal is being detected. If the 

engine is not running, then this 

indicates electrical noise on the speed 

signal wires.

ON and Not 

Blinking

Controller is powered and is 

malfunctioning. Replace

controller.
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ELECTRONIC REGULATION - DUAL FREQUENCY 
50 / 60 HZ - G60 SIIIA ONLY

The ELECTRONIC REGULATION option provides for a

precise, isochronous, speed regulation, keeping the

frequency stable within +/- 0.25%.

This option is factory set and should not be custom set in

any way.

The dual freqency allows to easily switch from 50Hz to 60

Hz by toggling the frequency switch in the power

pedestal.

No further action is required to change frequency.

Fuel Pump Actuator

Figure 21

Figure 22

Controller

Figure 23

Dual Frequency Switch

Figure 24
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3-WAY FUEL VALVE

This machine may be equipped with a 3-way fuel valve.

Description

The 3-way fuel valve combined with an external fuel

connection module will provide maximum autonomy.

Installation and usage

Connecting directly to 3-way fuel valve block.

Stop the engine.

Connect the external fuel supply and return hoses to the

3-way fuel valve block. (Thread is 3/8 BSPP).

Figure 25:  3-way fuel valve  

Move the lever to the external fuel tank position

Figure 26:  Valve lever position 

Clean up any spilled fuel.

Connecting to external fuel connection preparation

Stop the engine.

Connect the external fuel supply and return hoses to the

external fuel connection. (Thread is 1/2 BSPP).

Figure 27:  3-way fuel valve external connections

Move the lever to the external fuel tank position.

Clean up any spilled fuel.

A Fuel supply to engine: “IN”

B Fuel return to the external tank: “OUT”

A In-built tank supply

B External tank supply

A Fuel supply to engine: “IN”

B Fuel supply to the external tank: “OUT”
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Figure 28:  Oil pan drain

OIL SUMP PUMP

This machine may be equipped with an oil sump pump

Description

The oil sump pump allows for easier removing of engine

oil.

Removing oil

Run the engine until it is at operating temperature.

Stop the engine

Install a hose on the engine oil outlet connection.

Figure 29  

Open the engine oil pan drain valve.

Drain the engine oil using the hand pump.

Figure 30:  Hand pump 

Recycle or dispose of used oil in an environmentally safe

manner.

Close the engine oil pan drain valve.

WARNING

AVOID INJURY OR DEATH
Always clean up spilled fuel or oil. Keep heat, flames,
sparks or lighted tobacco away from fuel and oil.
Failure to use care around combustibles can cause
explosion or fire.

SOCKET SET - CE

Figure 31:  Sockets

This machine may be equipped with optional sockets as

detailed above.

A Oil pan drain valve

A Engine oil outlet connection

A Hand pump

A Sockets 1P 16A

B Socket 3P 32A

C Socket 3P 64A
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DECOMMISSIONING

When the machine is to be permanently decommissioned

or dismantled, it is important to ensure that all hazard

risks are either eliminated or notified to the recipient of

the machine. In particular:

• Do not destroy batteries or components containing

asbestos without containing the materials safely.

• Do not dispose of any pressure vessel that is not

clearly marked with its relevant data plate information

or rendered unusable by drilling, cutting etc.

• Do not allow lubricants or coolants to be released into

land surfaces or drains.

• Do not dispose of a complete machine without

documentation relating to instructions for its use.

LONG TERM STORAGE RECOMMENDATIONS
(6 MONTHS OR MORE)

• Engine cooling system - Treat with rust inhibitor and

drain. Check with engine dealer for further

recommendations.

• Seal all opening with waterproof tape.

• Place a desiccant in the exhaust pipes and engine air

intake pipes.

• Loosen tension on belts, fan, etc.

• Disconnect battery cables.

• Drain fuel system.

SHORT TERM STORAGE

Machines that set for extended period of time greater

than 30 days should:

• Start and operate the machine every 30 days.

Operate long enough to allow the engine to reach

operating temperature.

• Drain fuel tank to remove any water.

• Drain water from fuel water separator.
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MAINTENANCE INFORMATION

WARNING

Any unauthorised modification or failure to maintain
this equipment may make it unsafe and out of factory
warranty.

WARNING

Before attempting any repair service, disconnect
engine battery cables and all leads to electrical
power requirements. Failure to do so can result in
severe personal injury, death or damage to the
equipment.

GENERAL

In addition to periodic inspections, many of the

components in this unit requires periodic servicing to

provide maximum output and performance. Servicing

may consist of pre-operation and post-operation

procedures to be performed by the operating or

maintenance personnel. The primary function of

preventive maintenance is to prevent failure and

consequently, the need for repair. Preventive

maintenance is the easiest and the least expensive type

of maintenance. Maintaining your unit and keeping it

clean at all times will facilitate servicing.

SCHEDULED MAINTENANCE

The maintenance schedule is based on normal operation

of the unit. In the event unusual environmental operating

conditions exist, the schedule should be adjusted

accordingly.

Wiring Routing Clamps

Daily check for loose wire routing clamps. Clamps must

be secure and properly mounted. Also check wiring for

wear, deterioration and vibration abrasion.

Electrical Terminals

Earthing Circuit

Check daily for evidence of arcing around electrical

terminals.

Daily check that the earthing circuit is in accordance with

the Safety CE Directives, IEC 364-4-41 and the local

code requirements. As a minimum, the copper wire size

should be 10mm2 from the earthing terminal, frame,

generator and engine block.

Hoses

Each month it is recommended that the intake hoses

from the air cleaner and all flexible hoses used for water

and fuel be inspected for the following:

1. All rubber hose joints and the screw type hose clamps

must be tight and the hoses showing no signs of wear,

abrasion or deterioration.

2. All flexible hoses must be free of wear, deterioration

and vibration abrasion. Routing clamps must be

secure and properly mounted.

Wiring Insulation

Daily check for loose, or frayed wiring insulation or

sleeving.

Fuel / Water Separator

Daily check for water in the fuel filter / water separator

unit. Some engines have a translucent bowl for visual

indication, and others have a drain valve below the

primary element.

Every six months or 500 hours, or less if fuel is of poor

quality or contaminated, replace the bowl elements(s).

Air Vents

Daily clean the air vents of any obstruction or debris.

Air Cleaner

Proper maintenance of the air cleaner provides maximum

protection against airborne dust. Squeeze the rubber

valve (pre-cleaner dirt dump) periodically to ensure that it

is not clogged.

To service the air cleaners, proceed as follows:

1. Remove filter element.

2. Inspect air cleaner housing for any condition that

might cause a leak and correct as necessary.

3. Wipe inside of air cleaner housing with a clean, damp

cloth to remove any dirt accumulation. This will permit

better seal for gasket on filter element.

4. Install element.

The air cleaner assembly (housing) should be inspected

every 3 months or 500 hours for any leakage paths.

Note: Make sure the inlet is free from obstruction.

Make sure the air cleaner mounting bolts and clamps are

tight and the air cleaner is mounted securely. Check the

air cleaner housing for dents or damage to the cleaner,

which can lead to a leak.
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MAINTENANCE

Observe service intervals

Using hour meter as a guide, perform all services at the

hourly intervals indicated on following pages. At each

scheduled maintenance interval, perform all previous

maintenance operations in addition to the ones specified.

Keep a record of hourly intervals and services performed

using charts provided in Maintenance Records Section.

CAUTION
Recommended service intervals are for normal
operating conditions. Service MORE OFTEN if engine
is operated under adverse conditions. Neglecting
maintenance can result in failures or permanent
damage to the engine.

Use correct fuels, lubricants and coolant

CAUTION
Use only fuels, lubricants, and coolants meeting
specification outlined in Fuels, Lubricants, and
Coolant Section when servicing your John Deere
Engine. 

Consult your John Deere engine distributor, servicing

dealer or your nearest John Deere Parts Network for

recommended fuels, lubricants, and coolant. Also

available are necessary additives for use when operating

engines in tropical, arctic, or any other adverse

conditions. 
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MAINTENANCE INTERVAL CHART 

a Clean air filter element when restriction indicator is red. Replace filter element after 6 cleanings or once a year.

b For standby generator set only. 

c Change oil and filter after the first 100 hours of operation, then every 500 hours maximum thereafter. Change oil and

filter at least once a year.

d Have your authorized dealer or engine distributor replace the vibration damper every 4500 hours/5 years.

e Drain and flush cooling system every 3000 hours/3 years when John Deere COOL-GARD II coolant is used. Otherwise

every 2000 hours/2 years. 

f Contact your dealer when thermostat or injection nozzles are suspected to be defective. Replace injection nozzles

every 5000 hours and thermostat every 10000 hours. 

Item 10 H /

Daily 

Every 2 

Weeks 

500 H 1000 H / 

1 Year 

2000H /

2 Years 

3000 H / 

3 Years 

4500 H As 

Required 

Check engine oil and coolant level • 

Check air filter restriction indicator a • 

Check fuel filter / water bowl • 

Operate engine at rated speed and 

50—70% load a minimum of 30 

minutes b 

• 

Change engine oil and filter c • 

Replace fuel filter element(s) • 

Check crankcase vent system • 

Check engine mounts • 

Check engine ground connection • 

Check belt tension and automatic 

tensioner 
• 

Check cooling system • 

Check air intake system • 

Replace crankcase vent filter 

(optional) 
• 

Check crankshaft vibration damper 

(6 cyl.) d • 

Check and adjust engine speed • 

Drain and flus cooling system e • • 

Adjust valve clearance • 

Replace crankshaft vibration 

damper (6 cyl.) 
• 

Bleed the fuel system • 

Clean or replace air filter element 

(see note a) 
• 

Replace fan/alternator belt • 

Test thermostat and injection 

nozzles (see your dealer) f 
• 
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MAINTENANCE / DAILY OR EVERY 10 HOURS 

CHECK ENGINE OIL LEVEL 

Figure 32: Oil Dipstick and Oil Filler Neck

Figure 33: Crosshatch Area on Oil Dipstick

Before starting the engine for the first time of the day,

check engine oil level on dipstick (A). Add oil as required,

using seasonal viscosity grade oil, at oil filler neck (B).

