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ESI GENERATOR INTRODUCTION

1 Introduction

/NWARNING | Read and understand this manual before operating the machine to avoid serious
injury or death.

1.1 General Description

ESI built generators come in a variety of configurations and sizes. Refer to unit specifications and manual
components for specific details. General operation and maintenance remains the same for all of these
units.

1.2 Manual Applicability
This manual is applicable to the following Equipment Source Incorporated (ESI) machine models:

Model Description

KPG & IPG Series Skid mounted ESI Generators
KPG & IPG Series ESI Generators with Enclosures
Enclosure Series

This manual should be kept with the machine at all times. Immediately contact Equipment Source
Incorporated (manufacturer) or an authorized dealer to obtain a copy of this manual if missing or
damaged. Refer to www.equipmentsourceinc.com for current contact information.

1.3 Manual Scope

This manual contains basic operating and maintenance instructions for the above listed product. For
detailed service instructions concerning specific electrical or mechanical components, refer to the
operation and maintenance manual provided by the manufacture of the specific component or contact
an authorized service provider. Operation and Maintenance instructions for the generator controller can
be found in the separate controller manual included with the generator.

1.4 Warranty
Review the warranty before operating or working on the unit. The warranty contains important safety
and operational requirements. Contact ESI for the latest warranty information.

1.5 Installation

Review the installation requirements before installing, operating or working on the unit. The installation
requirements contain important information and must be adhered to in order to maintain warranty.
Contact ESI for the latest installation requirements.
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ESI GENERATOR IMPORTANT SAFETY INSTRUCTIONS

2 IMPORTANT SAFETY INSTRUCTIONS

/\WARNING = SAVE THESE INSTRUCTIONS. This manual contains important instructions that
should be followed during the operation and maintenance of the generator,
battery and heater.

2.1 Training
= Never allow untrained personnel to operate or service the machine. Take time to read the
manual and discuss safe practices with jobsite personnel.
= Read and understand the operating section of this manual.
= Take time to familiarize yourself with the controls and instructional placards before operating or
servicing.
=  Contact your dealer or service provider if additional training is necessary.

2.2 Operating

= Some components are hot while in operation. Keep clothing and combustibles away.

=  Wear protective clothing, such as gloves, appropriate to the jobsite.

= Observe changes in the operating environment and respond accordingly.

= Generators vibrate in normal use. During and after the use of the generator, inspect the
generator as well as extension cords and power supply cords connected to it for damage
resulting from vibration. Have damaged items repaired or replaced as necessary. Do not use
plugs or cords that show signs of damage such as broken or cracked insulation or damaged
blades.

2.3 Service
=  Only trained service technicians should attempt to service the machine.
=  Properly shutdown the machine and let cool completely before attempting to service any
component.
= Never defeat the safety devices
= Never modify the machine

Rev January 2020 | Copyright © 2020 Equipment Source, Inc. 2 : :



ESI GENERATOR Operation

3 Transporting
3.1 Lifting

/\CAUTION = Ensure that any equipment used to lift the unit is rated for the weight of the
unit.

3.2 Transporting

Lift the machine following the guidelines presented below.
If applicable: ensure all doors are closed and latched.
Remove any hoods in the way before lifting.

el

Lift the unit using ONLY designated lifting points or fork pockets.

3.3 Storage
Units placed in storage must be stored out of the elements and protected from rain, snow and
sunlight. The warranty will be voided for units left exposed to the elements during storage. ESI built
unit enclosures provide sufficient protection when properly closed.

3.3.1 Short-Term Storage (less than 90 days)
1. Shutdown the machine
2. Close all doors (if applicable)

3.3.2 Long-Term Storage (greater than 90 days)
1. Shutdown the machine
Verify that the main breaker and control switches are in the off position
Disconnect the battery
Drain water from fuel filters.

v W

Secure/Close vents and openings (if applicable).
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ESI GENERATOR Operation

4 Operation

4.1 System Operation

Refer to individual component manuals for operation of those components. This unit should only be
operated by trained personnel familiar with the operation of the entire system. Refer to the PRE-
OPERATION CHECK portion of the Engine Manual

4.2 Recommended Fuels and Fueling Instructions

/N\CAUTION Do not overfill tank. Tank should be filled to only 90% of the full volume to allow
thermal expansion.

Use ULSD No.1 or ULSD No.2. For continuous duty operation, a refilling schedule should be established.

4.3 Engine Heat - 120V Power Input

If a cold start is required, use the 120V engine pre-heat circuit to warm the engine block and engine oil
prior to starting. The engine should be pre-heated for approximately 4-hours if the ambient
temperature is below -7°C (20°F). Longer preheat cycles may become necessary in extremely cold
conditions.

Use a grounded flexible extension cord rated at 15A minimum to connect the machine to a 120V power
supply. There is an orange, three-prong “Y” located on each of the generators.

4.4 Monitoring and Operation

4.4.1 Minimum Loading of Diesel Engines
Diesel generator engines require that a minimum average load be maintained. An average load
of 75% of the rated output of the generator must be maintained to avoid damaging the unit
(often referred to as “Wet-Stacking”). Prolonged use of the generator at loads less than 75% of
rated output will void the warranty, reduce the life span of the engine and cause damage to the
unit. Refer to the ESI Warranty Summary for further details. Consider using a load bank to
maintain minimum loading on the engine.

4.4.2 Daily Inspection & Startup Inspection (required)
=  Conduct general inspection of the unit
= Listen for abnormal sounds
= Check fluid levels
= Check all hoses for damage (including but not limited to fuel lines and coolant lines)
= Check engine temperature
= Check containment for accumulation of liquids.
=  Check vents for icing or other obstructions (if applicable)
=  Observe recommended maintenance schedule
= Check for error codes on control units for KPG and any other equipment associated with the
unit.

Rev January 2020 | Copyright © 2020 Equipment Source, Inc. 4 : :



ESI GENERATOR Operation

4.5 Long Run Oil Tank (LRT)
= An LRT equipped ESI generator has increased service intervals up to 3000 hours

o QOil change intervals should be determined using an oil sample analysis at regular
intervals to determine maximum service interval.
o Operating conditions may affect the service interval of the LRT.
= The service interval of the LRT may change if operating conditions change
= Prefill oil filters with oil when completing an oil change on a LRT equipped unit. This reduces the
likelihood of damaging air bubbles in the oil system.
= Users can expect some oil seeping between engine base and long run oil pan on LRT
installations. This is a normal condition for operating the LRT and is not warrantable.
= Great care should be taken to limit vibration of the generator. Excessive vibration will cause
premature failure of LRT seals and is not warrantable. See warranty and installation instructions

for further details.

Rev January 2020 | Copyright © 2020 Equipment Source, Inc. 5 :



ESI GENERATOR

5 Maintenance

/\CAUTION

Maintenance Records

Some of the following maintenance operations should only be completed by a trained

technician. Do not attempt to open electrical panels unless you are a trained
technician. Maintenance schedule must be adhered to and documented in order to
maintain warranty. Maintenance programs should be tailored to the specific
generator, environment and operating conditions.

5.1 Maintenance Schedule

Table 1. Maintenance Schedule

Interval Maintenance Instruction Notes
Daily = See section 4.4.2 of this manual for additional Complete at every
requirements inspection

Every 50 hours

=  Check of fuel pipes and clamp bands
= Check radiator hoses and clamp bands
=  Drain water separator

Varies by model

Engine Qil Change and Oil Replacement Intervals
= Standard Qil Pan (Kubota Recommendation)

o Initial Oil Change: 50 hours

o Interval:
= KPG-05: 100 hours
= KPG-06 to KPG-24: 200 hours
= |PG-08 & IPG-13: 250 hours
=  KPG-28 & KPG-36: 250 hours
=  KPG-45: 500 hours

=  Long Run Qil Pan (LRT) Option
o Interval: 3,000 hours

Engine oil must
meet API Spec: CF,
CF-4, CG-4, CH-4 or
Cl-4

See section 4.5 for
additional notes on
LRT oil changes.

Every 200 hours

(KPG-05 to KPG-24)
OR

Every 250 hours

(IPG-08, IPG-13,

KPG-28 & KPG-45)

= Clean air cleaner element

= Change Engine QOil and Qil Filter (KPG-06 to KPG-
36)

= Check and clean fuel filter

= Check battery electrolyte level

=  Check fan belt tightness

= Check intake air line

= |Inspect generator (see generator section of this
manual)

Every 500 hours

= Change Engine QOil and Oil Filter Cartridge (KPG-
45, standard oil pan)

= Replace fuel filter cartridge

= Remove sediment in fuel tank

= Clean water jacket (radiator interior)

= Replace fan belt

= (Clean water separator

Every one or two
months

= Charge battery as needed

Rev January 2020 | Copyright © 2020 Equipment Source, Inc. 6
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ESI GENERATOR

Maintenance Records

Every Year .

Replace air cleaner element
Clean Generator (blow out with air) and inspect
Change Engine Oil and Qil Filter

Air filter element
may need cleaning
more frequently
depending on
environmental
conditions

Every 800 hours .

Check valve clearance

Every 1500 hours .

Check fuel injectors

Every 3000 hours .

Change Engine Oil and Qil Filter Cartridge (units
equipped with LRT)

Check turbo charge (if unit is equipped with a
turbo)

Check supply pump

Every Two Years .

Change radiator coolant

Replace battery

Replace radiator hoses and clamp bands
Replace fuel pipes and clamp bands

Replace intake air line

Replace fan belt (or every 500 hours, whichever
occurs first)

Every 10,000 hours .
/ 2 years

Inspect Generator sealed bearings

At 30,000 hours .

Replace Generator sealed bearings

5.2 Engine Service

Use engine operator’s or service manual provided for further instruction on how to complete routine

service or trouble shooting.

5.3 Battery Service

The engine starting circuit is supplied by a single 12V battery. No maintenance is required other than

normal charging and occasional replacement.

To replace the battery, sequentially remove the negative ground lead, positive power lead and the

bracket holding the battery in the tray. Replace the battery by securing in the tray, connecting the

positive lead and then connecting the ground lead.

Rev January 2020 | Copyright © 2020 Equipment Source, Inc. 7
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6 Maintenance Records

Table 2. Machine Data

Maintenance Records

Machine Serial Number

Engine Serial Number

Generator Serial Number

Table 3. Maintenance Records

= Date

=  Engine Hours

= Service
Personnel

= Service
Location

Description of work completed

Rev January 2020 | Copyright © 2020 Equipment Source, Inc.
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Maintenance Records
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Maintenance Records
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Maintenance Records
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BUILT ARCTIC
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Commonly Replaced ESI Generator Parts

See next page for LRT options and remote fuel filters when applicable

o Model Kub.ota Oil Filter Air Filter Fuel Filter Oil Capacity

5 Engine

E KPG-05-248 2482 15426-32430 K1211-82320 12581-43012 | 2.6 Liters / 0.69 Gal

£ Y -

2 KPG-06-NG DG972 HH150-32430 1GE59-11222 N/A 3.4 L!ters/0.90 Gal
KPG-06-LP WG972 3.4 Liters / 0.90 Gal
KPG-06-MQ D1005 5.1 Liter / 1.35 Gal

& | KPG-06-D10 D1005 5.1 Liter / 1.35 Gal

3 | KPG-08-D11 D1105 HH160-32093 15741-11083 15221-43170 | 5.1 Liters /1.35 Gal

3 | KPG-10-D13 D1305 5.7 Liters / 1.50 Gal
KPG-12-V15 V1505 5.7 Liters / 1.50 Gal
KPG-14-D15 D1503 7.0 Liters / 1.85 Gal

o | KPG-15-V17 D1703 7.0 Liters / 1.85 Gal

(]

‘= | KPG-18-V20 V2003 9.5 Liters / 2.50 Gal

@ HH164-32430 70000-11081 HH166-43560

o | KPG-20-V22 V2203 9.5 Liters / 2.50 Gal

© | KPG-23-v20T | Vv2003-T 9.5 Liters / 2.50 Gal
KPG-24-V24 V2403 9.5 Liters / 2.50 Gal

3A111-19130 (inner) ,

3 KPG-28-V33 V3300 59800-26110 (outer) 6643560 13.2 Liters / 3.50 Gal

& | KPG-36-V36 V3600 HH1C0-32430 . 13.2 Liters / 3.50 Gal

o R2401-42280 (inner) & R60S

> | KPG-36-V38D | V3800-derated 59700-26112 (outer)

KPG-45-V38 V3800 13.2 Liters / 3.50 Gal
Model Isu‘zu Oil Filter Air Filter Fuel Filter Oil Capacity
Engine
IPG-08-3CH | 3CHINGZG1 | 5-8640-0632-0 | K1211-82320 5’86;?2’527:8'0 3.4 Liters / 3.6 Qt
O
o
IPG-13-3CE | 3CE1UGZG1 | 5-8640-1515-0 K1211-82320 5-86;%-35510_0 6.7 Liters /7.1 Qt

Service Intervals: Air Filters: Yearly or 500 hours (more frequently may be needed) | Fuel Filters: 500 hours

Clean Water Separator: ALL: 500 hours

Oil & Oil Filter Service Intervals: ALL: Initial @ 50hrs
KPG-05: 100 hrs | 05 & 03 Series: 200 hrs | IPG-08, IPG-13, KPG-28 & KPG-36: 250 hrs
KPG-45: 500 hrs | All LRT Models: 3,000 hrs

Williston:
5064 Bennett Loop
Williston, ND 58801

(701) 774-5312

Seattle:
17660 W. Valley Hwy
Tukwilla, WA 98188

(425) 251-6119

Fairbanks:
1919 Van Horn Road
Fairbanks, AK 99701
(907) 458-9049 | (888) 868-9049

Anchorage:
7780 Old Seward Hwy
Anchorage, AK 99518
(907) 341-2250 | (877) 341-2250

Equipment Source, Inc.
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Long Run Qil Option

(LRT)

Replaces standard oil filter and oil capacity from chart above for units with LRT installed

ESlalaska.com

Model LRT Model LRT Size Oil Filter (2ea.) Oil Capacity
KPG-06 to KPG-12 O5SMLRT 9 Gallon 32 Quarts / 8 Gal
KPG-06 to KPG-12 O5LRT 19 Gallon 48 Quarts / 12 Gal
KPG-15 to KPG-24 O3LRT 19 Gallon 48 Quarts / 12 Gal
KPG-28 to KPG-45 V3LRT 26 Gallon 16121-32430 64 Quarts 16 Gal
IPG-08 3CHI1LRT 19 Gallon 48 Quarts / 12 Gal
IPG-13 3CE1LRT 19 Gallon 48 Quarts / 12 Gal

Remote Racor Fuel Filter

In addition to fuel filters from above chart for units with auxiliary Racor Fuel filter installed.