CAUTION
DO NOT fill above the crosshatch area. Oil levels
anywhere within crosshatch area are considered in
the acceptable operating range. 

CHECK COOLANT LEVEL 

WARNING

Explosive release of fluid from pressurized cooling
system can cause serious burns. 

Only remove filler cap when engine is cold or when
cool enough to touch with bare hands. Slowly loosen
cap first to relieve pressure before removing
completely. 

Figure 34: Radiator Cap 

Remove radiator cap (A) and check coolant level which

should be at bottom of filler neck. Fill radiator with proper

coolant solution if level is low. Check entire cooling

system for leaks. 
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MAINTENANCE / DAILY OR EVERY 10 HOURS (CONT’D)

CHECK AIR FILTER 

Figure 35: Check Dust Unloader Valve 

Figure 36: Check Air Restriction Indicator 

1. If air filter has a dust unloader valve (A), squeeze

valve tip to release any trapped dirt particles. 

2. Check air intake restriction indicator (B). When

indicator is red, air filter needs to be cleaned. 

CAUTION
Maximum air intake restriction is 6.25 kPa (0.06 bar)
(1.0 psi) (25 in. H2O). A clogged air cleaner element
will cause excessive intake restriction and ar educed
air supply to the engine. 

3. Make a thorough inspection of the engine

compartment.

NOTE: Wipe all fittings, caps, and plugs before
performing any maintenance to reduce the
chance of system contamination.

CHECK FUEL FILTER 

NOTE: Engines have two fuel filters (primary and
final) equipped with a water-in-fuel sensor.
Depending on application, an indicator light
on the instrument panel will signal the
operator that water should be drained from
filter bowls. 

Figure 37: Drain Water from Fuel Filters 

Check fuel filter (C) and (D) daily for water or debris and

drain as necessary. 

1. Loosen drain plugs (A) at bottom of both fuel filter two

or three turns. 

2. Loosen air bleed plugs (B) two full turns and drain

water into a suitable container. 

3. When fuel starts to drain out, tighten drain plugs

securely. 

4. Bleed fuel system. 

A Dust Unloader Valve

B Air Restriction Indicator

A Drain Plugs

B Air Bleed Plugs

C Primary Fuel Filter

D Final Fuel Filter
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MAINTENANCE / DAILY OR EVERY 10 HOURS (CONT’D)

Figure 38: Oil Pan Drain Valve 

Figure 39: Oil Filter 

Figure 40: Oil Filter Seals 

Figure 41: Oil Filter Header 

CAUTION
Filtration of oils is critical to proper lubrication.
Always change filter regularly. Use filter meeting
John Deere performance specifications 

NOTE: Change engine oil and filter for the first time
after 100 hours maximum of operation, then
every 500 hours thereafter. Change oil and
filter at least once a year. 

1. Run engine approximately 5 minutes to warm up oil.

Shut engine off. 

2. Open oil pan drain valve (A). 

3. Drain crankcase oil from engine while warm. 

4. Replace oil filter as follows: 

a. Remove and discard oil filter element (B) using a

suitable filter wrench. 

b. Apply clean engine oil to inner (C) and outer (D)

seals and to filter threads. 

c. Wipe both sealing surfaces (E) of the filter header

Oil Filter Header with a clean rag. Ensure

notches in dust seal (F) are properly installed in

the slots in the housing.

Replace dust seal if damaged.

d. Install and tighten oil filter by hand until it is tight

against dust seal (F). DO NOT overtighten. 

5. Close oil pan drain valve. 

A Oil Drain Valve 

B Oil Filter Element

C Inner Seal

D Outer Seal

E Sealing Surfaces

F Dust Seal 
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MAINTENANCE / 500 HOURS 

CHANGE ENGINE OIL AND FILTER

Figure 42: Oil Filler Cap and Dipstick  

Figure 43: Oil Filler Cap on Rocker Arm Cover 

6. Fill engine crankcase with correct John Deere engine

oil through opening on rocker arm cover (C) or on the

side of the engine (B). 

To determine the correct oil fill quantity for your engine,

see the Specification Section. 

NOTE: Crankcase oil capacity may vary slightly.
ALWAYS fill crankcase to full mark or within
crosshatch area on dipstick (A), whichever is
present. DO NOT overfill. 

Figure 44: Crosshatch Area on Oil Dipstick 

7. Start engine and run to check for possible leaks.

8. Stop engine and check oil level after 10 minutes. If

necessary, top up. 

A Oil Dipstick 

B Oil Filler Cap on Side of Arm Cover 

C Oil Filler Cap on Rocker
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MAINTENANCE / 500 HOURS (CONT’D)

CHANGE FUEL FILTER ELEMENTS

WARNING

Escaping fluid under pressure can penetrate the skin
causing serious injury. Relieve pressure before
disconnecting fuel or other lines.Tighten all
connections before applying pressure. Keep hands
and body away from pinholes and nozzles which
eject fluid under high pressure. Use a piece of
cardboard or paper to search for leaks. Do not use
your hand. 

If any fluid is injected into the skin, it must be
surgically removed within a few hours by a doctor
familiar with this type injury or gangrene may result.
Doctors unfamiliar with this type of injury may call
the Deere & Company Medical Department in Moline,
Illinois, or other knowledgeable medical source. 

Figure 45: Fuel Filters

NOTE: Engines are equipped with a primary fuel filter
(F) and a final fuel filter (B). Both fuel filters
have to be replaced together at the same time. 

1. Thoroughly clean fuel filter assembly and surrounding

area. 

2. Disconnect water-in-fuel sensor wiring. 

3. Loosen drain plug (C) and drain fuel into a suitable

container. 

NOTE: Lifting up on retaining ring as it is rotated
helps to get it past raised locators. 

4. Firmly grasp the retaining ring (A) and rotate it

clockwise 1/3 turn. Remove ring along with filter

element (B) or (F). 

CAUTION
Do not dump the old fuel into the new filter element.
This could cause fuel injection problems. 

A plug is provided with the new element for plugging
the used element. 

5. Inspect filter mounting base for cleanliness. Clean as

required. 

NOTE: Raised locators on fuel filter canister must be
indexed properly with slots in mounting base
for correct installation. 

6. Install new filter element dry onto mounting base. Be

sure element is properly indexed and firmly seated on

base. It may be necessary to rotate filter for correct

alignment. 

If equipped with water separator bowl (E), remove

filter element from separator bowl. Drain and clean

separator bowl. Dry with compressed air. Install bowl

onto new filter element. Tighten securely. 

7. Install retaining ring onto mounting base making

certain dust seal is in place on filter base. Hand

tighten ring (about 1/3 turn) until it ”snaps” into the

detent. DO NOT overtighten retaining ring. 

NOTE: The proper installation is indicated when a
"click" is heard and a release of the retaining
ring is felt. 

8. Bleed the fuel system. 

A Retaining Ring

B Final Fuel Filter Element

C Drain Plug

D Bleed Plug

E Water Separator Bowl 

F Primary Fuel Filter Element
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MAINTENANCE / 500 HOURS (CONT’D)

CHECK ENGINE MOUNTS 

Engine mounting is the responsibility of the vehicle or

generator manufacturer. Follow manufacturer's

guidelines for mounting specifications 

CAUTION
Use only Grade SAE 8 or higher grade of hardware
for engine mounting. 

Figure 46: Engine Mounting 

1. Check the engine mounting brackets (A), vibration

isolators, and mounting bolts on support frame and

engine block for tightness. Tighten as necessary. 

2. Inspect overall condition of vibration isolators, if

equipped. Replace isolators, as necessary, if rubber

has deteriorated or is crushed due to a loss of

elasticity. 

Check Engine Electrical Ground Connections 

Keep all engine ground connections clean and tight to

prevent electrical arcing which can damage engine or

electronic components. 

CHECK BELT (Engines with Manual Tensioner) 

Figure 47: Manual Belt Tensioner 

Figure 48: Reference Marks 

Inspect belts for cracks, fraying, or stretched out areas.

Replace if necessary. 

NOTE: Belt adjustment is measured using a gauge
stamped on the top edge of the alternator
bracket.

1. Loosen cap screws (B) and (C). 

2. Slide alternator in slot by hand to remove all excess

slack in belt. Scribe a reference mark (D) on line with

notch (E) on upper alternator bracket.

CAUTION
Do not pry against alternator rear frame. 

A Mounting Bracket

A Belt Gauge

B Cap Screw 

C Cap Screw

D Reference Mark Notch

E Alternator Upper Bracket
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MAINTENANCE / 500 HOURS (CONT’D)

3. Using the gauge (A) on the alternator bracket, stretch

belt by prying outward on alternator front frame.

Stretch the belt 1 gauge unit for a used belt and 1.5

gauge units for a new belt.

4. Tighten cap screws (B) and (C).

CHECK BELT (Engines with Automatic Tensioner) 

Figure 49: Automatic Belt Tensioner 

NOTE: With the belt loosened, inspect pulleys and
bearings. Rotate and feel for hard turning or
any unusual sounds. If pulleys or bearings
need replacement, see your John Deere
dealer. 

Belt drive systems equipped with automatic (spring) belt

tensioners cannot be adjusted or repaired. The automatic

belt tensioner is designed to maintain proper belt tension

over the life of the belt. If tensioner spring tension is not

within specification replace tensioner assembly. 

Check belt wear 

The belt tensioner is designed to operate within the limit

of arm movement provided by the cast stops (A and B)

when correct belt length and geometry is used. If the

tensioner stop on swing arm (A) is hitting the fixed stop

(B), check mounting brackets (alternator, belt tensioner,

idler pulley, etc.) and the belt length. Replace belt as

needed (see Replace Fan and Alternator Belt,

Maintenance/As Required Section). 

Check tensioner spring tension

Figure 50: Marks on Tensioner 

Figure 51: Align Marks 

A belt tension gauge will not give an accurate measure of

the belt tension when automatic spring tensioner is used.

Measure tensioner spring tension using a torque wrench

and procedure outlined below: 

1. Release tension on belt using a long-handled 1/2 inch

drive tool in tensioner arm. Remove belt from pulleys. 

2. Release tension on tensioner arm and remove drive

tool. 

3. Put a mark (A) on swing arm of tensioner as shown. 

4. Measure 21 mm (0.83 in.) from mark (A) and put a

mark (B) on tensioner mounting base. 

5. Install torque wrench in square hole so that it is

aligned with center of roller and tensioner as shown.

Rotate the swing arm using a torque wrench until

marks (A and B) are aligned. 

6. Record torque wrench measurement and compare

with specification below. Replace tensioner assembly

as required. 

A Tensioner Stop

B Fixed Stop

A Mark on Swing Arm

B Mark on Tensioner Mounting Base 

SPECIFICATIONS

Spring—Force 18—22 N·m (13—16 lb.-ft.) 
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MAINTENANCE / 500 HOURS (CONT’D)

CHECK COOLING SYSTEM 

WARNING

Explosive release of fluid from pressurized cooling
system can cause serious burns. 

Shut off engines. Only remove filler cap when cool
enough to touch with bare hands. Slowly loosen cap
to firs stop to relieve pressure before removing
completely. 

Test Radiator Cap 

Figure 52: Test Radiator Cap 

1. Remove radiator cap and attach to D05104ST tester

as shown. 

2. Pressurize cap to specification listed. Gauge should

hold pressure for 10 seconds within the normal range

if cap is acceptable.

If gauge does not hold pressure, replace radiator cap. 

3. Remove the cap from gauge, turn it 180°, and retest

cap to confirm measurement. 

Test Cooling System 

NOTE: Engine should be warmed up to test overall
cooling system. 

Figure 53: Test Radiator Cap 

1. Allow engines to cool, then carefully remove radiator

cap. 

2. Fill radiator with coolant to the normal operating level. 

CAUTION
DO NOT apply excessive pressure to cooling system,
doing so may damage radiator and hoses. 

3. Connect gauge and adapter to radiator filler neck.

Pressurize cooling system to specification listed for

radiator cap. 

4. With pressure applied, check all cooling system hose

connections, radiator, and overall engine for leaks. 

If leakage is detected, correct as necessary and test

system pressure again. 

If no leakage is detected, but the gauge indicated a

drop in pressure, coolant may be leaking internally

within the system or at the block-to-head gasket.

Have your engine distributor or servicing dealer

correct this problem immediately. 

SPECIFICATIONS

Radiator Cap 

Calibration—Pressure
100 kPa (1.00 bar) (14,5 psi) 

for 10 seconds minimum
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MAINTENANCE / 500 HOURS (CONT’D)

CHECK AIR INTAKE SYSTEM 

Figure 54 CAUTION
The air intake system must not leak. Any leak, no
matter how small, may result in engine failure due to
abrasive dirt and dust entering the intake system.

1. Inspect all intake hoses (piping) for cracks. Replace

as necessary.

2. Check clamps on air pipes (A) which connect the air

filter, engine and, if present, turbocharger and

air-to-air radiator. Tighten clamps as necessary.

3. Test air restriction indicator (B) for proper operation.

Replace indicator as necessary.

4. If engine has a rubber dust unloader valve (C),

inspect the valve on bottom of air filter for cracks of

plugging. Replace as necessary.

5. Service air filter as necessary

A Air Pipes

B Air Restriction Indicator

C Dust Unloader Valve
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MAINTENANCE / 2000 HOURS / 2 YEARS 

CHECK AND ADJUST ENGINE VALVE CLEARANCE 

Adjust engine valve clearance as follows or have your

authorized servicing dealer or engine distributor adjust

the engine valve clearance. 

Figure 55: Lock Engine at Top Dead Center 

1. Remove rocker arm cover and crankcase vent tube. 

2. Using JDE83 or JDG820 Flywheel Turning Tool (A),

rotate engine flywheel in running direction (clockwise

viewed from water pump) until No. 1 piston (front) has

reached top dead center (TDC) on compression

stroke. Insert timing pin JDG1571 (B) into flywheel

bore.

Figure 56: Adjust Valve Clearance 

3. Check and adjust valve clearance to specification

according to the following procedure: 

4. If valves need adjusting, loosen the locknut on rocker

arm adjusting screw. Turn adjusting screw until feeler

gauge slips with a slight drag. Hold the adjusting

screw from turning with screwdriver and tighten

locknut (A) to 27N·m(20lb.-ft.). Recheck clearance

after tightening locknut. Readjust clearance as

necessary. 

5. Reinstall rocker arm cover and crankcase vent tube. 

4045 Engine: 

NOTE: Firing order is 1-3-4-2. 

Figure 57: Valve Clearance Adjustment on 4045 

Engines 

1. Lock No. 1 piston at TDC compression stroke (B). 

2. Adjust valve clearance on No. 1 and 3 exhaust valves

and No. 1 and 2 intake valves. 

3. Rotate flywheel 360°. Lock No. 4 piston at TDC

compression stroke (C). 

4. Adjust valve clearance on No. 2 and 4 exhaust valves

and No. 3 and 4 intake valves. 

A Flywheel Turning Tool

B Timing Pin

A Locknut 

SPECIFICATIONS

Specification Valve Clearance (Engine Cold) 

Intake 0.35 mm (0.014 in.) 

Exhaust. 0.45 mm (0.018 in.)

A Front of Engine

B No. 1 Piston at TDC Compression Stroke

C No. 6 Piston at TDC Compression Stroke

E Exhaust Valve

I Intake Valve Compression Stroke
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MAINTENANCE / 2000 HOURS / 2 YEARS (CONT’D)

6068 Engine: 

NOTE: Firing order is 1-5-3-6-2-4. 

Figure 58: Valve Clearance Adjustment on 6068 

Engines 

1. Lock No. 1 piston at TDC compression stroke (B). 

2. Adjust valve clearance on No. 1, 3, and 5 exhaust

valves and No. 1, 2, and 4 intake valves. 

3. Rotate flywheel 360°. Lock No. 6 piston at TDC

compression stroke (C). 

4. Adjust valve clearance on No. 2, 4, and 6 exhaust

valves and No. 3, 5, and 6 intake valves. 

A Front of Engine

B No. 1 Piston at TDC Compression Stroke

C No. 6 Piston at TDC Compression Stroke

E Exhaust Valve

I Intake Valve Compression Stroke
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MAINTENANCE / 2000 HOURS / 2 YEARS (CONT’D)

DRAIN AND FLUSH COOLING SYSTEM 

NOTE: Drain and flush cooling system every 3000
hours/3 years when John Deere COOL-GARD
coolant is used. Otherwise every 2000 hours/
2 years. 

WARNING

Explosive release of fluid from pressurized cooling
system can cause serious burns. 

Shut off engine. Only remove filler cap when cool
enough to touch with bare hands. Slowly loosen cap
first to relieve pressure before removing completely. 

1. Slowly open the radiator cap. 

Figure 59: Oil Cooler Housing Drain Plug  

Drain engine coolant according to following procedures: 

2. Remove oil cooler housing drain plug (B). 

3. Open radiator drain valve (C). Drain all coolant from

radiator. 

4. Close all drain orifices after coolant has drained. 

5. Fill the cooling system with clean water. Run engine

until water passes through the thermostat to stir up

possible rust or sediment. 

6. Stop engine and immediately drain the water from

system before rust and sediment settle. 

7. After draining water, close all drain orifices and fill the

cooling system with cleaning product such as

PMCC2610 or PMCC2638 Cooling System Cleaners

available from your John Deere Dealer. Follow

manufacturer's directions on label. 

8. After cleaning the cooling system, drain cleaner and

fill with water to flush the system. Run engine until

water passes through the thermostat, then drain out

flushing water. 

9. Check cooling system hoses for proper condition.

Replace as necessary. 

10. Close all drain orifices and fill the cooling system with

specified coolant (see Diesel Engine Coolant). 

Figure 60: Radiator Drain Valve  

11. When refilling cooling system, loosen temperature

sensor (B) or plug at the rear of cylinder head to allow

air to escape (except for 6090 engines). 

12. Run engine until it reaches operating temperature

then check coolant level and entire cooling system for

leaks. 

Figure 61: Coolant Temperature Sensor   

A Oil Cooler Housing DrainPlug

C Radiator Drain Valve

C Coolant Temperature Sensor 
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WELDING NEAR ELECTRONIC CONTROL UNITS 

CAUTION
Do not jump-start engines with arc welding
equipment. Currents and voltages are too high and
may cause permanent damage. 

1. Disconnect the negative (-) battery cable(s). 

2. Disconnect the positive (+) battery cable(s). 

3. Connect the positive and negative cables together.

Do not attach to vehicle frame. 

4. Clear or move any wiring harness sections away from

welding area. 

5. Connect welder ground close to welding point and

away from control units. 

6. After welding, reverse Steps 1—5. 

KEEP ELECTRONIC CONTROL UNIT CONNECTORS 
CLEAN

CAUTION
Do not open control unit and clean with a
high-pressure spray. Moisture, dirt and other
contaminants may cause permanent damage.

1. Keep terminals clean and free of foreign debris.

Moisture, dirt and other contaminants may cause the

terminals to erode over time and not make a good

electrical connection.

2. If a connector is not in use, put on the proper dust cap

or an appropriate seal to protect it from foreign debris

and moisture.

3. Control units are not repairable.

4. Since control units are the components LEAST likely

to fail, isolate failure before replacing by completing a

diagnostic procedure. (See your John Deere dealer.)

5. The wiring harness terminals and connectors for

electronic control units are repairable.

CLEAN OR REPLACE AIR FILTER (ONE-PIECE) 

Figure 62  

Clean air filter when restriction indicator (A) is red. Air

filter can be cleaned up to six times. Thereafter, or at

least once a year, it must be replaced. 

Proceed as follows: 

1. Thoroughly clean all dirt around air filter area. 

2. Loosen clamp (B) then remove air filter. 

CAUTION
Never reinstall an air filter which shows evidence of
bad condition (punched, dented, etc.) allowing no
filtered air to enter the engine. 

3. Clean air filter with compressed air working from

”clean” to ”dirty” side. 

NOTE: Compressed air pressure must not exceed
600 kPa (6 bar; 88 psi). 

4. Mark air filter to keep track of each cleaning

operation. 