Model

Filter Part Number

120AS Racor Fuel Filter

R12S

660R2 Racor Fuel Filter

R60T (10 micron)

Part numbers may vary for non-standard products. Always have unit Stock # available when calling for parts. Consult the

0&M Manual for additional details.

Equipment Source, Inc.




Type
KPG = Kubota Power Generator
FPG = Fiat Powered Generator
CPG = Cat Powered Generator
PG = John Deere Powered Gen.
IPG = Isuzu Powered Generator
Output
Nominal Output (KW)
Engine
748 = Kubota 7482 Skw
DG97N = Kubota DG972 NG 6kw
WG97P = Kubota WG972 LP 6kw
WG97G = Kubota WG972 Gas 6kw
WG16P = Kubota WG1605 LP 14kw
WG16G = Kubota WG1605 Gas  14kw
WG25G = Kubota WG2503 Gas  24kw
D10 = Kubota D1005 6kw
D11 = Kubota D1105 8kw
D13 = Kubota D1305 10kw
V15 = Kubota V1505 12kw
D15 = Kubota D1503 14kw
4V18 = Kubota D1803 T4F 20kw
4V24 = Kubota V2403 T4F 30kw
3CE = Isuzu 3CE1UGZG1 8kw
3CH = Isuzu 3CHINGZG1 13kw
T3 & Flex
D17 = Kubota D1703 15kw
V20 = Kubota V2003 18kw
V20T = Kubota V2003T 23kw
V22 = Kubota V2203 20kw
V24 = Kubota V2403 24kw
V33 = Kubota V3300 28kw
V36 = Kubota V3600 36kw
V38D = Kubota V3800 -Derated 36kw
V38 = Kubota V3800 45kw
N45 = Fiat NA5SM2X.A008
N6 = Fiat N67TM1X.A008

Spec Built Generators (Examples)
ATT =

TERRA= GCl Terra Project
GCl = Misc GCI Spec Generators
TCC= TCC Clinic Back Up
Gen End Make
= Mecc Alte
S= Stamford
A= Marathon

K:\0O_Literature\32_Price Book\0O_Working Files\Copy of ESI Product Pr

Misc AT&T Spec Generators 7]

I

KPG Model Breakdown

ESI Generators

KPG -

18

- V20 - MRSS -

M

—

Generator End
R 8S

AR2

Enclosures & Accessories

[ ME1= Modular Enclosure Size 1
6kw to 12kw
ME2 = Modular Enclosure Size 2
14kw to 24kw
ME3 = Modular Enclosure Size 3
28kw to 45kw
AR2 =  Arctic Re-Air Size 2
14kw to 24kw
AR3 = Arctic Re-Air Size 3
28kw to 45kw
ENC=  Misc. Enclosure
BR = Bull Rail Trailer
F120 = Skid Mounted Fuel Tank
Size in Gallons
LRT=  Long Run QOil Tank
: Generator End Model
MeccAlte
MR8S = ECP28-S or ECO28-S
KPG 6KW to 12KW
MR2S = ECP32-S or ECO32-S
KPG 14KW to 24KW
MR2L = ECP32-L or ECO32-L
KPG 28KW to 45KW
MREC = NPE32-C/4 (Pancake)
6KW
MREF = NPE32-F (Pancake)
26.5kw
M16F = S16F-150 (3600 RPM)
KPG 4KW to 6KW & APU
Marathon
AS36 = 361PSL1652
50KW 3P Dual Voltage
Stamford
S11L BCI164A1L
KPG 6kw
SRL2 SOL2-F1
IPG 8kw to 13kw
Phase Configuration
[ R= Reconectable 12-Lead
1= Dedicated Single Phase
4-Lead
3= Dedicated Three Phase
S= Dedicated Three Phase

Switchable: 208/240 to 240/480

ang and Inventory (1)



WARRANTY

Equipment Source Inc

EQUIPMENT SOURCE INC.
LIMITED WARRANTY

INFORMATION

Equipment Source Inc. (ESI) warrant to you, the original
purchaser, that all parts (except those 3™ party
components listed below) of your new ESI product
purchased from an Authorized ESI Distributer or from ESI
directly will be free from defects in materials or
workmanship for 1 (one) year/2,000 hours (whichever
occurs first) from invoice date. Additional component
warranties are listed below.

Summary of major component warranties (see component
sections of this manual for further details and additional
warranties). Warranty periods are from invoice date. Not all
of the following components are applicable to every
product. All warranty time periods begin at invoice date:

1. Engine — 2 (two) years / 2,000 hours, whichever occurs
first (please refer to the Isuzu or Kubota Engine
Warranty sheet enclosed in this manual for details).

2. Generator and Controls — Free from defects in materials
or workmanship for 1 (one) year / 2,000 hours.

3. Flagro Heater / Fire Box - 1 (one) year / 2,000 hours

4. ESI Manufactured Firebox— free from defects in
materials or workmanship for 3 (three).

5. Pump-—1(one)year (please refer to the pump warranty
sheet enclosed in this manual), wear parts are not
covered under warranty.

6. Buderus Boiler — 2 (two) years limited warranty, please
refer to Buderus warranty sheet enclosed in this
manual.

In order to obtain warranty repairs, you must deliver the
product, at your expense, together with proof of purchase
to 1919 Van Horn Road, Fairbanks, AK 99701
(907.458.9049) or 7780 Old Seward Highway, Anchorage,
AK 99518 (907.341.2250). Call 907.458.9049 from outside
Alaska. Offsite warranty may be performed if customer
pays all travel and shipping expenses.

No person, agent or dealer is authorized to give any
warranties on the behalf of ESI, nor is to assume for this
company any other liability in connection with any of ESI’s
products unless made in writing and signed by an officer of
ESI. This warranty supersedes and is in leu of all other
warranties, expressed or implied including terms and

Rev: Dec 2019
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conditions of Purchase Orders. The company must be
notified within 5 (five) business days, in writing of any
product failure and warranty claim.

WHAT THE WARRANTY DOES NOT COVER
This warranty does not cover:

1. Damage, malfunction or failures resulting from
accidents, abuse, misuse, modifications, alteration,
improper servicing or lack of performance of required
maintenance service voids the warranty including but
not limited to regularly scheduled oil changes and filter
changes.

2. Damage, malfunction or failures resulting from
underloading of the engine (also known as wet
stacking) voids the warranty. Refer to the Operations
and Maintenance manual for proper engine loading
requirements.

3. Normal maintenance services or replacement of
maintenance items such as light bulbs, preheater plugs,
heater nozzles, filter elements, lubricants, oils, coolant,
belts, tires, or other wear items.

4. This warranty does not cover cosmetic damage.

5. 3™ party parts installed on ESI products. Unauthorized
modifications to the unit will void the warranty and
may impair function.

6. Failure of or damage caused by ancillary systems. These
include but are not limited to failures of the fuel or oil
system (not provided by ESI), HVAC system, building /
structure or other systems.

7. Units placed in storage must be stored out of the
elements and protected from rain, snow and sunlight.
The warranty will be voided for units left exposed to the
elements during storage. ESI built unit enclosures
provide sufficient protection when properly closed.

8. Improperly installed products. Operating the unit on or
in the packing pallet or crate or improperly mounted
skid generator (including installation of isolators
between the skid and mounting surface) voids the
warranty. Consult the product operator’s manual for
required installation procedures.

9. Installation of electrical components by anyone other
than a licensed electrician voids the warranty.

Warranty Summary



10. Use of the unit for application other than what the
product was meant for voids the warranty.

11. Warranty coverage expires whenever the client, for
whatever reason, is late in payment.

12. The warranty does not cover repairs or modifications
for small oil weeps on Long Run Qil Tanks (if installed).
A small amounting of weeping during break in and use
is expected and does not warrant repairs.

LIMITATION ON ESI’s RESPONSIBILITY

Our responsibility for any and all losses and damages
resulting from any cause whatsoever, including our
negligence, alleged damage or defective goods, whether
such defects are discoverable or latent, shall be limited to
the repair or replacement of defective parts. IN NO EVENT
WILL ESI BE LIABLE FOR LOSS OF USE, LOSS OF PROFITS,
LOSS OF OR DAMAGE TO OTHER PROPERTY,
INCONVENIENCE, COMMERCIAL LOSS, ENVIRONMENTAL
CLEANUP OR OTHER SPECIAL, INCIDENTAL OR
CONSEQUENTIAL DAMAGES WHATSOEVER. ESI will in no
event be liable for fuel, oil, coolant or other spills or cleanup
regardless of cause or fault. Proper containment and
monitoring is the sole responsibility of the end user. In no
event shall ESI’s liability ever exceed the purchase price of
the specific unit in questions.

MONITORING REQUIREMENTS

Frequent monitoring of equipment is vital for proper
operation and maintenance of the equipment. All
equipment must be monitored daily by trained technicians
(or more frequently if indicated in the Operation Manual).
Monitoring can be achieved via electronic monitoring
systems for remote installations (unless otherwise noted in
the Operation Manual). The following unit conditions must
be monitored on a daily basis, failure to do so will void all
warranties. Additional monitoring may be required
depending on site specific requirements.

e General inspection of unit to include: inspection for
leaks, damage to unit, improper operation,
malfunctioning equipment, error codes or other issues.

e Inspect coolant level and condition. Add coolant as
needed to maintain proper coolant levels. Replace
coolant if coolant condition has degraded.

e Inspect oil level and condition. Add oil as needed to
maintain proper oil levels. Replace oil at recommended
service intervals or if oil is found to have degraded.

Rev: Dec 2019
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Equipment Source Inc

e Inspect Engine temperature and engine speed.
e Inspect containment, check for leaks and presence of
fluids in containment

Maintenance logs must be maintained for the unit and
provided to ESI for warranty claims. ESI offers monitoring
equipment for electronic monitoring.

OPERATION & SAFETY REQUIREMENTS

Failure to adhere to these requirements will void all
warranties.

e Read and understand carefully all components of the
Operator’s Manual prior to starting or operating the
unit.

e Learn how to operate and work safely. Know your
equipment and its limitations. Always keep the engine
in good condition.

e Do not carry out maintenance on a running or hot unit.
Keep hands away from moving parts.

e Do not climb on top of the unit to perform work of any
kind.

e When lifting the unit, ensure that the lifting device is
rated for the unit weight. Only lift the unit with
provided lifting rings or fork pockets.

e Incase of emergency, shut off the engine and notify the
person in responsible charge.

e Follow all applicable laws and regulations regarding
operation and maintenance of the unit.

e For Trailer Mounted Units:

o Ensure that the trailer is registered with an
applicable transport authority before towing.

o Complete athorough walk around inspection of the
unit before towing. Inspect for damage or
abnormalities and repair as needed before travel.

o Disconnect the trailer from the tow vehicle, place
wheel chocks behind the wheels and level prior to
running or operating the unit.

e Refer to the various component sections of the
Operator’s Manual for proper maintenance and service
intervals.

Failure to adhere to any of the above requirements or the
requirements of Installation Instructions or Operations and
Maintenance Manual will void all warranties. ESI reserves
the right to update or modify this warranty at time. Contact
ESI for a current warranty.