5. Fully depress air restriction indicator reset button and

release to reset indicator. 

6. Check air system entirely for proper condition (see

Check Air Intake System). 
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CLEAN OR REPLACE AIR FILTER ELEMENT 

Figure 63: Replace Air Filter Element 

(6090 Engine Shown)  

NOTE: The procedure for replacing air filter element
can vary depending on air filter configuration. 

Clean air filter element when restriction indicator is red.

Air filter element can be cleaned up to six times.

Thereafter, or at least once a year, it must be replaced. 

Proceed as follows: 

1. Thoroughly clean all dirt around air filter area. 

2. Unlatch and remove air filter cover (A). 

3. Remove air filter element (B) from canister. 

4. Clean all dirt from inside canister. 

CAUTION
Do not reinstall an air filter element which shows
evidence of bad condition (punched, dented, etc.)
allowing no filtered air to enter the engine. 

5. Clean air filter element with compressed air working

from ”clean” to ”dirty” side. 

NOTE: Compressed air pressure must not exceed
600 kPa (6 bar; 88 psi). 

6. Mark air filter to keep track of each cleaning

operation. 

7. Fully depress air restriction indicator reset button and

release to reset indicator. 

8. Check air system entirely for proper condition (see

Check Air Intake System). 

A Air Filter Cover 

B Air Filter Element 
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REPLACE FAN/ALTERNATOR POLY-V BELT

Figure 64: Fan/Alternator Belt Installation on 4045 
Engine

Figure 65: Fan/Alternator Belt Installation on 6068 

Engine

NOTE: With the belt removed, inspect pulleys and
bearings. Rotate and feel for hard turning or
any unusual sounds. If pulleys or bearings
need replacement, see your John Deere
Dealer or Distributor. 

Refer to “Check Belt” to determine if belt needs to be

replaced. 

1. Inspect belts for cracks, fraying, or stretched out

areas. Replace if necessary. 

2. On engines with automatic belt tensioner, release

tension on belt using a breaker bar and socket on

tension arm. 

On engines with manual tensioner, loosen cap screws

holding the alternator.

3. Remove poly-V belt from pulleys and discard belt. 

4. Install new belt, making sure belt is correctly seated in

all pulley grooves. Refer to belt routing shown for your

application. 

5. Apply tension to belt (See Check Belt Section). 

6. Start engine and check belt alignment.

ALT Alternator

CP Crank Pulley

FD Fan Drive

I Idler Pulley

T Tensioner

WP Water Pump
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BLEED THE FUEL SYSTEM 

WARNING

Escaping fluid under pressure can penetrate the skin
causing serious injury. Relieve pressure before
disconnecting fuel or other lines.Tighten all
connections before applying pressure.Keep hands
and body away from pinholes and nozzles which
eject fluid under high pressure.Use a piece of
cardboard or paper to search for leaks. Do not use
your hand. 

If ANY fluid is injected into the skin, it must be
surgically removed within a few hours by a doctor
familiar with this type of injury or gangrene may
result. Doctors unfamiliar with this type of injury may
call the Deere & Company Medical Department in
Moline, Illinois, or other knowledgeable medical
source. 

NOTE: 4045, and 6068 engines have two fuel filters
(primary and final). Whenever the fuel system
has been opened up for service (lines
disconnected or filters removed), it will be
necessary to bleed air from the system. On
dual fuel filter system, bleed air only from final
filter. 

4045 Engines with Mechanical Fuel System 

Figure 66: Fuel Filter Bleed Screw

1. Loosen the air bleed screw (A) two full turns. 

2. Operate fuel pump primer lever (B) until fuel flow is

free from air bubbles. 

3. Tighten bleed screw securely, continue operating

hand nozzles as explained next. primer until pumping

action is not felt. 

4. Start engine and check for leaks. 

If engine does not start, it will be necessary to bleed

air from fuel system at fuel injection pump or injection 

5. At Fuel Injection Pump: 

a. Slightly loosen fuel return line connection (C) at

fuel injection pump. 

b. Operate fuel pump primer lever until fuel, without

air bubbles, flow from fuel return line connection. 

c. Securely tighten return line connection. 

Figure 68: Mechanical Injection Pump Return Line 

A Air Bleed Screw

B Fuel Pump Primer Lever 

C Fuel Return Line Connection
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Figure 69: Bleed Fuel System at Fuel Injection 
Nozzles 

6. At Fuel Injection Nozzles: 

a. Using two open-end wrenches, loosen fuel line

connection at injection nozzle.   

b. Crank engine over with starting motor (but do not

start engine), until fuel free from bubbles flow out

of loosened connection. Retighten connection to

27 N·m (20 lb.-ft.). 

c. Repeat procedure for remaining injection nozzles

(if necessary) until all air has been removed from

fuel system. 

If engine still will not start, see your authorized

servicing dealer or engine distributor. Bleed Fuel

System at Fuel Injection Nozzles

Engines with HPCR Fuel System 

WARNING

High-pressure fluid remaining in fuel lines can cause
serious injury. Do not disconnect fuel lines between
the high pressure fuel pump and nozzles. Only bleed
the fuel system at the fuel filter bleed screw (A). 

Figure 70: Final Fuel Filter Bleed Screw

Figure 71: Fuel Pump Primer Lever

1. Loosen the air bleed screw (A) two full turns on final

filter base only. 

2. Operate fuel supply pump primer lever (B) until fuel

flow is free from air bubbles. 

3. Tighten bleed screw securely. Continue operating

primer until pumping action is not felt. 

4. Start engine and check for leaks. 

If engine will not start, repeat steps 1-4.

Troubleshooting 

A Air Bleed Screw

B Fuel Pump Primer Lever
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ENGINE TROUBLESHOOTING

NOTE: Before troubleshooting the engine, first retrieve any diagnostic trouble codes on the diagnostic gauge display and

perform the corrective actions. If any problems remain, use the following charts to solve engine problems.

SYMPTOM PROBLEM SOLUTION

Engine cranks but will not 

start

Incorrect starting procedure. Verify correct starting procedure.

No fuel. Check fuel in tank and manual shut-off valve.

Exhaust restricted. Check and correct exhaust restriction.

Fuel filter plugged or full of 

water.

Replace fuel filter or drain water from filter.

Injection pump not getting

fuel or air in fuel system.

Check fuel flow at supply pump or bleed fuel system.

Faulty injection pump or 

nozzles.

Consult authorized diesel repair station for repair or

replacement.

Engine hard to start or will 

not start

Engine starting under load. Remove load.

Improper starting 

procedure.

Review starting procedure.

No fuel. Check fuel tank.

Air in fuel line. Bleed fuel line.

Cold weather. Use cold weather starting aids.

Slow starter speed. See ”Starter Cranks Slowly”.

Crankcase oil too heavy. Use oil of proper viscosity.

Improper type of fuel. Consult fuel supplier; use proper type fuel for operating

conditions.

Water, dirt, or air in fuel 

system.

Drain, flush fill and bleed system.

Clogged fuel filter. Replace filter element.

Dirty or faulty injection 

nozzles.

Have authorized servicing dealer or engine distributor

check injectors.

Injection pump shut-off not 

reset.

Turn key switch to ”OFF” then to ”ON”.

Engine knocks Low engine oil level. Add oil to engine crankcase.

Injection pump out of time. See your authorized servicing dealer or engine distributor.

Low coolant temperature. Remove and check thermostat.

Engine overheating. See ”Engine Overheats”.

Engine runs irregularly or

stalls frequently

Low coolant temperature. Remove and check thermostat.

Clogged fuel filter. Replace fuel filter element.

Water, dirt, or air in fuel 

system.

Drain, flush fill and bleed system.

Dirty or faulty injection 

nozzles.

Have authorized servicing dealer or engine distributor

check injectors.

Below normal engine 

temperature

Defective thermostat. Remove and check thermostat.

Defective temperature

gauge or sender.

Check gauge, sender, and connections.
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Lack of power Engine overloaded. Reduce load.

Intake air restriction. Service air cleaner.

Clogged fuel filter. Replace filter elements.

Improper type of fuel. Use proper fuel.

Overheated engine. See ”Engine Overheats”.

Below normal engine 

temperature.

Remove and check thermostat.

Improper valve clearance. See your authorized servicing dealer or engine distributor.

Dirty or faulty injection 

nozzles.

Have authorized servicing dealer or engine distributor

check injectors.

Injection pump out of time. See your authorized servicing dealer or engine distributor.

Turbocharger not 

functioning.

See your authorized servicing dealer or engine distributor.

Leaking exhaust manifold 

gasket.

See your authorized servicing dealer or engine distributor.

Defective aneroid control 

line.

See your authorized servicing dealer or engine distributor.

Restricted fuel hose. Clean or replace fuel hose.

Low fast idle speed. See your authorized servicing dealer or engine distributor.

Low oil level. Add oil.

Improper type of oil. Drain, fill crankcase with oil of proper viscosity and quality.

High oil consumption Crankcase oil too light. Use proper viscosity oil.

Oil leaks. Check for leaks in lines, gaskets, and drain plug.

Restricted crankcase vent 

tube.

Clean vent tube.

Defective turbocharger. See your authorized servicing dealer or engine distributor.

Engine emits white smoke Improper type of fuel. Use proper fuel.

Low engine temperature. Warm up engine to normal operating temperature.

Defective thermostat. Remove and check thermostat.

Defective injection nozzles. See your authorized servicing dealer or engine distributor.

Engine out of time. See your authorized servicing dealer or engine distributor.

Engine emits black or gray

exhaust smoke

Improper type of fuel. Use proper fuel.

Clogged or dirty air cleaner. Service air cleaner.

Engine overloaded. Reduce load.

Injection nozzles dirty. See your authorized servicing dealer or engine distributor.

Engine out of time. See your authorized servicing dealer or engine distributor.

Turbocharger not 

functioning.

See your authorized servicing dealer or engine distributor.
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Engine overheats Engine overloaded. Reduce load.

Low coolant level. Fill radiator to proper level, check radiator and hoses for

loose connections or leaks.

Faulty radiator cap. Have serviceman check.

Stretched poly V-belt or

defective belt tensioner.