Warranty Summary
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KUBOTA ENGINE AMERICA CORPORATION
LIMITED WARRANTY ON INDUSTRIAL ENGINES
AND REPLACEMENT PARTS EFFECTIVE JANUARY 1, 2009

OUR WARRANTY TO YOU

We warrant to you, the original purchaser, that all parts (except those
referred to below) of your new Kubota industrial engine and
replacement parts purchased from an Authorized Kubota Industrial
Engine Distributor or OEM Distributor in the United States will be free
from defects in materials or workmanship during the following periods.

1. Industrial Engines for 2 years or 2,000 hours, whichever
occurs first.

2. Industrial Engines Major Component Warranty (MCW), 3
years or 3000 hours, whichever occurs first, parts only.

MCW covers cylinder block, cylinder head, crankshaft, camshaft,
gears, pistons, rods, flywheel, flywheel housing, oil pump, pulleys,
governor, intake manifold, oil pan, ignition distributor.

MCW does not cover rings, bearings, water pump, any electrical
component, valve train components, accessory parts, seals, gaskets,
carburetors, exhaust manifold, hoses, all fuel system components,
muffler, any filters, radiator, fan, belts, thermostat, spark plugs, fuel
transfer pumps.

3.  Replacement parts for 1 year.

WHAT WE WILL DO

We will, at our option, repair or replace any part covered by this
warranty which becomes defective, malfunctions or otherwise fails to
conform with this warranty under normal use and service during the
term of the warranty at no charge for parts or labor. (Parts only for
MCW)

WHAT YOU MUST DO TO OBTAIN WARRANTY SERVICE

In order to obtain warranty repairs, you must deliver the product,
together with proof of purchase, to an Authorized Kubota Industrial
Engine Distributor or Dealer at your expense. The names and
addresses of such Authorized Kubota Industrial Engine Distributors
can be found on the internet at www.kubotaengine.com, by calling 1-
800-532-9808 or by contacting:

Kubota Engine America Corporation
505 Schelter Road
Lincolnshire, IL 60069

WHAT THE WARRANTY DOES NOT COVER
This warranty does not cover:

1. Damage, malfunctions or failures resulting from accidents,
abuse, misuse, modifications, alteration, improper servicing,
or lack of performance of required maintenance service.

2. Normal maintenance services or replacement of
maintenance items such as light bulbs, preheater plugs,
indicator and resistant coils, filter elements, lubricants, oils,
spark plugs, coolant, or belts.

3. Installation of replacement parts, unless originally installed
by an Authorized Kubota Industrial Engine Distributor or
Dealer.

4.  Non-genuine Kubota parts.

5. Any engines damaged by use of ether or any starting aid, or
greater than a 50/50% solution of antifreeze and water.

6. Injection nozzle wear or any engine damage caused by
injection nozzle wear or sticking.

7. Damage caused by water entering the engine due to any
cause.

8. Used Products.

9. Any damage caused by overheating that is not a direct
result of a defect in materials or workmanship.

10. Any Engine not application reviewed.

APPLICATION REVIEW PROCESS: The Kubota Engine America
(KEA) application review process is intended to assist the OEM with

engine installation to optimize functionality/performance within the
OEM’'s equipment in order to maintain durability, customer
satisfaction, and reduce warranty failures and expenses. Kubota
cannot anticipate all potential failures and issues that may occur with
the engine or product in the field during an application review.
Therefore, machine durability testing by the OEM either in a test
facility and/or in the field is critical to further reduce the potential for
field failures.

The amount of time spent by KEA on an application review is
significantly less than the amount of time spent by the OEM's design
engineers on the application. Because of this, the KEA application
review is intended to identify issues that are within the scope of the
application review testing performed and in some cases recommend
possible solutions. The KEA application review should never take the
place of proper design and testing of the finished product by the OEM.

The KEA application review does not in any way express or imply any
additional warranty coverage other than what is stated in Kubota's
Limited Warranty Agreement. Kubota and its subsidiary companies
are not responsible for (including, but not limited to): failures resulting
from any components that are not manufactured by Kubota,
misrepresented or incorrect information provided from an OEM, any
changes made without KEA’s knowledge, any decision by the OEM
not to follow KEA's recommendations, or any application related
problems or deficiencies that may arise that were not found by KEA’s
limited application review or the OEM’s durability testing.

THIS IS THE ONLY EXPRESS WARRANTY ON OUR PRODUCTS
We neither assume nor authorize anyone to assume for us any other
express warranty. The Kubota Distributor/ Dealer has no authority to
make any representation or promise on behalf of Kubota Engine
America Corporation or to modify the terms or limitations of this
warranty in any way.

LIMITATIONS ON OUR RESPONSIBILITY WITH RESPECT TO
PRODUCTS PURCHASED AND USED FOR PERSONAL, FAMILY
OR HOUSEHOLD USE.

Our responsibility is to repair or replace defective parts as stated
above. We will not be responsible for any other expenses, losses or
inconvenience which you may sustain as a result of the purchase, use,
malfunction or defective condition of our products. ANY IMPLIED
WARRANTIES INCLUDING WARRANTIES OF MERCHANTABILITY
AND FITNESS FOR A PARTICULAR PURPOSE SHALL BE LIMITED
IN DURATION TO THE PERIOD SET FORTH ABOVE AND IN NO
EVENT WILL WE BE LIABLE FOR ANY SPECIAL, INCIDENTAL OR
CONSEQUENTIAL DAMAGES WHATSOEVER. Some states do not
allow limitations on how long an implied warranty lasts or the exclusion
or limitation of incidental or consequential damages, so the above
limitations or exclusions may not apply to you. This warranty gives
you specific legal rights, and you may have other rights which vary
from state to state.

LIMITATIONS ON OUR RESPONSIBILITY WITH RESPECT TO
PRODUCTS USED FOR RENTAL OR FOR COMMERCIAL,
INDUSTRIAL OR AGRICULTURAL PURPOSES.

This warranty is in lieu of all other warranties, express or implied, and
of any other obligations or liability on our part. IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE ARE EXCLUDED. Our responsibility for any
and all losses and damages resulting from any cause whatsoever,
including our negligence, alleged damage or defective goods, whether
such defects are discoverable or latent, shall be limited to the repair or
replacement of defective parts as stated above. IN NO EVENT WILL
WE BE LIABLE FOR LOSS OF USE, LOSS OF PROFITS, LOSS OF
OR DAMAGE TO OTHER PROPERTY, INCONVENIENCE,
COMMERCIAL LOSS, OR OTHER SPECIAL, INCIDENTAL OR
CONSEQUENTIAL DAMAGES WHATSOEVER.




ISUZU DIESEL ENGINES
LIMITED WARRANTY

Effective Date: April 15, 2008

PLEASE COMPLETE THE ONLINE ENGINE REGISTRATION AS
DETAILED BELOW IN SECTION (F).

A. Isuzu Motors America, Inc. (“ISZA”) warrants to purchaser (the “Buyer”) that its engines
sold with this warranty when shipped, will meet all applicable specifications and will be free
from defects in material and workmanship. The duration for this warranty is the warranty
period (the “warranty period”) shown in the schedule below. Except as otherwise provided
herein, the warranty period begins at the time of the earlier to occur of (1) first retail sale of
the engine or the product into which the engine is incorporated (the “first retail sale”), or (2)
the accumulation of 100 engine demonstration hours. As used herein, “first retail sale”
includes rental or lease. This warranty is transferable to a second owner only if approved
by ISZA after ISZA’s inspection of the engine and registration of the second owner.

BASE ENGINE WARRANTY TERM AND SCHEDULE

APPLICATION WARRANTY PERIOD COVERAGE
Months* Hours* Parts Labor

_INDUSTRIAL 0-12 UNLIMITED* 100% 100%

A SO IS 12-24 2000 100% 100%

* Whichever occurs first
** Coverage for all electrical, fuel system and turbocharger components is limited to
2yrs/1000 hours, which ever occurs first.
Note: In the absence of a functional hourmeter, the engine will be deemed to be in use for
8 hours per calendar day commencing from the start of the warranty period.

All claims for failure to conform to specifications or defect in material or workmanship under
this warranty must be made in writing promptly after discovery and, in any event, must be
received by ISZA not later than twenty-four (24) months, after first retail sale. Defective
items must be held for inspection by ISZA or its authorized distributor and, if requested,
returned to ISZA, transportation prepaid.

ISZA will correct any failure to conform to specifications or any defect in material or
workmanship by causing repair to be performed by an authorized service outlet, using new
or remanufactured parts, within a reasonable time following the delivery of the engine to the
service outlet’s place of business.

If ISZA is unable to correct the failure after a reasonable number of repair attempts, ISZA
will provide, at its option, one of the following: (1) a replacement unit, or (2) full refund of
the purchase price of the unit. These remedies are the Buyer's exclusive remedies for
breach of warranty.

The owner is responsible for the performance of regular maintenance services as specified
in the operator’'s manual applicable to the engine.

B. THE FOREGOING WARRANTIES ARE IN LIEU OF ALL OTHER WARRANTIES

EXPRESS OR IMPLIED INCLUDING WITHOUT LIMITATION THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS.

CONTINUED ON REVERSE SIDE

IDE-8501




C. ISZA’s obligation under the warranty shall not apply to:

1. Any engine which shall have been subject to negligence, misuse, accident,
misapplication, overspeeding or proprietary fittings not manufactured or approved by ISZA.

2. Any engine that has been repaired, modified or altered by anyone in a manner,
which in ISZA’s sole judgment adversely affects its performance or reliability.

3. Any engine which has been fitted with or repaired with parts or components not
supplied or approved by ISZA which in ISZA’s sole judgment adversely affects the engine’s
performance or reliability.

4. Failure resulting from improper use of engine, lack of preventive maintenance or
servicing including improper dismantling or removal of seals and/or governor of injection
pump, or tampering with factory adjustments made by Isuzu or ISZA.

5. Engine tune-ups, normal maintenance services including but not limited to valve
adjustment, normal replacement of service items, normal wear and tear of expendable
parts including gaskets (except cylinder head gasket and manifold gasket) cylinder liners,
starter brush, pinion and clutch of starter, elements of air cleaner, oil filter and fuel filter,
glow plug, control resistance, rubber hose, vinyl pipe, injection nozzle, fan belt, rust due to
prolonged storage and fuel, lubricating oil, antifreeze, etc.

6. Damage caused by prolonged or improper storage of the engine after shipment
from ISZA.

7. Loss of operating time to the user while the engine or engine driven equipment is
out of operation and damage to equipment powered by the engine.

8. Damage caused by prolonged engine operation at low coolant temperatures or low
engine load.

9. Engine operation outside of the ambient temperature range of -13 degrees
Fahrenheit to 104 degrees Fahrenheit without appropriate modifications to the engine and
engine cooling systems.

10. Damage or failure resulting from the use of any type of fuel.

D. The foregoing is ISZA’s only obligation and Buyer's exclusive remedy for breach of
warranty. Buyer’s failure to submit a claim as provided above shall specifically waive all
claims for damages or other relief, including but not limited to claims based on latent
defects. In no event shall Buyer be entitled to any damages, whether direct, indirect,
incidental, special or consequential or for any losses, costs or expenses of any kind
whether Buyer’s claims are based on breach of warranty, breach of contract, tort (including
negligence and strict liability) or any other theory. Any action arising hereunder or relating
hereto whether based on breach of contract, or other theories, must be commenced within
one (1) year after the cause of action accrues or it shall be barred. Some states do not
allow limitations on warranties, or on remedies for breach of warranties in some
transactions. Where disallowed by applicable state law, the limitations set forth in Part B
and this Part D shall not apply.

E. The warranties set forth above are exclusive, supersede any prior communications or
commitments relating to the subject matter hereof, and are expressly in lieu of all other
obligations or liability on the part of ISZA. No employee of ISZA or any other person or
entity is authorized to make any other warranty or assume any other liability for or on behalf
of ISZA.

ENGINE REGISTRATION

F. Registering your engine allows prompt and accurate reporting before warranty service
is required and will quickly enable an authorized Isuzu dealer to determine the warranty
status of the engine. This registration will be used in warranty claim processing and to
contact you in the unlikely event that a safety notification is required. To register your
engine please visit our web site www.isuzuengines.com and click on the warranty
registration link, then enter your engine serial number and model code. In the event you do
not have access to the internet please contact the location where you purchased the
engine or equipment for registration.

03/01/08 ISUZU MOTORS AMERICA, INC.
46401 Commerce Center Drive

Plymouth, MI 48170-9934

WWWw.isuzuengines.com

IDE-8501
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INSTALLATION REQUIREMENTS FOR ESI OPEN SKID GENERATORS
KPG, IPG, FPG AND ALL OTHER SERIES GENERATORS

The installation and commissioning of a generator is never a Plug n Play event. Proper professional review is always needed
for proper operation, personal safety and to maintain warranty. All applicable codes and laws must be adhered to for
proper installation.

All electrical connections must be reviewed and confirmed at the time of installation by a licensed electrician. Compatibility
and configurations of system components such as but not limited to: generator, fuel systems, enclosures, switchbox,
controllers and service panels must be reviewed by a qualified professional at the point of installation. All wires and hoses
must have protection from chaffing as needed. An adequate and safe 12v power, fuel supply and exhaust must be provided.

Proper installation of the skid mounted generator must include a solid platform for support. The skid must be secured to
prevent the unit from walking and to prevent excess vibration. The generator must be removed from the shipping pallet,
crate or other shipping materials for proper installation. The open skid generator is provided with isolator mounts between
the engine/genset and skid. The mass of the skid is not adequate to provide vibration isolation for the supported
components without proper installation. The installation of additional isolators between the skid and mounting surface will
create excess vibration and voids all warranties.

The skid must be securely attached to a concrete floor, metal structure or reinforced wooden floor designed for the
application and load. All installations must be reviewed by a professional shortly after commissioning to ensure compliance
with these installation requirements.

ESI highly recommends that skid mounted generators be installed with adequate fluid containment and other safeties
including but not limited to remote monitoring. The installer and operator of the generator must adhere to all laws and
regulations governing the installation and operation of the generator. The installer and operator must follow industry best
practices where they meet or exceed the requirements laid in these instructions, the Warranty Summary or the Operations
and Maintenance Manual.

Improper installation or failure to adhere to these instructions will void the warranty, may promote the risk of injury and
reduce the useful life of the unit. See Warranty Summary and Operations and Maintenance Manual for further details and
requirements.

Contact ESI for the latest Installation Requirements, Warranty Summary or Operations and Maintenance Manual.

Anchorage: Fairbanks: Seattle: Williston:
7780 Old Seward Hwy 1919 Van Horn Road 17660 W. Valley Hwy 5064 Bennett Loop
Anchorage, AK 99518 Fairbanks, AK 99701 Tukwilla, WA 98188 Williston, ND 58801
(907) 341-2250 | (877) 341-2250 (907) 458-9049 | (888) 868-9049 (425) 251-6119 (701) 774-5312

Equipment Source, Inc.
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Foreword

1.1

The Manual

This manual contains guidance and instructions for the installation and operation of the alternator. This
manual does not inciude instructions for servicing and maintaining the alternator. Contact CGT
Customer Service for details.

Before operating the alternator, read this manual and make sure that all personnel who work on the
equipment have access to the manual and all additional documentation supplied with it. Misuse and
failure to follow the instructions, and the use of non-approved parts, may invalidate the product
warranty and lead to potential accidents.

This manual is an essential part of the alternator. Make sure that the manual is available to all users
throughout the life of the alternator.

The manual is written for skilled electrical and mechanical technicians and engineers, who have prior
knowledge and experience of generating equipment of this type. If in doubt, please seek expert advice
or contact your local Cummins Generator Technologies subsidiary.

Information in this manual was correct when published. It may be superseded due to our
policy of continuous improvement. Please visit www.stamford-avk.com for latest

documentation.

A053K550 (Issue 1) 1 Copyright © 2016 Cummins Inc.
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Safety Precautions

2.1

2.2

2.3

24

Safety Information and Notices used in this
manual

Danger, Warning and Caution panels are used in this manual to describe the sources of hazards, their
consequences and how to avoid injury. Notice panels emphasize important or critical instructions.

71\ DANGER

Danger indicates a hazardous situation which, if not avoided, WILL result in death or serious
injury.

Warning indicates a hazardous situation which, if not avoided, COULD result in death or
serious injury.

A CAUTION

Caution indicates a hazardous situation which, if not avoided, COULD result in minor or
moderate injury.

NOTICE

Notice refers to a method or practice which can result in product damage, or to draw
attention to additional information or explanations.

General Guidance

These safety precautions are for general guidance and supplement your own safety
procedures and all applicable laws and standards.

Skill Requirements of Personnel

Service and maintenance procedures must only be carried out by experienced and qualified
engineers, who are familiar with the procedures and the equipment.

Risk Assessment

A risk assessment has been performed on this product by Cummins, however a separate risk
assessment must be performed by the user/operating company to establish all personnel-related risks.
All affected users must be trained on the identified risks. Access to the Power Plant/Generator Set
during operation must be restricted to persons who have been trained on these risks.

A053K550 (Issue 1) 3 Copyright © 2016 Cummins Inc.



2.5

2.6

2.7

2.8

Personal Protective Equipment (PPE)

All persons operating, servicing, maintaining or working in or with a power plant or a generator set
must wear appropriate Personal Protective Equipment (PPE)

Recommended PPE includes:
» Ear and Eye Protection
» Head and face protection
- Safety footwear
» Overalls that protect the lower arms and legs
Ensure that all persons are fully aware of the emergency procedures in case of accidents.

Noise

Noise

Noise from a running alternator can cause serious injury by permanent hearing damage.
To prevent injury, wear appropriate personal protection equipment (PPE).

Maximum A-weighted noise emissions may reach 97 dB(A). Contact the supplier for application-
specific details.

Electrical Equipment

Live Electrical Conductors

Live electrical conductors can cause serious injury or death by electric shock and burns.

To prevent injury and before removing covers over electrical conductors, isolate the
generator set from all energy sources, remove stored energy and use lock out/tag out safety
procedures.

All electrical equipment can be dangerous if not operated correctly. Always install, service and
maintain the alternator in accordance with this manual. Work that requires access to electrical
conductors must comply with all applicable local and national electrical safety procedures for the
voltages involved and any site specific rules. Always use genuine branded replacement parts.

Lock Out/Tag Out

Reconnected Energy Source

Accidental reconnection of energy sources during service and maintenance work can cause
serious injury or death by electric shock, burns, crushing, severing or trapping.

To prevent injury and before starting service and maintenance work, use appropriate lock
out/tag out safety procedures to keep the generator set isolated from energy sources. Do not
defeat or bypass the lock out/tag out safety procedures.

Copyright © 2016 Cummins Inc. 4 AO053K550 (Issue 1)



2.9 Lifting
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Falling Mechanical Parts

Falling mechanical parts can cause serious injury or death by impact, crushing, severing or
trapping.

To prevent injury and before lifting:

+ Check the capacity, condition and attachment of lifting equipment (crane, hoists and
Jjacks, including attachments to anchor, fix or support the equipment).

+ Check the capacity, condition and attachment of accessories for lifting (hooks, slings,
shackles and eye bolts for attaching loads to lifting equipment).

» Check the capacity, condition and attachment of lifting fixtures on the load.

» Check the mass, integrity and stability (e.g. unbalanced or shifting center of gravity) of
the load.

Falling Mechanical Parts

Falling mechanical parts can cause serious injury or death by impact, crushing, severing or
trapping.

To prevent injury and before lifting the alternator:

» Do not lift the complete generator set by the alternator lifting fixtures.
* Keep the alternator horizontal when lifting.

» Fit drive end and non-drive end transit fittings to single bearing alternators to keep the
main rotor in the frame.

Do not remove the lifting label attached to one of the lifting points.

2.10 Alternator Operating Areas

Ejected Debris

Debris ejected during catastrophic failure can cause serious injury or death by impact,
severing or stabbing.

To prevent injury:
* Keep away from the air inlet and air outlet when the alternator is running.
* Do not put operator controls near the air inlet and air outlet.
« Do not cause overheating by running the alternator outside rating plate parameters.
» Do not overload the alternator.
+ Do not run an alternator with excessive vibration.

+ Do not synchronize parallel alternators outside the specified parameters.

AO053K550 (Issue 1) 5 Copyright © 2016 Cummins Inc.
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Always wear suitable PPE when working in the hatched areas shown in the diagram or directly in-line
with any air inlet/outlet.

Make sure this consideration is captured in your risk assessment.

211 Hazard Warning Labels

= ~ AWARNNG
Safety Cover Removed

A hazard exposed when a safety cover is removed can cause serious injury or death.

To prevent injury:

 Fit the safety labels at the locations shown on the back of the label sheet supplied.
* Observe the safety labels.

* Refer to the service manual before removing covers.

The generator set manufacturer is responsible for fitting the self-adhesive hazard warning labels
supplied with the alternator.

Replace labels that are missing, damaged or painted over.

LABEL ‘A

REFER TO SERVICE MANUAL
BEFORE COVERS

ABNEHMEN DER ABDECKUNGEN NUR
GEMAESS HANDBUCH ANWEISUNG

LEGGERE iL MANUALE DI ASSISTENZA
PREMA DJ RIMUOVERE § COPERCH

CONSULTAR MANUAL ANTES
DE RETIRAR TAPAS

VOIR MANUEL DE SERVICE AVANT
D'ENLEVER LES COUVERCLES

LM €375 Blpdt 56 g,
BEARNRPFREARTLT
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3  Safety Directives and Standards

STAMFORD Alternators meet applicable European safety directives, and national and international
standards relevant to alternators. The alternator must be operated within the limits specified in the
relevant standards and within the parameters on the alternator rating plate.

Marine alternators meet the requirements of all the major marine classification societies.

A053K550 (Issue 1) 7 Copyright © 2016 Cummins Inc.



3.1 Low Voltage Directive: Declaration of Conformity

TABLE 1. LOW VOLTAGE DIRECTIVE: DECLARATION OF CONFORMITY

Technologies

EU DECLARATION OF CONFORMITY e Generator

This synchronous A.C. generator is designed for incorporation into an electricity generating-
set and fulfils all the relevant provisions of the following EU Directive(s) when installed in
accordance with the installation instructions contained in the product documentation:

2014/35/EU Low Voltage Directive
2014/30/EU The Electromagnetic Compatibility (EMC) Directive

and that the standards and/or technical specifications referenced below have been applied:

EN 61000-6-2:2005 Electromagnetic compatibility (EMC). Generic standards — Part 6-2:

EN 61000-6- Immunity for industrial environments

4:2007+A1:2011 Electromagnetic compatibility (EMC). Generic standards — Part 6-4:
EN ISO 12100:2010 Emission standard for industrial environments

EN 60034-1:2010 Safety of machinery — General principles for design — Risk

assessment and risk reduction

Rotating electrical machines - Part 1: Rating and performance
Reciprocating internal combustion engine driven alternating current
generating sets - Part 3: Alternating current generators for generating
sets

Rotating electrical machines of particular types or for particular
applications - Part 3: Generators to be driven by reciprocating internal
combustion engines - Requirements for resistance to vibration

BS iSO 8528-3:2005
BS 5000-3:2006

This declaration has been issued under the sole responsibility of the manufacturer. The
object of this Declaration is in conformity with the relevant Union harmonization Legislation.

The name and address of authorised representative, authorised to compile the relevant
technical documentation, is the Company Secretary, Cummins Generator Technologies
Limited, 49/51 Gresham Road, Staines, Middlesex, TW18 2BD, U.K.

Date: 01° February 2016 Name, Title and Address:

Kevan J Simon
M " Global Technical and Quality Director
A AT Cummins Generator Technologies
C Ll
=

Fountain Court

Lynch Wood
Signed: Peterborough, UK
PE2 6FZ
Description Serial Number

Registered in England under Registration No. 441273,

Cummins Generator Technologies Ltd. Registered Office: Bamack Road, Stamford, Lincolnshire PE9 2NB_England,

Copyright © 2016 Cummins Inc. 8 AO053K550 (Issue 1)



3.2 Machinery Directive: Declaration of Incorporation

TABLE 2. MACHINERY DIRECTIVE: DECLARATION OF INCORPORATION - SHEET 1

2006/42/EC MACHINERY DIRECTIVE rd

Generator_
DECLARATION OF INCORPORATION g Tcchnologies

Function: Synchronous A.C. generator designed for incorporation into an electricity
generating-set.

The partly completed machinery supplied with this declaration:

» [s designed and constructed solely as a non-functional component to be incorporated
into a machine requiring completion.

* Is designed to comply with the provisions of the following EU Directives so far as their
level of build will allow:

2014/30/EU The Electromagnetic Compatibility (EMC) Directive
2014/35/EU Low Voltage Directive

* Must not be put into service within the European Community ("EC") until the final
machinery into which it is to be incorporated has been declared in conformity with the
Machinery Directive and all other applicable EC Directives.

» Is designed and constructed to comply with the essential health and safety
requirements of the Machinery Directive 2006/42/EC listed on sheet 2 of this Declaration.

The relevant technical documentation is compiled in accordance with the provisions of part B
of Annex VIl of the Machinery Directive. All relevant information about the partly completed
machinery will be provided, in writing, on a reasoned request by the appropriate national
authority to its authorised representative. The name and address of authorised
representative, authorised to compile the relevant technical documentation, is the Company
Secretary, Cummins Generator Technologies Limited, 49/51 Gresham Road, Staines,
Middlesex, TW18 2BD, U.K.