Check automatic belt tensioner and check belts for

stretching. Replace as required.

Low engine oil level. Check oil level. Add oil as required.

Cooling system needs 

flushing

Flush cooling system.

Defective thermostat. Remove and check thermostat.

Defective temperature

gauge or sender.

Check water temperature with thermometer and replace, if

necessary.

Incorrect grade of fuel. Use correct grade of fuel.

High fuel consumption Incorrect grade of fuel. Use correct grade of fuel.

Clogged or dirty air cleaner. Service air cleaner.

Engine overloaded. Reduce load.

Improper valve clearance. See your authorized servicing dealer or engine distributor.

Injection nozzles dirty. See your authorized servicing dealer or engine distributor.

Engine out of time. See your authorized servicing dealer or engine distributor.

Defective turbocharger. See your authorized servicing dealer or engine distributor.

Low engine temperature. Check thermostat.

Undercharged system Excessive electrical load

from added accessories.

Remove accessories or install higher output alternator.

Excessive engine idling. Increase engine rpm when heavy electrical load is used.

Poor electrical connections

on battery, ground strap,

starter, or alternator.

Inspect and clean as necessary.

Defective battery. Test battery.

Defective alternator. Test charging system.

Battery uses too much 

water

Cracked battery case. Check for moisture and replace as necessary.

Defective battery. Test battery.

Battery charging rate too 

high.

Test charging system.

Batteries will not charge Loose or corroded 

connections.

Clean and tighten connections.

Sulfated or worn-out 

batteries.

See your authorized servicing dealer or engine distributor.

Stretched poly V-belt or

defective belt tensioner.

Adjust belt tension or replace belts.

Starter will not crank Engine under load. Remove load.

Loose or corroded 

connections.

Clean and tighten connections.

Low battery output voltage. See your authorized servicing dealer or engine distributor.

Faulty start circuit relay. See your authorized servicing dealer or engine distributor.

Blown fuse. Replace fuse.
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Starter cranks slowly Low battery output. See your authorized servicing dealer or engine distributor.

Crankcase oil too heavy. Use proper viscosity oil.

Loose or corroded 

connections.

Clean and tighten connections.

Entire electrical system Faulty battery connection. Clean and tighten connections.

Sulfated or worn-out 

batteries.

See your authorized servicing dealer or engine distributor.

Blown fuse. Replace fuse.
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SPECIFICATIONS 

Unifie Inch Bolt and Screw Torque Values

a Grade 2 applies for hex cap screws (not hex bolts) up to 6 in. (152 mm) long. Grade 1 applies for hex cap screws over

6 in. (152 mm) long, and for all other types of bolts and screws of any length.

b “Lubricated” means coated with a lubricant such as engine oil, fasteners with phosphate and oil coatings, or 7/8 in. and

larger fasteners with JDM F13C, F13F or F13J zinc flake coating.

c “Dry” means plain or zinc plated without any lubrication, or 1/4 to 3/4 in. fasteners with JDM F13B, F13E or F13H zinc

flake coating.

Bolt or 
Screw Size

SAE Grade 1 SAE Grade 2a SAE Grade 5, 5.1 or 5.2 SAE Grade 8 or 8.2

Lubricatedb Dryc Lubricatedb Dryc Lubricatedb Dryc Lubricatedb Dryc

N·m lb.-in. N·m lb.-in. N·m lb.-in. N·m lb.-in. N·m lb.-in. N·m lb.-in. N·m lb.-in. N·m lb.-in.

1/4 3.7 33 4.7 42 6 53 7.5 66 9.5 84 12 106 13.5 120 17 150

N·m lb.-ft. N·m lb.-ft.

5/16 7.7 68 9.8 86 12 106 15.5 137 19.5 172 25 221 28 20.5 35 26

N·m lb-ft N·m lb-ft

3/8 13.5 120 17.5 155 22 194 27 240 35 26 44 32.5 49 36 63 46

N·m lb-ft N·m lb-ft N·m lb-ft

7/16 22 194 28 20.5 35 26 44 32.5 56 41 70 52 80 59 100 74

N·m lb.-ft.

1/2 34 25 42 31 53 39 67 49 85 63 110 80 120 88 155 115 

9/16 48 35.5 60 45 76 56 95 70 125 92 155 115 175 130 220 165 

5/8 67 49 85 63 105 77 135 100 170 125 215 160 240 175 305 225 

3/4 120 88 150 110 190 140 240 175 300 220 380 280 425 315 540 400 

7/8 190 140 240 175 190 140 240 175 490 360 615 455 690 510 870 640 

1 285 210 360 265 285 210 360 265 730 540 920 680 1030 760 1300 960 

1-1/8 400 300 510 375 400 300 510 375 910 670 1150 850 1450 1075 1850 1350 

1-1/4 570 420 725 535 570 420 725 535 1280 945 1630 1200 2050 1500 2600 1920 

1-3/8 750 550 950 700 750 550 950 700 1700 1250 2140 1580 2700 2000 3400 2500 

1-1/2 990 730 1250 930 990 730 1250 930 2250 1650 2850 2100 3600 2650 4550 3350 

Torque values listed are for general use only, based on

the strength of the bolt or screw. DO NOT use these

values if a different torque value or tightening procedure is

given for a specific application. For stainless steel

fasteners or for nuts on U-bolts, see the tightening

instructions for the specific application. Tighten plastic

insert or crimped steel type lock nuts by turning the nut to

the dry torque shown in the chart, unless different

instructions are given for the specific application. 

Shear bolts are designed to fail under predetermined

loads. Always replace shear bolts with identical property

class. Replace fasteners with the same or higher property

class. If higher property class fasteners are used, tighten

these to the strength of the original. Make sure fastener

threads are clean and that you properly start thread

engagement. When possible, lubricate plain or zinc plated

fasteners other than lock nuts, wheel bolts or wheel nuts,

unless different instructions are given for the specific

application. 
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SPECIFICATIONS (CONT’D)

Metric Bolt and Screw Torque Values

a “Lubricated” means coated with a lubricant such as engine oil, fasteners with phosphate and oil coatings, or M20 and

larger fasteners with JDM F13C, F13F or F13J zinc flake coating.

b “Dry” means plain or zinc plated without any lubrication, or M6 to M18 fasteners with JDM F13B, F13E or F13H zinc

flake coating.

Bolt or 
Screw Size

Class 4.8 Class 8.8 or 9.8 Class 10.9 Class 12.9

Lubricateda Dryb Lubricateda Dryb Lubricateda Dryb Lubricateda Dryb

N·m lb.-in. N·m lb.-in. N·m lb.-in. N·m lb.-in. N·m lb.-in. N·m lb.-in. N·m lb.-in. N·m lb.-in.

M6 4.7 42 6 53 8.9 79 11.3 100 13 115 16.5 146 15.5 137 19.5 172

N·m lb.-ft. N·m lb.-ft. N·m lb.-ft. N·m lb.-ft.

M8 11.5 102 14.5 128 22 194 27.5 243 32 23.5 40 29.5 37 27.5 47 35

N·m lb.-ft. N·m lb.-ft. N·m lb.-ft.

M10 23 204 29 21 43 32 55 40 63 46 80 59 75 55 95 70

N·m lb.-ft.

M12 40 29.5 50 37 75 55 95 70 110 80 140 105 130 95 165 120

M14 63 46 80 59 120 88 150 110 175 130 220 165 205 150 260 190

M16 100 74 125 92 190 140 240 175 275 200 350 255 320 235 400 300

M18 135 100 170 125 265 195 330 245 375 275 475 350 440 325 560 410

M20 190 140 245 180 375 275 475 350 530 390 675 500 625 460 790 580

M22 265 195 330 245 510 375 650 480 725 535 920 680 850 625 1080 800

M24 330 245 425 315 650 480 820 600 920 680 1150 850 1080 800 1350 1000

M27 490 360 625 460 950 700 1200 885 1350 1000 1700 1250 1580 1160 2000 1475

M30 660 490 850 625 1290 950 1630 1200 1850 1350 2300 1700 2140 1580 2700 2000

M33 900 665 1150 850 1750 1300 2200 1625 2500 1850 3150 2325 2900 2150 3700 2730

M36 1150 850 1450 1075 2250 1650 2850 2100 3200 2350 4050 3000 3750 2770 4750 3500

Torque values listed are for general use only, based on

the strength of the bolt or screw. DO NOT use these

values if a different torque value or tightening procedure is

given for a specific application. For stainless steel

fasteners or for nuts on U-bolts, see the tightening

instructions for the specific application. Tighten plastic

insert or crimped steel type lock nuts by turning the nut to

the dry torque shown in the chart, unless different

instructions are given for the specific application. 

Shear bolts are designed to fail under predetermined

loads. Always replace shear bolts with identical property

class. Replace fasteners with the same or higher property

class. If higher property class fasteners are used, tighten

these to the strength of the original. Make sure fastener

threads are clean and that you properly start thread

engagement. When possible, lubricate plain or zinc plated

fasteners other than lock nuts, wheel bolts or wheel nuts,

unless different instructions are given for the specific

application. 
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FOREWORD

This section concerns the alternator which you have just

purchased.

We wish to draw your attention to the contents of this

maintenance chapter.

SAFETY MEASURES 

Before using your machine for the first time, it is

important to read the whole of this installation and

maintenance manual.

All necessary operations and interventions on this

machine must be performed by a qualified technician. 

Our technical support service will be pleased to provide

any additional information you may require.

The various operations described in this manual are

accompanied by recommendations or symbols to alert

the user to the potential risk of accidents. It is vital that

you understand and take notice of the different warning

symbols used. 

CAUTION
Warning symbol for an operation capable of
damaging or destroying the machine or surrounding
equipment. 

WARNING

Warning symbol for general danger to personnel.

Warning symbol for electrical danger to personnel. 

WARNING SYMBOLS 

We wish to draw your attention to the following 2 safety

measures which must be complied with: 

a) During operation, do not allow anyone to stand in front

of the air outlet guards, in case anything is ejected from

them. 

b) Do not allow children younger than 14 to go near the

air outlet guards. 