The undersigned representing the manufacturer:

Date: 01° February 2016 Name, Title and Address:
Q Kevan J Simon
i d Global Technical and Quality Director
LN . Cummins Generator Technologies
C/ (_f;""". Fountain Court
T Lynch Wood
Signed: Peterborough, UK
PE2 6FZ
Description Serial Number

Reglstered in England under Registration No. 441273.

450-16388-E
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TABLE 3. MACHINERY DIRECTIVE: DECLARATION OF INCORPORATION - SHEET 2

. %enheratw_
DECLARATION OF INCORPORATION  'gm Tcohnologies
OF PARTLY COMPLETED MACHINERY

ESSENTIAL HEALTH AND SAFETY REQUIREMENTS RELATING TO THE DESIGN AND
CONSTRUCTION OF PARTLY COMPLETED MACHINERY

1.1 General Remarks ILEGEND

* 1.1.2 : Principles of safety integration 1. Essential Health and Safety
Requirements not shown are
not considered applicable for

2006/42/EC MACHINERY DIRECTIVE ﬂ

* 1.1.3 : Materials and products

* 1.1.5 : Design of machinery to facilitate its handling this Partly Completed
1.3 Protection Against Mechanical Hazards Machinery or must be
. fulfilled by the assembler of
* 1.3.1: Risk of loss of stability the Machinery.
+ 1.3.2 : Risk of break-up during operation 2. Essential Health and Safety

Requirements shown are
considered applicable for

« 1.3.4 : Risks due to surfaces, edges or angles this Partly Completed
Machinery and have heen
fulfilled by the manufacturer

+ 1.3.3 : Risks due to falling or ejected objects

¢ 1.3.7 : Risks related to moving parts

« 1.3.8.1 : Moving transmission parts to the extent possible,
1.4 Guarding * subject to the build
requirements of the
* 1.4.1: Guards — General requirements * Machinery assembler, the
+ 1.4.2.1 : Fixed guards * information contained in the

assembly instructions and
Cummins bulletins.

e 1.5.2: Static electricity 3. * Customers may request
Partly Completed Machinery
without some or all guarding

1.5 Other Hazards

¢ 1.5.3 : Energy supply other than electric

* 1.5.4: Errors of fitting attached. In these cases
e 15.6:Fi section 1.4 Guarding does
e not apply and the Essential
¢ 1.5.13 : Emissions of hazardous materials and Health and Safety
substances Requirements for guarding
1.7 Information must be fulfilled by the

assembler of the Machinery.
¢ 1.7.1 : Information and warnings on the machinery v

e 1.7.4 : Instructions

Registered in England under Registration No. 441273,

ed Office; Bamnack fioad Stamford Lincolnshire PEQ 2NB land

450-16368-E

3.3 Additional Information for EMC Compliance

STAMFORD alternators are designed to meet EMC emissions and immunity standards for industrial
environments. Additicnal equipment may be required when the alternator is installed in residential,
commercial and light industrial environments.

The installation ‘earth/ground’ arrangements require the connection of the alternator frame to the site
protective earth conductor using a minimum lead length.
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Installation, maintenance and servicing must be carried out by adequately trained personnel fully
aware of the requirements of the relevant EC directives.

Cummins Generator Technologies is not liable for EMC compliance if unauthorized parts, not
of STAMFORD brand, are used for maintenance and servicing.

3.4 Additional Information for CSA Compliance

To comply with Canadian Standards Association (CSA) regulations, all external wiring and
components must be rated at the alternator rated voltage shown on the rating plate label.

A053K550 (Issue 1) 1 Copyright © 2016 Cummins Inc.
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Introduction

4.1

4.2

4.3

4.4 Rating Plate

General Description

S01/S02/S12 alternators are of brushless rotating field design, available up to 600V, 50 Hz (1500
RPM, 4 pole) or 60 Hz (1800 RPM, 4 pole), and built to meet B.S. 5000 Part 3 and other international
standards.

S01/S02/812 are self-excited, with excitation power derived from the main output windings using the
AS540 AVR.

Alternator Name

TABLE 4. $01,502, S12 ALTERNATOR NAMING FORMAT

Example: S 0 L 1 - D
= N
e -~
o ~
2 = 8 4]
£ 0 o a S £
& 5 g 5 o 3
= 2] = b= 7] om
(&) @©
5 E 3 £ 2 °
" © ) © =} [e)
[ 2] L ot} - (&) P

Serial Number Location

A unigue serial number is stamped into the upper section of the drive end bracket and shown on two
labels on the outside of the terminal box.

— AWARNWG

Ejected Debris
Debris ejected during catastrophic failure can cause serious injury or death by impact,
severing or stabbing.
To prevent injury:
+ Keep away from the air inlet and air outlet when the alternator is running.
+ Do not put operator controls near the air inlet and air outlet.
+ Do not cause overheating by running the alternafor outside rating plate parameters.
* Do not overload the alternator.

+ Do not run an alternator with excessive vibration.

» Do not synchronize parallel alternators outside the specified parameters.

The fixed rating plate labe! states the intended operating parameters of the alternator

A053K550 (Issue 1) 13 Copyright © 2016 Cummins Inc.




STAMFORD

SERIAL NUMBER
FRAME / CORE
RATING

KVA BASE RATE (BR)
KW BASE RATE (BR)
AAMPS BASE RATE (BR)
HZ

RPM

VOLTS

PHASE

PF

EX. VOLTS

EX. AMPS
INSULATION CLASS
AMBIENT TEMP, C
TEMPERATURE RISE
THERMAL CLASS
ENCLOSURE

STATOR WDG.
STATOR CONN.

BS S000, Part3 IEC 34-1
150 8528-3  BSEN 60034-1

FIGURE 1. GLOBAL STAMFORD AC ALTERNATOR RATING PLATE

4.5 Product Authentication

The STAMFORD high security, anti-counterfeit hologram is located on the Tracking Label. Check that
the dots are visible around the STAMFORD logo when viewing the hologram from different angles and
the word "GENUINE" appears behind the logo. Use a flashlight to see these security features in low
ambient light. Check that the alternator is genuine by entering the unique 7 character hologram code
at www.stamford-avk.com/verify.

FIGURE 2. TRACKING LABEL

stamford-avk.com
FRAME / CORE: SERIAL NO:
WDG: ORDER NO:
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FIGURE 3. DOTS VISIBLE IN LEFT, RIGHT, UPPER AND LOWER VIEWS OF 3D HOLOGRAM
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5

Application of the Alternator

5.1

5.2

5.3

5.4

/i, WARNING =

Ejected Debris

Debris ejected during catastrophic failure can cause serious injury or death by impact,
severing or stabbing.

To prevent injury:
e Keep away from the air inlet and air outiet when the alternator is running.
* Do not put operator controls near the air inlet and air outlet.
» Do not cause overheating by running the alternator outside rating plate parameters.
+ Do not overload the alternator.
* Do not run an alternator with excessive vibration.

» Do not synchronize parallel alternators outside the specified parameters.

It is the customer's responsibility to make sure that the selected alternator is suitable for the final
application.

Environment

The alternators are protected to 1P23 as standard. IP23 is not adequate protection for use outdoors
without additional measures.

Ambient Temperature -15° Cto 40° C
Relative Humidity < 65%
Altitude < 1000 m

The alternator has been designed for the environment shown in the table. The alternator can operate
outside these conditions if it is rated accordingly; the nameplate gives details. If the operating
environment is changed after purchase, refer to the factory for a revised alternator rating.

Air Flow

Make sure that the air inlets and outlets are not obstructed when the alternator is running.

Airborne Contaminants

Contaminants such as salt, oil, exhaust fumes, chemicals, dust, and sand will reduce the effectiveness
of the insulation and the life of the windings. Consider using air filters and an enclosure to protect the
alternator.

Humid Conditions

The water carrying capacity of air depends on temperature. If the air temperature falls below its
saturation point, dew may form on the windings, reducing the electrical resistance of the insulation. In
humid conditions, additional protection may be required even if the alternator is fitted inside an
enclosure. Anti-condensation heaters are supplied on request.
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5.5

5.6

5.7

5.71

Anti-Condensation Heaters

Live Electrical Conductors

Live electrical conductors can cause serious injury or death by electric shock and burns.

To prevent injury and before removing covers over electrical conductors, isolate the
generator set from all energy sources, remove stored energy and use lock out/tag out safety
procedures.

Power to the anti-condensation heater is supplied from a separate source. Anti-condensation heaters
raise the air temperature around the windings to deter condensation forming in humid conditions when
the alternator is not operating. Best practice is to energize the heaters automatically when the
alternator is off.

Enclosures

Fit an enclosure to protect the alternator from adverse environmental conditions. Make sure that air
entering the alternator is of adequate flow rate, free from moisture and contaminants, and below the
maximum ambient temperature on the rating plate.

Make sure there is sufficient access around the alternator for safe maintenance.

S01/802/812 alternators have round end brackets that will create an air flow pattern that differs from
previous alternators of this size. The air flow should be modeled to identify and prevent hot air from
recirculating within the enclosure.

Vibration

The alternators are designed to withstand the vibration levels encountered on generator sets built to
meet the requirements of 1ISO 8528-9 and BS 5000-3. (Where ISO 8528 is taken to be broad band
measurements and BS5000 refers to the predominant frequency of any vibrations on the generator
set).

NOTICE

Exceeding either of the above specifications will have a detrimental effect on the life of the
bearings and other components, and may invalidate the alternator warranty.

NOTICE

The terminal box is designed to support the fitted busbars or terminals, transformers, load
cables and auxiliary terminal box. Additional mass could cause excessive vibration and lead
to failure of the terminal box enclosure and mounting. Refer to the Installation Manual to
connect the load cables to the terminal box. Refer to CGT before fixing any additional mass
to the terminal box.

Definition of BS5000-3

Alternators shall be capable of continuously withstanding linear vibration levels with amplitudes of 0.25
mm between 5 Hz and 8 Hz, and velocities of 9.0 mm/s RMS between 8 Hz and 200 Hz, when
measured at any point directly on the carcass or main frame of the machine. These limits refer only to
the predominant frequency of vibration of any complex waveform.
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5.7.2 Definition of ISO 8528-9

1SO 8528-9 refers to a broad band of frequencies; the broad band is taken to be between 10 Hertz
and 1000 Hertz. The table below is an extract from 1SO 8528-9 (Table C.1, value 1). This simplified
table lists the vibration limits by kVA and speed for acceptable operation of standard generator set

designs.
5.7.3 Linear Vibration Limits
Linear Vibration Levels As Measured On The Alternator - $01/S02/S12
Engine Speed Power Qutput Vibration Vibration Vibration
RPM S Displacement Velocity Acceleration
(min™) (kVA) RMS (mm) RMS (mm/s) | RMS (mm/s?)
2000 < RPM < 3600 S$<50 0.8 50 31
50<8 0.64 40 25
1300 < RPM < 2000 4<S5<50 0.64 40 25
50<8<125 0.4 25 16
The broad band is taken as 10 Hz - 1000 Hz
5.7.4 Linear Vibration Monitoring

We recommend using vibration analyzing equipment to measure vibration at the positions shown
below. Check that vibration of the generator set is below the limits stated in the standards. If vibration
is above the limits, the generator set builder should investigate the root causes and eliminate them.
Best practice is for the generator set builder to take initial readings as a reference and for the user to
periodically monitor vibration, according to the recommended service schedule, to detect a
deteriorating trend.

AQ53K550 (Issue 1)
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5.7.5 Excessive Vibration

Ejected Debris

Debris ejected during catastrophic failure can cause serious injury or death by impact,
severing or stabbing.

To prevent injury:

» Keep away from the air inlet and air outlet when the alternator is running.

» Do not put operator controls near the air inlet and air outlet.

* Do not cause overheating by running the alternator outside rating plate parameters.
¢ Do not overload the alternator.

+ Do not run an alternator with excessive vibration.

* Do not synchronize parallel alternators outside the specified parameters.

If the measured vibration of the generator set is not within the limits:

1. The generator set manufacturer should change the generator set design to reduce the vibration
levels as much as possible.

2. Contact Cummins Generator Technologies to assess the impact on bearing and alternator life
expectancy.
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5.8
5.8.1

5.8.2

5.8.3

5.8.4

5.8.5

Bearings

Sealed Bearings

Inspect sealed-for-life bearings periodically, according to the recommended service scheduie (Section
7.1 on page 31). Check for signs of wear, fretting or other detrimental features. Damage to seals,
grease leakage or discoloration of the bearing races indicate that the bearing may need to be
replaced.

Bearing Life
Factors that reduce bearing life or lead to béaring failure inciude:
+ Adverse operating conditions and environment
+ Stress caused by misalignment of the generator set
 Vibration from the engine that exceeds the limits in BS 5000-3 and 1SO 8528-9

« Long periods (including transportation) when the alternator is stationary and subjected to
vibration can cause false brinelling wear (flats on the balls and grooves on the races)

« Humid or wet conditions that cause corrosion and deterioration of the grease by emulsification.

Health Monitoring of the Bearings

We recommend that the user checks the bearing condition using vibration monitoring equipment. Best
practice is to take initial readings as a reference and periodically monitor the bearings to detect a
deteriorating trend. It will then be possible to plan a bearing change at an appropriate generator set or
engine service interval.

Bearing Service Life Expectancy

Bearing manufacturers recognize that the service life of bearings depends on factors that are outside
their control. Rather than quote a service life, practicable replacement intervals are based on the L10
life of the bearing, the type of grease, and the recommendations of the bearing and grease
manufacturers.

For general purpose applications: If the correct maintenance is carried out, vibration levels do not
exceed the levels stated in ISO 8528-9 and BS5000-3, and the ambient temperature does not exceed
50 °C, plan to replace the bearings within 30,000 hours of operation.

If in doubt regarding any aspect of bearing life of a STAMFORD alternator, contact the nearest
authorized supplier of the alternator or contact the STAMFORD factory.

Standby Applications

Run alternators in standby applications at no load for a minimum of 10 minutes every week. For
alternators fitted with regreasable bearings, re-grease the bearings every 6 months, regardiess of the
number of accumulated running hours.

A053K550 (Issue 1) 21 Copyright © 2016 Cummins Inc.



This page is intentionally blank.

Copyright © 2016 Cummins Inc. 22 A053K550 (Issue 1)



6 Installation into the Generator Set

6.1 Alternator Dimensions

Dimensions are included in the data sheet specific to the alternator model. Refer to the rating plate to
identify the alternator model.

‘ Data sheets are available from www.stamford-avk.com |

6.2 Lifting the Alternator

Falling Mechanical Parts
Falling mechanical parts can cause serious injury or death by impact, crushing, severing or
trapping.
To prevent injury and before lifting the alternator:
* Do not lift the complete generator set by the alternator lifting fixtures.
* Keep the alternator horizontal when lifting.

« Fit drive end and non-drive end transit fittings to single bearing alternators to keep the
main rotor in the frame.

Lift the alternator by hooks or shackles attached to the lifting points (lugs or eyes) provided. A label
attached to a liting point shows the correct lifting arrangement. Use chains or lifting straps of
appropriate length, and a spreader bar if necessary, to make sure that the chains or lifting straps are
vertical when lifting. Make sure that the capability of the lifting equipment is sufficient for the alternator
mass shown on the label.
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FIGURE 4. LIFTING LABELS

6.3 Storage

If the alternator will not to be used immediately, it must be stored in a clean, dry, vibration-free
environment. We recommend the use of anti-condensation heaters, when available.

If the aiternator can be rotated, turn the rotor a minimum of 6 revolutions every month during storage.

6.3.1 After Storage

After a period of storage, carry out the pre-running checks to determine the condition of the windings.
If the windings are damp or the insulation resistance is low, follow one of the drying out procedures

(see Chapter 7 on page 31).

Before putting the alternator into service, refer to the following table.

TABLE 5.

Not Rotated during Storage

Rotated during Storage

Sealed Bearing(s)

If stored less than 12 months, put
the alternator into service.

If stored more than 12 months,

replace the bearing(s) then put the
alternator into service.

If stored less than 24 months, put
the alternator into service.

If stored more than 24 months,
replace the bearing(s) then put the
alternator into service.

6.4

Vibration Frequencies

The main vibration frequencies produced by the alternator are as follows:
» 4-pole 1500 RPM 25 Hz
* 4-pole 1800 RPM 30 Hz

Copyright © 2016 Cummins Inc.

24

A053K550 (Issue 1)



6.5

Vibrations induced in the alternator by the engine are complex. It is the responsibility of the generator
set designer to ensure that the alignment and stiffness of the bedplate and mountings do not allow
vibration to exceed BS5000 part 3 and ISO 8528 part 9 limits.

Generator Set Coupling

Moving Mechanical Parts

Moving mechanical parts during generator set coupling can cause serious injury by crushing,
severing or trapping.

To prevent injury, keep arms, hands and fingers away from mating surfaces when coupling
the generator set.

~ NOTICE

Do not attempt to rotate the alternator rotor by levering against the vanes of the cooling fan.
The fan is not designed to withstand such forces and will be damaged.

Efficient operation and long component life depend on minimizing mechanical sitresses on the
alternator. When coupled in a generator set, misalignment and vibration interactions with the prime
mover engine can cause mechanical stress.

Generator sets need a substantial, flat, continuous bedplate to suit the installation site floor loading,
with engine and alternator mounting pads to make a firm base for accurate alignment. The height of all
mounting pads must be within 0.25 mm for skid mounting, 3 mm for non-adjustable anti-vibration
mounts (AVM), or 10 mm for adjustable height AVMs. Use shims to achieve level. The rotational axes
of the alternator rotor and engine output shaft must be coaxial (radial alignment) and perpendicular to
the same plane (angular alignment). The axial alignment of the alternator and engine coupling must be
within 0.5 mm, to allow for thermal expansion without unwanted axial force on the bearings at
operating temperature.

Vibration can occur by flexing of the coupling. The alternator is designed for a maximum bending
moment not exceeding 17 kgm (125 lbs-ft). Check the maximum bending moment of the engine flange
with the engine manufacturer.

Close-coupling of alternator and engine can increase the rigidity of the generator set. Both single and
two bearing alternators can be close-coupled. The generator set builder must supply guarding for
open-coupled applications.

To prevent rust during transit and storage, the alternator frame spigot, rotor coupling plates, and shaft
extension have been treated with a rust preventative coating. Remove this before coupling the
generator set.

To prevent movement of the rotor during transport, a drive end (DE) transit bracket is fitted. Remove
the DE transit bracket and fasteners from the DE bracket before coupling the generator set.
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FIGURE 5. SINGLE BEARING ALTERNATOR ROTOR SHOWING COUPLING DISCS BOLTED TO DRIVE
END COUPLING HUB (AT RIGHT)

6.5.1 Single Bearing

Falling Mechanical Parts
Falling mechanical parts can cause serious injury or death by impact, crushing, severing or
trapping.

To prevent injury and before lifting the alternator:

» Do not lift the complete generator set by the alternator lifting fixtures.
» Keep the alternator horizontal when lifting.

 Fit drive end and non-drive end transit fittings to single bearing alternators to keep the
main rotor in the frame.

1. If supplied, check that the bracket which supports the rotor underneath the fan hub is fitted in
position .

2. Position the alternator close to the engine and remove the drive end transit bracket that keeps
the rotor in place during transport.

3. Remove the air outlet covers from the drive end of the alternator to access the coupling and
adaptor bolts.
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4. If required, tighten the coupling disc bolts in the sequence shown above. See Chapter 8 on
page 47 for tightening torque.

5. Check the torque of bolts that fasten the coupling discs to the DE coupling hub in a clockwise
direction around the bolt circle.

6. Make sure the coupling discs are concentric with the adaptor spigot. Use alignment studs fo
ensure that the disc and the flywheel are in alignment.

7. Make sure the axial distance from the coupling mating face on the flywheel to the mating face on
the flywheel housing is within 0.5mm of nominal dimension. This ensures that the engine
crankshaft float is maintained and the alternator rotor position is neutral, allowing for thermal
expansion. There is no axial pre-load thrust on the engine or alternator bearings.

8. Offer the alternator to the engine and engage coupling discs and housing spigots at the same
time, pushing the alternator towards the engine until the coupling discs are against the flywheel
face and the housing spigots are located.

‘ Do not pull the alternator to the engine using bolts through the flexible discs. '

Failure to secure bolts can lead to excessive vibration, which in turn can lead to
catastrophic alternator failure.

9. Fit heavy gauge washers under the heads of housing and coupling bolts. Screw in the bolts
evenly around the coupling assembly to maintain correct alignment.

~3

10. Tighten the bolts to fix the coupling disc to the flywheel, in the sequence shown above.

11. Check the torque of each bolt in a clockwise direction around the bolt circle to ensure all the
bolts are tight. Refer o the engine manufacturer's manual for correct tightening torque.

12. Replace all covers.
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6.6 Pre-Running Checks

Before starting the generator set, test the insulation resistance of windings and check that all
connections are tight and in the correct location. Make sure the alternator air path is clear of
obstructions. Replace all covers.

6.7 Direction of Rotation

The fan is designed for clockwise rotation, as viewed from the drive end of the alternator (unless
otherwise specified when ordered). If the alternator must run counter-clockwise, please seek advice
from Cummins Generator Technologies .

6.8 Phase Rotation

Main stator output is connected for a phase sequence of U V W when the alternator runs clockwise,
as viewed from the drive end. If the phase rotation must be reversed, the customer must re-connect
the output cables in the terminal box. Ask Cummins Generator Technologies for a circuit diagram of
‘reverse phase connections’.

6.9 Voltage and Frequency

Check that the voltage and frequency shown on the alternator rating plate meet the requirements of
the generator set application.

6.10 AVR Settings

The AVR is factory set for initial running tests. Check that the AVR settings are compatible with your
required output. Refer to detailed instructions in the AVR manual for on- and off-load adjustments.
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6.11

Electrical Connections

Incorrect Electrical Installation and System Protection

Incorrect electrical installation and system protection can cause serious injury or death by
electric shock and burns.

To prevent injury, installers must be qualified and are responsible for meeting appropriate
inspectorate and local electricity authority requirements and site safety rules.

L _ 3 NOTICE o

The terminal box is designed to support the fitted busbars or terminals, transformers, load
cables and aukxiliary terminal box. Additional mass could cause excessive vibration and lead
to failure of the terminal box enclosure and mounting. Refer to CGT before fixing any

additional mass to the terminal box.

Fault current curves and alternator reactance values are available on request from the factory so that
the system designer can calculate the necessary fault protection and/or discrimination.

The installer must check that the alternator frame is bonded to the generator set bedplate, and must
bond to site earth. If anti-vibration mounts are fitted between the alternator frame and its bedplate, a
suitably-rated earth conductor must bridge across the anti-vibration mount.

Refer to wiring diagrams for electrical connection of the load cables. Electrical connections are made
in the terminal box. Route single core cables through the insulated or non-magnetic gland plates
supplied. Panels must be removed to be drilled or cut to prevent swarf entering the terminal box or
alternator. After wiring, inspect the terminal box, remove all debris using a vacuum cleaner if
necessary and check that no internal components are damaged or disturbed.

As standard, the alternator neutral is not bonded to the alternator frame. If required, neutral may be
connected to the earth terminal in the terminal box, by a conductor of at least one half of the sectional
area of a phase lead.

Load cables must be supported appropriately to avoid a tight radius at the point of entry into the
terminal box, clamped at the terminal box gland, and allow at least ¥25 mm movement by the
alternator on its anti-vibration mountings, without causing excessive stress to the cables and alternator
load terminals.

The palm (flattened part) of load cable lugs must be clamped in direct contact with the main stator
output conductors so that the whole palm area conducts the output current. The tightening torque of
fasteners is 6 to 6.6 Nm.

A053K550 (Issue 1) 29 Copyright © 2016 Cummins Inc.



This page is intentionally blank.

Copyright © 2016 Cummins Inc. 30 A053K550 (Issue 1)



Service and Maintenance

71

Recommended Service Schedule

Refer to Safety Precautions section (Chapter 2 on page 3) of this manual before starting any service
and maintenance activity.

Refer to Parts Identification section (Chapter 8 on page 47) for an exploded view of components and
fastener information.

The recommended service schedule shows the recommended service activities in table rows, grouped
by alternator subsystem. Columns of the table show the types of service activity, whether the
alternator must be running, and the service levels. Service frequency is given in running hours or time
interval, whichever is sooner. A cross (X) in the cells where a row intersects the columns shows a
service activity type and when it is required. An asterisk (*) shows a service activity done only when
necessary.

All service levels in the recommended service schedule can be purchased directly from Cummins
Generator Technologies Customer Service Department,

Telephone: +44 1780 484732,
Email: emea.service@cummins.com

1. Proper service and repair are vital to the reliable operation of your alternator and the safety of
anyone coming into contact with the alternator.

2. These service activities are intended to maximize the life of the alternator but shall not vary,
extend or change the terms of the manufacturer's standard warranty or your obligations in that
warranty.