A set of self-adhesive decals depicting the various

warning symbols is included with this maintenance

manual. They should be positioned as shown in the

drawing below once the machine has been fully installed. 

WARNING

The alternators must not be put into service until the
machines in which they are to be incorporated have
been declared compliant with Directives EC and plus
any other directives that may be applicable.
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RECEIPT 

STANDARDS AND SAFETY MEASURES 

Our alternators comply with most international standards.

See the EC Declaration of Incorporation on the last page. 

INSPECTION 

On receipt of your alternator, check that it has not

suffered any damage in transit. If there are obvious signs

of knocks, contact the transporter (you may be able to

claim on their insurance) and after a visual check, turn

the machine by hand to detect any malfunction. 

IDENTIFICATION 

The alternator is identified by means of a nameplate fixed

on the machine (see drawing). Make sure that the

nameplate on the machine conforms to your order. The

machine name is defined according to various criteria, for

example: LSA 46.2 M5 C6/4 

• LSA: name used in the PARTNER range 

 M: Marine 

 C: Cogeneration 

 T: Telecommunications 

• 46.2: machine type 

• M5: model 

• C: excitation system 

(C: AREP / J: SHUNT or PMG) 

• 6/4: winding number / number of poles. 

Nameplate 

So that you can identify your machine quickly and

accurately, we suggest you write its specifications on the

nameplate below. 

STORAGE 

Prior to commissioning, machines should be stored: 

• Away from humidity (< 90%); after a long period of

storage, check the machine insulation (See “Electrical

checks” on page 73) To prevent the bearings from

becoming marked, do not store in an environment

with significant vibration. 

APPLICATION 

These alternators are mainly designed to produce

electricity in the context of applications involving the use

of generators.

CONTRAINDICATIONS TO USE 

Use of the machine is restricted to operating conditions

(environment, speed, voltage, power, etc.) compatible

with the characteristics indicated on the nameplate. 

TECHNICAL CHARACTERISTICS

ELECTRICAL CHARACTERISTICS 

This LSA 46.2 alternator is a machine without slip rings

or revolving armature brushes, wound as “2/3 pitch”, 12

wire, with class H insulation and an AREP field excitation

system.

MECHANICAL OPTIONS 

• Steel frame 

• Cast iron end shields 

• Protected ball bearings, greased for life 

• Mounting arrangements: IM 1201 (MD 35) foot and

flange mounted, single-bearing with SAE coupling

disc.

• Drip-proof machine, self-cooled 

• Degree of protection: IP 23 

AREP SYSTEM 

EXCITER

Field

Armature

T1 T2 T3

T4 T5 T6

V
a
r is

t o
r

5+ 6- 

T7 T8 T9

T10 T11 T12

   R 450 

Aux. windings

STATOR : 6 or 12-wire (marking T1 to T 12)   MAIN FIELD

Voltage reference
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 INSTALLATION 

Personnel undertaking the various operations indicated

in this section must wear personal protective equipment

appropriate for mechanical and electrical hazards. 

ASSEMBLY 

WARNING

All mechanical handling operations must be
undertaken using suitable equipment and the
machine must be horizontal. Check how much the
machine weighs before choosing the lifting tool. 

Handling 

The generously sized lifting rings are for handling the

alternator alone. They must not be used to lift the genset.

The choice of lifting hooks or handles should be

determined by the shape of these rings. Choose a lifting

system which respects the integrity and the environment

of the alternators. 

During this operation, do not allow anyone to stand under

the load. 

Coupling 

Single-bearing alternator

Before coupling the machines, check that they are

compatible by: 

• undertaking a torsional analysis of the transmission, 

• checking the dimensions of the flywheel and its

housing, the flange, coupling discs and offset. 

CAUTION
When coupling the alternator to the prime mover, do
not use the fan to turn the alternator or rotor. The
holes of the coupling discs should be aligned with
the flywheel holes by cranking the engine. Make sure
the alternator is securely bedded in position during
coupling.

Check that there is lateral play on the crankshaft. 

Double-bearing alternator

Semi-flexible coupling Careful alignment of the machines

is recommended, checking that the lack of concentricity

and parallelism of both parts of the coupling do not

exceed 0.1 mm.

This alternator has been balanced with a 1/2 key. 

Location 

The room where the alternator is placed must be

ventilated to ensure that the ambient temperature cannot

exceed the data on the nameplate. 

CHECKS PRIOR TO FIRST USE

Electrical checks 

WARNING

Under no circumstances should an alternator, new or
otherwise, be operated if the insulation is less than 1
meg ohm for the stator and 100,000 ohms for the
other windings. 

There are 2 possible methods for restoring the above

minimum values. 

a) Dry out the machine for 24 hours in a drying oven at a

temperature of 110 °C (without the regulator).

b) Blow hot air into the air intake, having made sure that

the machine is rotating with the exciter field

disconnected. 

Note: Prolonged standstill: In order to avoid these
problems, we recommend the use of space
heaters, as well as turning over the machine
from time to time. Space heaters are only
really effective if they are working
continuously while the machine is stopped. 
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WARNING

Ensure that the alternator has the degree of
protection matching the defined environmental
conditions. 

Mechanical checks 

Before starting the machine for the first time, check that:

• all fixing bolts and screws are tight.

• the cooling air is drawn in freely.

• the protective grilles and housing are correctly in

place. 

• the standard direction of rotation is clockwise as seen

from the shaft end (phase rotation in order 1 - 2 -

3).For anti-clockwise rotation, swap 2 and 3.

• the winding connection corresponds to the site

operating voltage (See “TERMINAL CONNECTION

DIAGRAMS” on page 74). 

TERMINAL CONNECTION DIAGRAMS

To modify the connection, change the position of the

stator cables on the terminals. The winding code is

specified on the nameplate. 

Terminal connection: 12 wire

Any intervention on the alternator terminals during
connection or checks should be performed with the
machine stopped. 

Connection codes  Voltage L.L Factory connection 

L1(U)

N

L3(W)

T1 T7

T12

T10T4

T9

T3

T6

T11

T5

T2

T8 L2(V)

A
3-phase

3-phase

Winding 60 Hz50 Hz

190 - 208 190 - 240

220       -

    - 190 - 208

6

7

8

6

7

8

9

N

T1

T7

T12
T10

T4

T9

T3 T6

T11 T5

T2T8

L1(U)

L3(W) L2(V)

D

R 250 voltage detection : 
0  => (T8)  /  110 V => (T11) 
R 450 voltage detection : 
0  => (T3)  /  220 V => (T2) 

L1(U)

L2(V)

L3(W)

NDE

Winding 60 Hz50 Hz

380 - 415 380 - 480

440 

600 500 

      -

    - 380 - 416

R 250 voltage detection : 
0  => (T8)  /  110 V => (T11) 
R 450 voltage detection : 
0  => (T3)  /  380 V => (T2) NDE 

L1(U)

L2(V)

L3(W)

N

T3

T2

T1

T11

T4

T12 T6

T10

T5

T7

T8

T9

N

T3

T2

T1

T11

T4

T12 T6

T10

T5

T7

T8

T9

In case of connection, ensure that AVR voltage detection is correct !

Winding 9 : R 450 voltage detection + transformer (See specific diagram AREP or SHUNT)

 The factory can supply a set of flexible shunts and special connection links as an option for making these connections. (*).
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Connection codes  Voltage L.L Factory connection 

L2(V)

L3(W)

In case of connection, ensure that AVR voltage detection is correct !
 The factory can supply a set of flexible shunts and special connection links as an option for making these connections. (*).

1 PH
MT1

T7
T12

T10

T4

T9

T3

T6

T11

T5

T2

T8L
L

60 Hz50 Hz

220 - 240 220 - 240

250 - 260

200

      -

220 - 240

R 250 voltage detection : 
0  => (T8)  /  110 V => (T11)
R 450 voltage detection : 
0  => (T3)  /  220 V => (T2) 

NDE

M

T3

T2

T1

T11

T4

T12 T6

T10

T5

T7

T8

T9

(
*

)

6

7

8

6

7

8

F L1(U)

M

L3(W)

T1

T7

T12

T10

T4T9

T3

T6

T11 T5 T2T8
L2(V)

L1(U)

L2(V)

L1(U)

L2(V)

L3(W)

1 phase

1 phase

or

3-phase

FF

G

Winding 60 Hz50 Hz

220 - 240 220 - 240

220 - 240

240 - 254       -

R 250 voltage detection : 
0  => (T4)  /  110 V => (T1) 
R 450 voltage detection : 
0  => (T10)  /  220 V => (T1) 

R 250 voltage detection : 
0  => (T8)  /  110 V => (T11) 
R 450 voltage detection : 
0  => (T3)  /  220 V => (T2) 

NDE 

Winding

6

7

8

Winding

60 Hz50 Hz

220 - 240 220 - 240

220 - 240

240 - 254       -

      -

      -

NDE 

L

L L

T1 T7

T12

T10T4

T9
T3

T6

T11T5

T2 T8

LM

Voltage LM = 1/2 voltage LL

Voltage LM = 1/2 voltage LL

Voltage LM = 1/2 voltage LL

Operating phases L2 (V), L3 (W) single phase 

M

T3

T2

T2

T11

T4

T4

T12 T6

T6

T10

T10

T5

T5

T7

T7

T8

T8

T9

T3
T9

11

T12

M

(
*

)

(
*

)

T1

T1
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Terminal connection: 6 wire (not possible with the R 250) 

Connection checks 

WARNING

Electrical installations must comply with the current
legislation in force in the country of use.

Check that:

• The residual circuit-breaker conforms to legislation on

protection of personnel, in force in the country of use,

and has been correctly installed on the alternator

power output as close as possible to the alternator. (In

this case, disconnect the wire of the interference

suppression module linking the neutral). 

• Any protection devices in place have not been

tripped. 

• If there is an external AVR, the connections between

the alternator and the cabinet are made in

accordance with the connection diagram. 

• There is no short-circuit phase-phase or phase-

neutral between the alternator output terminals and

the generator set control cabinet (part of the circuit not

protected by circuit breakers or relays in the cabinet). 

• The machine should be connected with the busbar

separating the terminals as shown in the terminal

connection diagram. 