3. Each service interval is a guide only, and developed on the basis that the alternator was installed
and is operated in accordance with the manufacturer's guidelines. If the alternator is located
and/or operated in adverse or unusual environmental conditions, the service intervals may need
to be more frequent. The alternator should be continually monitored between services to identify
any potential failure modes, signs of misuse, or excessive wear and tear.
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TABLE 6. ALTERNATOR SERVICE SCHEDULE

SERVICE ACTIVITY TYPE SERVICE LEVEL
2
2 5|5 . g %
< ‘s | @ ] > >
= w | > > ~ 0
S s | E |2 % £ £
- - o o o 14 = =
5 =il |c|8(ElS|els|2]o]s]s
8 x=rewred 3|8|%|8/3/E/% 2283|555
0 * = if necessary < |E|rF|jOo|E|l0o|a|a|d|le|d]l-|[d]|®
Alternator rating X X
Bedplate arrangement X X
Coupling arrangement X X * X
Environmental
conditions and X X X X X X
cleanliness
Ambient temperature
| (inside & outside) X x| X X X X
[e]
T | Complete machine -
& | damage, loose parts & X X X X X X
<€ | earth bonds
Guards, screens,
warning and safety X X X X X X
labels
Maintenance access X X
Electrical nominal
operating conditions & X X X X X X X
excitation
Vibration X X X X X X X
Condition of windings X X X X X X
& | Insulation resistance of
£ | all windings (P! test for X X : * X X
S |MVH
S V)
Insulation resistance of
rotor, exciter and AUX X X X
&, | Condition of bearings X X X
[=
§ Sealed bearing(s) X every 4000 to 4500 hours
m
Sealed bearing(s) X * X
é All alternator/customer
+ | connections and
E cabling X X X X X X
@
|._
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SERVICE ACTIVITY TYPE SERVICE LEVEL
E 2|8 g S S
£ 21 > o >
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(7] * = if necessary < | E|lF|lO|Z2|lO0O|la|ld|d|le=]|d|=|d]®
@ Initial AVR set up X X X
S | AVR settings X X X X X X
=
: »
& | Customer connection of
o3 | auxiliaries N = " X A
0
£ | Function of auxiliaries X X X X X X
c
[o] g .
O | Anti condensation "
heater X X
& |Diodes and varistors X X X X X
Q
& | Diodes and varistors X X
o Air inlet temperature X X X X X X X
=
= | Air flow (rate &
[=]
&3 |direction) XX X
Condition of fan X X X X X X

7.2 Bearings

7.2.1 Introduction

' NOTICE |

Store removed parts and tools in static- and dust-free conditions, to prevent damage or
contamination.

A bearing is damaged by the axial force needed to remove it from the rotor shaft. Do not
reuse a bearing.

A bearing is damaged if the insertion force is applied through the bearing balls. Do not press
fit the outer race by force on the inner race, or vice versa.

Do not try to turn the rotor by levering against the cooling fan vanes. The fan will be
damaged.

The alternator rotor is supported by a bearing at the non-drive end (NDE) and a coupling to the prime
mover at the drive end (DE).

+ Refer to guidelines for bearings in the aiternator applications (Section 5.8 on page 21) and
storage (Section 6.3) sections of this manual.

» Inspect the bearing according to the recommended service schedule. Seek advice from CGT if
grease has leaked out of the bearing, notifying the bearing type and quantity leaked.

« Replace the bearing according to the recommended service schedule by one of identical type
(stamped on the bearing), sourced from the original equipment manufacturer (OEM). Contact
CGT for advice if an exact replacement is not available.
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7.2.2

7.3
7.3.1

7.3.2

Safety

Rotating Mechanical Parts

Rotating mechanical parts can cause serious injury or death by crushing, severing or
trapping.

To prevent injury and before removing covers over rotating parts, isolate the generator set
from all energy sources, remove stored energy and use lock out/tag out safety procedures.

Hot Surfaces
Skin contact with hot surfaces can cause serious injury by burns.
To prevent injury, wear appropriate personal protection equipment (PPE).

A CAUTION

Grease
Skin contact with grease can cause minor or moderate injury by contact dermatitis.
To prevent injury, wear appropriate personal protection equipment (PPE).

NOTICE

Do not overfill a bearing with grease; the bearing may be damaged.

Do not mix lubricant types. Change gloves to handle different lubricant

Assemble bearings in static- and dust-free conditions while wearing lint free gloves.
Store removed parts and tools in static- and dust-free conditions, to prevent damage or
contamination.

A bearing is damaged by the axial force needed to remove it from the rotor shaft. Do not
reuse a bearing.

A bearing is damaged if the insertion force is applied through the bearing balls. Do not press
fit the outer race by force on the inner race, or vice versa.

Do not try to turn the rotor by levering against the cooling fan vanes. The fan will be
damaged.

Controls

Introduction

An operating alternator is a harsh environment for control components. Heat and vibration can cause
electrical connections to ioosen and cables to fail. Routine inspection and test can identify an issue
befare it becomes a failure that incurs unplanned downtime.

Safety

Live Electrical Conductors

Live electrical conductors can cause serious injury or death by electric shock and burns.

To prevent injury and before removing covers over electrical conductors, isolate the
generator set from all energy sources, remove stored energy and use lock out/tag out safety
procedures.
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7.3.3

7.3.4

7.4
7.41

Hot Surfaces
Skin contact with hot surfaces can cause serious injury by burns.
To prevent injury, wear appropriate personal protection equipment (PPE).

Requirements
Personal Protective Wear mandatory site PPE
Equipment (PPE)
Consumables None
Parts None
Tools Multimeter
Torque wrench

Inspect and Test

1. Remove the terminal box lid
2. Check the tightness of fasteners securing the load cables.

3. Check that cables are firmly clamped at the terminal box gland, and allow 25 mm movement by
an alternator on anti-vibration mounts.

4. Check that all cables are anchored and unstressed within the terminal box.
5. Check all cables for signs of damage.

6. Check that AVR accessories and current transformers are correctly fitted, and cables pass
centrally through current transformers (if fitted).

7. If an anti-condensation heater is fitted

a. Isolate the supply and measure the electrical resistance of the heater element(s). Replace
the heater element if open circuit.

b. Test the supply voltage to the anti-condensation heater at the heater connection box. 120
VAC or 240 VAC. (depending on cartridge option and shown on a label) should be present
when the alternator is stopped.

8. Check that the AVR and AVR accessories fitted in the terminal box are clean, securely fitted on
anti-vibration mounts, and the cable connectors are firmly attached fo the terminals.

9. For parallel operation*, check that the synchronization control cables are securely connected.
(*not applicable to SO and S$1 alternators)

10. Refit and secure the terminal box lid.

Cooling System

Introduction

The alternators are designed to meet standards supporting EU Safety Directives, and are rated for the
effect of operating temperature on winding insulation.

BS EN 60085 (= IEC 60085) Electrical insulation — Thermal Evaluation and Designation classifies
insulation by the maximum operating temperature for a reasonable service life. Although chemical
contamination and electrical and mechanical stresses also contribute, temperature is the dominant
aging factor. Fan cooling maintains a stable operating temperature below the insulation class limit.
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If the operating environment differs from the values shown on the rating plate, rated output must be
reduced by

» 3% for class H insulation for every 5 °C that the temperature of the ambient air entering the
cooling fan exceeds 40 °C, up to a maximum of 60 °C

» 3% for every 500 m increase in altitude above 1000 m, up to 4000 m, due to the reduced
thermal capacity of lower density air, and

* 5% if air filters are fitted, due to restricted air flow.

Efficient cooling depends on maintaining the condition of the cooling fan, air filters and gaskets.

7.4.2 Safety
(SR S = N OANGER o~ L] s Lo |

Rotating Mechanical Parts

Rotating mechanical parts can cause serious injury or death by crushing, severing or
trapping.

To prevent injury and before removing covers over rotating parts, isolate the generator set
from all energy sources, remove stored energy and use lock out/tag out safety procedures.

Hot Surfaces

Skin contact with hot surfaces can cause serious injury by burns.
To prevent injury, wear appropriate personal protection equipment (PPE).

A CAUTION

Dust

Inhaling dust can cause minor or moderate injury by irritating the lungs. Dust can cause
minor or moderate injury by irritating the eyes.

To prevent injury, wear appropriate personal protection equipment (PPE). Ventilate the area
to disperse dust.

NOTICE

Do not attempt to rotate the alternator rotor by levering against the vanes of the cooling fan.
The fan is not designed to withstand such forces and will be damaged.

Filters are designed to remove dust, not moisture. Wet filter elements can cause reduced air
flow and overheating. Do not allow filter elements to get wet.

7.4.3 Requirements

Personal Protective Wear mandatory site PPE
Equipment (PPE)

Wear eye protection

Wear respiratory protection

Consumables Lint-free cleaning cloths

Thin disposable gloves

Parts None
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Tools None

7.4.4 Inspect and Clean
1. Remove the DE adapter screen.
2. Inspect the fan for damaged vanes and cracks.
3. Re-install the DE adapter screen.
4. Reinstate the generator set for running.
5

. Make sure the air inlets and outlets are not blocked.

7.5 Coupling

7.5.1 Introduction

Efficient operation and long component life rely on minimizing mechanical stresses on the alternator.
When coupled in a generator set, misalignment and vibration interactions with the prime mover engine
can cause mechanical stress.

The rotational axes of alternator rotor and engine output shaft must be coaxial (radial and angular
alignment).

Torsional vibration can cause damage to internal combustion engine shaft-driven systems, if not
controlled. The generator set manufacturer is responsible for assessing the effect of torsional vibration
on the alternator: Rotor dimensions and inertia, and coupling details are available on request.

7.5.2 Safety

NOTICE

Do not attempt to rotate the alternator rotor by levering against the vanes of the cooling fan.
The fan is not designed to withstand such forces and will be damaged.

7.5.3 Requirements

Personal Protective Wear mandatory site PPE
Equipment (PPE)
Consumables - None
Parts None
Tools Dial gauge
Torque wrench
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7.5.4

7.5.4.1

7.6
7.6.1

7.6.2

Inspect Mounting Points
1. Check the generator set bedplate and mounting pads are in good condition, not cracked
2. Check that rubber in anti-vibration mounts has not perished

3. Check vibration monitoring historical records for a trend of increasing vibration

Single Bearing Coupling
1. Remove the DE adapter screen to access the coupling

2. Check that the coupling discs are not damaged, cracked or distorted, and the coupling disc holes
are not elongated. If any are damaged, replace the complete set of discs.

3. Check tightness of bolts fixing the coupling discs to the engine flywheel. Tighten in the sequence
shown for alternator coupling in the Installation chapter (Section 6.5.1 on page 26), to the
torque recommended by the engine manufacturer.

4. Refit the DE adapter screen.

Rectifier System

Introduction

The rectifier converts alternating current (AC) induced in the exciter rotor windings into direct current
(DC) to magnetize the main rotor poles. The rectifier comprises two semicircular annular positive and
negative plates, each with three diodes. In addition to connecting to the main rotor, the DC output of
the rectifier also connects to a varistor (S1 only). The varistor protects the rectifier from voltage spikes
and surge voltages that may be present on the rotor under various loading conditions of the alternator.

Diodes provide a low resistance to current in one direction only: Positive current will flow from anode
to cathode, or another way of viewing it is that negative current will flow from cathode to anode.

The exciter rotor windings are connected to 3 diode anodes to form the positive plate and to 3 diode
cathodes to form the negative plate to give full wave reciification from AC to DC. The rectifier is
mounted on, and rotates with, the exciter rotor at the non-drive end (NDE).

Safety

i DANGER

Live Electrical Conductors

Live electrical conductors can cause serious injury or death by electric shock and burns.

To prevent injury and before removing covers over electrical conductors, isolate the
generator set from all energy sources, remove stored energy and use lock out/tag out safety
procedures.

Rotating Mechanical Parts

Rotating mechanical parts can cause serious injury or death by crushing, severing or
trapping.

To prevent injury and before removing covers over rotating parts, isolate the generator set
from all energy sources, remove stored energy and use lock out/tag out safety procedures.
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7.6.3 Requirements

Personal Protective Wear appropriate PPE.
Equipment (PPE)
Consumables Loctite 241 thread locking adhesive

Midland silicone heat sink compound type MS2623 or similar
Solder

Solder remover wick

Parts Full set of three anode lead diodes and three cathode lead diodes
(all from the same manufacturer)

One varistor (S1 only)

Tools Multimeter

Insulation tester

Torque wrench

Soldering gun

7.6.4 Test and Replace Varistor (S1 only)

1. Inspect the varistor.

2. Record varistor as faulty if there are signs of overheating (discoloration, blisters, melting) or
disintegration.

3. Disconnect one varistor lead. Store fastener and washers.

4. Measure the resistance across the varistor. Good varistors have a resistance greater than 100
MQ.

5. Record the varistor as faulty if the resistance is short circuit or open circuit in either direction.
(Some multimeters will read O.L. at high resistance levels. Please be aware of the limits of your
tools.)

6. If the varistor is faulty, replace it and replace all diodes.
7. Reconnect and check that all leads are secure, washers fitted and fasteners tight.

7.6.5 Test and Replace Diodes

Hot Surfaces
Skin contact with hot surfaces can cause serious injury by burns.
To prevent injury, wear appropriate personal protection equipment (PPE).

Do not tighten a diode above the stated torque. The diode will be damaged.

|Remove NDE bracket to access diodes for SOL1 frame only. \

Make sure no solder falls onto any component of the alternator.
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NOTICE

1. Using a soldering gun and solder wick, remove the solder that connects the exciter rotor lead to
one diode.

2. Measure the voltage drop across the diode in the forward direction, using the diode test function
of a multimeter.

3. Measure the resistance across the dicde in the reverse direction, using the 1000 VDC test
voltage of an insulation tester.