COMMISSIONING 

WARNING

The machine can only be started up and used if the
installation is in accordance with the regulations and
instructions defined in this manual. 

Connection codes  Voltage L.L Factory connection 

3-phase

N

T1

T4

T3

T6

T5

T2

L1(U)

L3(W) L2(V)

D

L1(U)

L2(V)

L3(W)

L1(U)

L2(V)

L3(W)

NDE 

NDE 

N

T3

T2

T1

T4

T5

T6

L1(U)

L3(W)

T1

T4T3

T6

T5 T2

L2(V)

F
T3

T2

T1

T5

T4

T6

1 phase or 3-phase

(
*

)

Winding 60 Hz50 Hz

440

380 - 416      -

      -

Winding 60 Hz50 Hz

R 450 voltage detection : 
0  => (T3)  /  220 V => (T2)

Operating phases : L2 (V), L3 (W) single phase 

380 - 415 380 - 4806S

7S

8S

6S

7S

8S

220 - 240 220 - 277

240 - 254       -

    - 220 - 240

9S - 600 

R 450 voltage detection : 
0  => (T3)  /  380 V => (T2) 

Winding 9 : R 450 voltage detection
+ transformer (See specific diagram)

In case of connection, ensure that the AVR voltage detection is correct !
 The factory can supply a set of flexible shunts and special connection links as an option for making these connections. (*).
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The machine is tested and set up at the factory. When

first used with no load, make sure that the drive speed is

correct and stable (see the nameplate). With the

regreasable bearing option, we recommend greasing the

bearings at the time of commissioning (See “Bearings”

on page 77). On application of the load, the machine

should achieve its rated speed and voltage; however, in

the event of abnormal operation, the machine setting can

be altered (follow the adjustment procedure (See

“SETTING UP” on page 77). If the machine still operates

incorrectly, the cause of the malfunction must be located

(See “MECHANICAL DEFECTS” on page 79). 

SETTING UP

The various adjustments during tests must be made
by a qualified engineer. Ensure that the drive speed
specified on the nameplate is reached before
commencing adjustment. After operational testing,
replace all access panels or covers. The AVR is used
to make any adjustments to the machine. 

SERVICING - MAINTENANCE 

SAFETY MEASURES

Servicing or troubleshooting must be carried out strictly in

accordance with instructions so as to avoid the risk of

accidents and to maintain the machine in its original

state. 

All such operations performed on the alternator
should be undertaken by personnel trained in the
commissioning, servicing and maintenance of
electrical and mechanical components, who must
wear personal protective equipment appropriate for
mechanical and electrical hazards. 

Before any intervention on the machine, ensure that it

cannot be started by a manual or automatic system and

that you have understood the operating principles of the

system. 

ROUTINE MAINTENANCE 

Checks after start-up

After approximately 20 hours of operation, check that all

fixing screws on the machine are still tight, plus the

general state of the machine and the various electrical

connections in the installation. 

Bearings

As standard, the alternator is fitted with permanently

greased bearings. As an option, they may be

regreasable. It is advisable to lubricate the alternator

during operation. Time intervals and quantity of grease

are given in the table below. 

Lubrication intervals are given for grease type: LITHIUM -

standard - NLGI 3.

In the factory, the grease used for lubrication is: ESSO -

Unirex N3.

Before using another grease, check for compatibility with

the original one. Monitor the temperature rise in the

bearings (See “MECHANICAL DEFECTS” on page 79). 

Electrical servicing 

Commercially-available volatile degreasing agents can

be used. 

CAUTION
Do not use: trichlorethylene, perchlorethylene,
trichloroethane or any alkaline products. 

WARNING

These operations must be performed at a cleaning
station, equipped with a vacuum system that collects
and flushes out the products used.

The insulating components and the impregnation system

are not at risk of damage from solvents. Avoid letting the

cleaning product run into the slots. Apply the product with

a brush, sponging frequently to avoid accumulation in the

housing. Dry the winding with a dry cloth. Let any traces

evaporate before reassembling the machine. 

DE / NDE BEARING 6316 C3 6315 C3

Quantity of grease 33g 30g

Regreasing interval 4000H 4500H
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Mechanical servicing

CAUTION
Cleaning the machine using water or a high pressure
washer is strictly prohibited. Any problems arising
from such treatment are not covered by our warranty.

Degreasing: Use a brush and detergent (suitable for paint

work). Dusting: Use an air gun. If the machine is fitted

with air inlet and outlet filters, the maintenance personnel

should clean them routinely at regular intervals. In the

case of dry dust, the filter can be cleaned using

compressed air and / or replaced if it is clogged. After

cleaning the alternator, it is essential to check the winding

insulation (See “CHECKS PRIOR TO FIRST USE” on

page 73). 

FAULT DETECTION 

If, when commissioned, the alternator does not work

normally, the source of the malfunction must be identified

(See “MECHANICAL DEFECTS” on page 79) (See

“ELECTRICAL FAULTS” on page 80). 
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MECHANICAL DEFECTS 

  FAULT ACTION

Bearing Excessive temperature rise 

in one or both bearings 

(bearing temperature more 

than 80 °C) with or without 

abnormal bearing noise 

- If the bearing has turned blue or if the grease has turned black, change 

the bearing

- Bearing not fully locked (abnormal play in the bearing cage)

- Check the end shield alignment (flange not properly fitted) 

Abnormal 

temperature 

Excessive temperature rise 

in the alternator housing 

(more than 40° C above 

the ambient temperature) 

- Air flow (intake-outlet) partially clogged or hot air is being recycled from 

the alternator or engine

- Alternator operating at too high a voltage (> 105% of Un on load)

- Alternator overloaded 

Vibration 

 

 

Excessive vibration - Misalignment (coupling)

- Defective mounting or play in coupling

- Rotor balancing fault (Engine - Alternator) 

Excessive vibration and 

humming noise coming 

from the machine 

- Phase imbalance

- Stator short-circuit 

Abnormal 

noise 

Alternator damaged by a 

significant impact, followed 

by humming and vibration 

- System short-circuit

- Mis-paralleling

Possible consequences:

- Broken or damaged coupling

- Broken or bent shaft extension

- Shifting and short-circuit of revolving field winding

- Fan fractured or coming loose on shaft

- Irreparable damage to rotating diodes, AVR, surge suppressor 
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ELECTRICAL FAULTS 

Checking the winding 

You can check the winding insulation by performing a

high voltage test. In this case, you must disconnect all

AVR wires. 

CAUTION
Damage caused to the AVR in such conditions is not
covered by our warranty.

FAULT ACTION EFFECT CHECK / CAUSE 

No voltage at 

no load on 

start-up 

Connect a new battery of 4 

to 12 volts to terminals E- 

and E+, respecting the 

polarity, for 2 to 3 seconds 

The alternator builds up and its 

voltage is still correct when the 

battery is removed 

- Lack of residual magnetism 

The alternator builds up but its 

voltage does not reach the rated 

value when the battery is removed 

- Check the connection of the 

voltage reference to the AVR

- Faulty diodes

- Armature short-circuit 

The alternator builds up but its 

voltage disappears when the battery 

is removed 

- Faulty AVR

- Field windings open circuit (check 

winding)

- Revolving field coil open circuit 

(check the resistance) 

Voltage too 

low 

Check the drive speed Correct speed Check the AVR connections (AVR 

may be faulty)

- Field windings short-circuited

- Rotating diodes burnt out

- Revolving field coil short-circuited

- Check the resistance

Speed too low Increase the drive speed (do not 

touch the AVR voltage pot. (P2) 

before running at the correct speed) 

Voltage too 

high 

Adjust AVR voltage 

potentiometer 

Adjustment ineffective Faulty AVR 

Voltage 

oscillations 

Adjust the AVR stability 

potentiometer 

If no effect: try normal or fast stability 

modes (ST2) 

- Check the speed: possibility of 

cyclic irregularity

- Loose connections

- Faulty AVR- Speed too low when 

on load (or AVR LAM set too high) 

Voltage 

correct at no 

load and too 

low when on 

load 

Run at no load and check 

the voltage between E+ 

and E- on the AVR 

Voltage between E+ and E- (DC) 

SHUNT / AREP / PMG < 10V 

- Check the speed (or AVR LAM set 

too high) 

Voltage between E+ and E- SHUNT 

/ AREP / PMG > 15V 

- Faulty rotating diodes

- Short-circuit in the revolving field 

coil. Check the resistance.

- Faulty exciter armature. Check the 

resistance. 

Voltage 

disappears 

during 

operation 

Check the AVR, the surge 

suppressor, the rotating 

diodes, and replace any 

defective components 

The voltage does not return to the 

rated value 

- Exciter winding open circuit

- Faulty exciter armature

- Faulty AVR

- Revolving field coil open circuit or 

short-circuited 
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Checking the diode bridge 

A diode in good working order should allow the current to

flow only in the anode-to cathode direction. 

Checking the windings and rotating diodes using 
separate excitation 

During this procedure, make sure that the alternator
is disconnected from any external load and inspect
the terminal box to check that the connections are
fully tightened. 

1. Stop the unit, disconnect and isolate the AVR wires. 

2. There are two ways of creating an assembly with

separate excitation. 

Assembly A: Connect a 12 V battery in series with a

rheostat of approximately 50 ohms - 300 W and a diode

on both exciter field wires (5+) and (6-). 

Assembly A 

Assembly B: Connect a “Variac” variable power supply

and a diode bridge on both exciter field wires (5+) and

(6-). 

Both these systems should have characteristics which

are compatible with the field excitation power of the

machine (see the nameplate). 

3. Run the unit at its rated speed. 

4. Gradually increase the exciter field current by

adjusting the rheostat or the variac and measure the

output voltages on L1 - L2 - L3, checking the

excitation voltage and current at no load (see the

machine nameplate or ask for the factory test report).

When the output voltage is at its rated value and

balanced within 1% for the rated excitation level, the

machine is in good working order. The fault therefore

comes from the AVR or its associated wiring (i.e.

sensing, auxiliary windings). 

Assembly B

DISMANTLING, REASSEMBLY (SEE PAGE 86). 

CAUTION
During the warranty period, this operation should
only be carried out in an LEROY-SOMER approved
workshop or in our factory, otherwise the warranty
may be invalidated. Whilst being handled, the
machine should remain horizontal (rotor not locked
in position). Check how much the machine weighs
before choosing the lifting method. 

Tools required 

To fully dismantle the machine, we recommend using the

tools listed below:

• 1 ratchet spanner + extension

• 1 torque wrench 

CA
A n o d e C a t h o d e

- -

++
~~~

C    C    C

A  A  A

C   C   C

A    A    A

~ ~ ~

-

CA

+

-

CA

+

6 -   5 +   

Diode 1A

12V battery

Rh. 50Ω - 300W

-
+

ASSEMBLY A Exciter field

Diode 1A

-

+

6 -   5 +   

Variac AC

220V  

DC

12V  

50
60

70
08

90

100

40

30
02

10

0

ASSEMBLY B Exciter field
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• 1 set of flat spanners: 8 mm, 10 mm, 18 mm -1 socket

set: 8, 10, 13, 16, 18, 21, 24, 30 mm 

• 1 socket with male ferrule: 5 mm 

• 1 puller 

Screw tightening torque 

See page 86 

Access to diodes 

• Open the air intake grille (51).

• Disconnect the diodes. 

• Check the 6 diodes, change the diode bridges if

necessary. 

Access to connections and the regulation system 

Access directly by removing the top of the cover (48) or

the AVR access door (466). 

Replacing the non-drive end bearing 

• Remove the box lid (48) and the non-drive end panel

(365) and remove the 2 screws from the part (122).

• Disconnect the stator outputs (T1 to T12). 

• Disconnect the auxiliary winding wires AREP

(X1,X2,Z1,Z2).

• Disconnect the exciter wires (5+,6-).

• Remove the air inlet louvre (51). If using a single-

bearing or double-bearing machine with the

regreasable bearing option: -Remove the bearing

(78) thrust screws (72).

• Remove all 4 screws (37).

• Remove the shield (36).

• Take out the anti friction bearing (70) using a puller

with a central screw (see drawing below). 

• Fit the new anti friction bearing onto the shaft after

heating it by induction to approximately 80 °C.

• Mount the new pre loading (wavy) washer (79) + the

new “O” ring seal (349) in the shield (36) and coat the

bearing seat with adhesive paste (see After Sales

Service).If using a single-bearing or double-bearing

machine with the regreasable bearing option: 

• Screw a threaded rod into the thrust bearing (78).

• Refit the end shield on the machine using a dowel and

nut in the shaft extension (see drawing). 

• Slide the threaded rod into the shield hole to make it

easier to assemble (see basic diagram). 

• Fit the thrust bearing screws (78), remove the

threaded rod, fit the other screw and tighten up the

assembly.

• Tighten the 4 bearing screws (37).

• Connect wires. 

• Fit the 2 support screws (122).

• Fit the air inlet louvre (51).

• Replace the cover. 

CAUTION
When dismantling the shields, you will need to
change the anti friction bearings, the “O” ring seal,
the pre loading (wavy) washer and adhesive paste.

Rotor

Non-drive end shield

Dowel

Nut

Threaded rod 

4 78 36
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Dismantling the rotor assembly 

• Remove the non-drive end shield (36) (See

“Replacing the non-drive end bearing” on page 82). 

• Remove the drive end shield (30) if it is a double-

bearing machine. 

• Support the drive end rotor (4) with a strap or with a

support constructed in accordance with the following

drawing. 

• Move the strap as the rotor moves in order to

distribute the weight over it. 

CAUTION
When dismantling the rotor involves changing parts
or rewinding, the rotor must be rebalanced. 

Reassembling the machine 

• Mount the rotor (4) in the stator (1) (see drawing

above) taking care not to knock the windings. 

If using a single-bearing or double-bearing machine with

the regreasable bearing option:

• Mount the new pre loading (wavy) washer (79) + the

new “O” ring seal (349) in the shield (36). 

• Screw a threaded rod into the thrust bearing (78).

• Refit the shield (36) on the machine using a dowel

and nut in the shaft extension (see diagram).

• Slide the threaded rod into the shield hole to make it

easier to assemble (see diagram).

• Fit the thrust bearing screws (78), remove the

threaded rod, fit the other screw and tighten up the

assembly.

• Tighten the 4 bearing screws (37).

• Reconnect exciter wires E+, E-. 

• Finish reassembling the cover.

• Refit the flange (30) on the stator (1).

• Tighten the screws (31).

Dismantling and reassembly of the filters  

• Remove the grille (417) then take out the filter (418).

Change the filter if necessary; please refer to section

4.2.5 for cleaning the filter. 

To replace, follow the instructions in reverse order. 

After operational testing, it is essential to replace all
access panels or covers. 

418

417

51
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TABLE OF CHARACTERISTICS

G60-SIIIA

Three-phase: 4-pole, AREP excitation

Resistances at 20 °C (Ω)

Resistance of auxiliary windings at 20 °C (Ω)

Field excitation current i exc (A) - 400V - 50 Hz

“i exc”: excitation current of the exciter field

Table of weights

(values given for information only)

G80-SIIIA

Three-phase: 4-pole, AREP excitation

Resistances at 20 °C (Ω)

Resistance of auxiliary windings at 20 °C (Ω)

Field excitation current i exc (A) - 400V - 50 Hz

“i exc”: excitation current of the exciter field

Table of weights

(values given for information only)

G100-SIIIA

Three-phase: 4-pole, AREP excitation

Resistances at 20 °C (Ω)

Resistance of auxiliary windings at 20 °C (Ω)

Field excitation current i exc (A) - 400V - 50 Hz

“i exc”: excitation current of the exciter field

Table of weights

(values given for information only)

G150-SIIIA

Three-phase: 4-pole, AREP excitation

Resistances at 20 °C (Ω)

Resistance of auxiliary windings at 20 °C (Ω)

Field excitation current i exc (A) - 400V - 50 Hz

“i exc”: excitation current of the exciter field

Table of weights

(values given for information only)

42.3 Stator L/N Rotor Field coil Armature

L9 0.095 0.91 7.35 0.20

Type X1, X2 auxil. wdgs Z1, Z2 auxil. wdgs

L9 0.313 0.433

Type No load At rated load

L9 0.87 2.90

Type Total weight (kg) Rotor (kg)

L9 215 75

43.2 Stator L/N Rotor Field coil Armature

L8 0.063 1.96 4.6 0.23

Type X1, X2 auxil. wdgs Z1, Z2 auxil. wdgs

L8 0.21 0.4

LSA 
43.2

No load At load

L8 0.8 3.2

Type Total weight (kg) Rotor (kg)

L9 330 120

44.2 Stator L/N Rotor Field coil Armature

VS45 0.046 2.51 4.6 0.5

Type X1, X2 auxil. wdgs Z1, Z2 auxil. wdgs

VS45 0.3 0.5

LSA 
44.2

No load At load

VS45 1 4.2

Type Total weight (kg) Rotor (kg)

VS45 405 140

44.2 Stator L/N Rotor Field coil Armature

M95 0.024 3.32 4.6 0.5

Type X1, X2 auxil. wdgs Z1, Z2 auxil. wdgs

M95 0.17 0.28

LSA 
44.2

No load At load

M95 1.2 4

Type Total weight (kg) Rotor (kg)

M95 515 185
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G200-SIIIA

Three-phase: 4-pole, AREP excitation

Resistances at 20 °C (Ω)

Resistance of auxiliary windings at 20 °C (Ω)

Field excitation current i exc (A) - 400V - 50 Hz

“i exc”: excitation current of the exciter field

Table of weights

(values given for information only)

The voltage and current values are given for no-load

operation and operation at rated load with separate field

excitation. All values are given to be within ± 10%. All

values are given at 50 Hz.

44.2 Stator L/N Rotor Field coil Armature

M5 0.0182 0.24 8.8 0.035

Type X1, X2 auxil. wdgs Z1, Z2 auxil. wdgs

M5 0.216 0.363

LSA 
44.2

No load At load

M5 1.1 3.8

Type Total weight (kg) Rotor (kg)

M5 700 260
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EXPLODED VIEW, PARTS LIST AND TIGHTENING TORQUE 

LSA 42.3 single-bearing - G60SIIIA

REF. QTY DESCRIPTION 
SCREW 

Ø 
TORQUE

N.M 

40 1 Plastic cover - -

41 2 Terminal box lid - -

49 Terminal box screw M5 3.6 ±0.4

53 1 Plug - -

59 1 Access flap M5 3.6 ±0.4

70 1 NDE bearing - -

79 1 Preloading wavy washer - -

90 1 Wound exciter field - -

91 4 Field fixing screw M6 10

100 1 Exciter armature - -

120 1 Terminal plate support M5 6

124 1 Terminal plate M5 6

198 1 Regulator (AVR) M5 4 ±0.5

199 Interference suppression module M5 6

343 2 Direct diode assembly M5 4

349 1 0 ring seal - -

- 1 AVR fuses - -
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LSA 43.2 - G80SIIIA, LSA 44.2 - G100SIIIA and G150-SIIIA

REF. QTY DESCRIPTION 
SCREW 

Ø 
TORQUE

N.M 

41 1 Cover front panel - -

47 1 Cover rear panel - -

48 1 Cover top panel - -

49 34 Fixing screws M6 5

59 3 Inspection door - -

70 1 NDE bearing - -

79 1 Preloading wavy washer - -

90 1 Wound exciter field - -

91 4 Field fixing screw M6 10

100 1 Exciter armature - -

120 1 Terminal block support - -

124 1 Terminal block M10 20

198 1 Voltage regulator (AVR) - -

343 1 Diode bridge assembly M6 5

349 1 O ring - -
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LSA 46.2 single-bearing - G200-SIIIA

REF. QTY DESCRIPTION 
SCREW 

Ø 
TORQUE

N.M 

70 1 Non drive end bearing - -

79 1 Preloading (wavy) washer - -

90 1 Exciter field - -

100 1 Exciter armature - -

124 1 Terminal plate M12 35

198 1 Voltage regulator (AVR) - -

343 1 Diode bridge assembly M6 4

347 1 Protection varistor (+ PCB) - -