4. Diode is faulty if the voltage drop in the forward direction is outside the range 0.3 to 0.9 V, or the
resistance is below 20 MQ in the reverse direction.

5. Repeat the tests for the five remaining diodes.
6. If any diode is faulty, replace the full set of six diodes (same type, same manufacturer):
a. Remove diode(s).

b. Apply a small amount of heat sink compound only to the base of the replacement diode(s),
not the threads.

c. Check polarity of diode(s).
d. Screw each replacement diode into a threaded hole in the rectifier plate.

e. Apply 2.0 to 2.25 Nm (18 to 20 in-Ib} torque to give good mechanical, electrical and thermal
contact.

f. Replace the varistor (S1 only).
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‘ Make sure no solder falls onto any component of the alternator. \

7. Using a solder gun and solder, reconnect and check that all leads are secure and correctly
soldered.

7.7 Windings
7.7.1 Introduction

NOTICE ‘

Disconnect all control wiring and customer load leads from alternator winding connections
before conducting these tests.

' _ NOTICE

The Automatic Voltage Regulator (AVR) contains electronic components which would be
damaged by high voltage applied during insulation resistance tests. The AVR must be
disconnected before doing any insulation resistance test. Temperature sensors must be
grounded to earth before doing any insulation resistance test.

Damp or dirty windings have a lower electrical resistance and could be damaged by
insulation resistance tests at high voltage. If in doubt, test the resistance at low voltage (500
V) first.

Alternator performance depends on good electrical insulation of the windings. Electrical, mechanical
and thermal stresses, and chemical and environmental contamination, cause the insulation to
degrade. Various diagnostic tests indicate the condition of insulation by charging or discharging a test
voltage on isolated windings, measuring current flow, and calculating the electrical resistance by
Ohm’s law.

When a DC test voltage is first applied, three currents can flow:
« Capacitive Current: To charge the winding to the test voltage (decays to zero in seconds),

« Polarizing Current: To align the insulation molecules to the applied electric field (decays to
near-zero in ten minutes), and

- Leakage Current: Discharge to earth where the insulation resistance is lowered by moisture
and contamination (increases to a constant in seconds).

For an insulation resistance test, a single measurement is made one minute after a DC test voltage is
applied, when capacitive current has ended. For the polarization index test, a second measurement is
made after ten minutes. An acceptable resuit is where the second insulation resistance measurement
is at least double the first, because the polarization current has decayed. In poor insulation, where
leakage current dominates, the two values are similar. A dedicated Insulation Tester takes accurate,
reliable measurements and may automate some tests.

7.7.2 Safety

Live Electrical Conductors

Live electrical conductors can cause serious injury or death by electric shock and burns.

To prevent injury and before removing covers over electrical conductors, isolate the
generator set from all energy sources, remove stored energy and use lock out/tag out safety
procedures.
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Live Electrical Conductors

Live electrical conductors at the winding terminals after an insulation resistance test can
cause serious injury or death by electric shock or burns.

To prevent injury, discharge the windings by shorting to earth through an earthing rod for at
least 5 minutes.

7.7.3 Requirements

Type Description

Personal Protective Equipment | Wear mandatory site PPE
(PPE)

Consumables None

Parts None

Tools Insulation test meter

Multimeter

Milliohm Meter or Micro Ohmmeter

Clamp Ammeter

Infrared thermometer

Earth rod

7.7.4 Test the Electrical Resistance of Windings

1. Stop the alternator.

2. Verify the electrical resistance of the exciter field (stator) winding:
a. Disconnect the exciter field leads F1 and F2 from the AVR.
b. Measure and record the electrical resistance between F1 and F2 leads with a multimeter.
¢. Reconnect the exciter field leads F1 and F2.

3. Verify the electrical resistance of the exciter armature (rotor) winding:
a. Mark the leads attached to diodes on one of the two rectifier plates.

b. Using a solder gun and solder wick, desolder all exciter rotor leads from all diodes at the
rectifier.

c. Measure and record the electrical resistance between pairs of marked leads (between
phase windings). A specialist micro ohmmeter must be used.

d. Using a solder gun and solder, reconnect all exciter rotor leads to the diodes.
e. Make sure the fasteners are secure.
4. Verify the electrical resistance of the main field (rotor) winding:
a. Main rotor winding resistance can be taken directly from the rectifier studs/plates.

b. Measure and record the electrical resistance between the main rotor leads and the rectifier
studs/plates (+ve and -ve). A specialist micro ohmmeter must be used.

5. Verify the electrical resistance of the main armature (stator) winding:
a. Disconnect the leads of the main stator from the output terminals.

b. Measure and record the electrical resistance between U1 and U2 leads and between U5
and U6 (if present). A specialist micro onmmeter must be used.
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¢. Measure and record the electrical resistance between V1 and V2 leads and between V5
and V6 (if present). A specialist micro ohmmeter must be used.

d. Measure and record the electrical resistance between W1 and W2 leads and between W5
and W6 (if present). A specialist micro onmmeter must be used.

e. Reconnect the leads to the output terminals, as before.
f. Make sure the fasteners are secure.
6. Verify the resistance of Auxiliary winding (if fitted):
a. Disconnect the auxiliary winding leads 7 and Z2 from the AVR.
b. Measure and record the electrical resistance between 7 and Z2 leads with a multimeter.
¢. Reconnect the auxiliary winding leads 7 and Z2 to the AVR.

7. Refer to the Technical Data (Chapter 9 on page 49) to verify the measured resistances of all
windings agree with the reference values.

7.7.5 Test the Insulation Resistance of Windings

The alternator must not be put into service until the minimum insulation resistance is
achieved.

TABLE 7. TEST VOLTAGE AND MINIMUM ACCEPTABLE INSULATION RESISTANCE FOR
NEW AND IN-SERVICE ALTERNATORS

Test Minimum Insulation Resistance at 1

Voltage minute (MQ)
V) New In-service
Main stator 500 10 5
Aux. Winding 500 10 5
Exciter stator 500 10 5
Exciter rotor, rectifier & main rotor 500 10 5
combined

1. Inspect the windings for mechanical damage or discoloration from overheating. Clean the
insulation if there is hygroscopic dust and dirt contamination.

2. For main stators:
a. Ensure AVR sensing harness is disconnected before test.
Disconnect and ground auxiliary winding (if fitted).
Disconnect the neutral to earth conductor (if fitted).
Connect together the three leads of all phase windings (if possible).

Apply the test voltage from the table bétween any phase lead and earth.

=~ 0 a0 T

Measure the insulation resistance after 1 minute (IR,,,)-

Discharge the test voltage with an earth rod for five minutes.

I @

If the measured insulation resistance is less than the minimum acceptable value, dry the
insulation, then repeat the method.

Reconnect neutral to earth conductor (if fitted), AVR sensing harness and auxiliary winding
connection.
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7.7.6

7.7.6.1

7.7.6.2

7.7.6.3

3. For Auxiliary winding and exciter stators, and combined exciter and main rotors:
a. Ground main stator winding during the test.

Connect together both ends of the winding (if possible).

Apply the test voltage from the table between the winding and earth.

Measure the insulation resistance after 1 minute (IR,,.;.)-

Discharge the test voltage with an earth rod for five minutes.

-~ 0o a0 T

If the measured insulation resistance is less than the minimum acceptable value, dry the
insulation, then repeat the method.

g. Repeat the method for each winding.
h. Remove the connections made for testing.

i. Remove the grounding connection.

Dry the Insulation

Use the methods below to dry the insulation of the main stator windings. To prevent damage as water
vapor is expelled from the insulation, make sure the winding temperature does not increase faster
than 5 °C per hour or exceed 90 °C.

Plot the insulation resistance graph to show when drying is complete.

Dry with Ambient Air

In many cases, the alternator can be dried sufficiently using its own cooling system. Disconnect the
cables from the X+ (F1) and XX- (F2) terminals of the AVR so there is no excitation voltage supply to
the exciter stator. Run the generator set in this de-excited state. Air must flow freely through the
alternator to remove the moisture. Operate the anti-condensation heater (if fitted) to assist the drying
effect of the air flow.

After drying is complete, re-connect the cables between the exciter stator and AVR. If the generator
set is not put into service immediately, turn on the anti-condensation heater (if fitted) and retest the
insulation resistance before use.

Dry with Hot Air

Direct the hot air from one or two 1 to 3 kW electrical fan heaters into the alternator air inlet. Make
sure each heat source at least 300 mm away from the windings to avoid scorching or over-heating
damage to the insulation. Air must flow freely through the alternator to remove the moisture.

After drying, remove the fan heaters and re-commission as appropriate.

If the generator set is not put into service immediately, turn on the anti-condensation heaters (where
fitted) and retest the insulation resistance before use.

Plot IR Graph

Whichever method is used to dry out the alternator, measure the insulation resistance and
temperature (if sensors fitted) of the main stator windings every 15 to 30 minutes. Plot a graph of
insulation resistance, IR (y axis) against time, t (x axis).
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t
A typical curve shows an initial increase in resistance, a fall and then a gradual rise to a steady state;

if the windings are only slightly damp the dotted portion of the curve may not appear. Continue drying
for another hour after steady state is reached.

The alternator must not be put into service until the minimum insulation resistance is
achieved.
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8 Parts Identification

8.1 S0 and S1 Single Bearing Alternator

8.2 SO0 and $1 Parts and Fasteners

Ref Component SO0L1 S0L2 8S1L2
s |2 [2_ 8 [2 [s_]g8 [z |[¢
i € FE |@ t St | & € )
@ S (B2 |8 S |22 |%@ 3 |82
& <] g <] fr <]
1 NDE Cover M5x12 | 4 6 M5x12 | 4 6 M5x12 | 4 6
2 NDE Bracket |M8x35 |4 26 M8x35 | 4 26 M8x35 | 4 26
3 NDE Bearing |- - - - - - - - -
Kit
4 Exciter Stator | M5 4 6.5 M6 4 10 M6 4 10
(Field)
5 Exciter Rotor |- - - - - - - - -
(Armature)
6 Rectifier 10 2 23- |10 2 23- |10 2 2.3-
Assembly UNF 3.6 UNF 3.6 UNF 3.6
7 Diode / Varistor| 10 2 23- |10 2 23- |10 2 2.3-
UNF 36 UNF 3.6 UNF 3.6
8 Terminal Board | M5x20 | 2 6 M5x20 | 2 6 M5x25 | 2 6
(3 Ph)
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Ref Component SO0L1 SO0L2 S1L2
s g [s_[&8 [2 |2 |8 |2 |¢
@ = °E | s € EE |8 € FE
2 |8 |22 |8 (% (22 (g |3 |82
i < i <} i o
8 Terminal Board | M5x20 | 1 6 M5x20 | 1 6 M5x25 | 1 6
(1 Ph)
9 AVR AVM |4 - AVM |4 - AVM |4 -
10 Main Terminal | M5x10 | 4 6 M5x10 | 4 6 M5x10 | 4 6
Box to Frame
fixing
11 Main Stator - - - - - - - - -
(Armature)
and Frame
12 Main Rotor - - - - - - - - -
(Field)
Assembly
13 Fan - - - - - - - - -
14 Coupling Disc | M8 6 43 M10 |6 71.3- |M12 |6 147
(Fastener 78.8
length as per
SAE)
15 DE Adapter M8x35 | 4 26 M8x35 | 6 26 M8x35 | 6 26
(Fastener
length as per
SAE)
16 Foot Plate M8 4 26 M10 |4 a7 M10 |4 47
17 DE Screen M5x50 | 2 6.5 M5x50 | 2 6.5 M5x50 | 2 6.5
18 AVR Cover M5x12 | 4 6 M5x12 | 4 6 M5x12 | 4 5
19 Heater M4x12 | 2 M4x12 | 2 M4x12 (2
Cartridge
20 Heater Kit M5x10 |2 6.5 M5x10 | 2 6.5 M5x10 | 2 6.5
(Terminal Box)

Copyright © 2016 Cummins Inc. 48 AQ053K550 (Issue 1)



Technical Data

the alternator.

NOTICE

Compare measurements with the technical data sheet and the test certificate supplied with

9.1 S0/S1 Winding Resistances
Model Winding Resistance of windings at 20 °C
(measured values should be within 10%)
Main Stator Exciter Exciter Main Rotor Aux,
L-N Stator Rotor (Ohms) winding
(Ohms) L-L L-L Lead 7-Z2
(Ohms) (Ohms) (Ohms)
S0L1-D1 311 1.9200 13.88 0.1840 0.365 -
SOL1-H1 311 1.1230 13.88 0.1840 0.410 -
SoL1-11 31 0.8210 17.50 0.2000 0.462 -
S0L1-P1 311 0.6360 17.50 0.2000 0.505 -
SOL1-J1 05 0.4830 13.88 0.1840 0.431 -
SOoL1-J1 06 0.3250 13.88 0.1840 0.431 -
S0L1-81 05 0.2630 17.50 0.2000 0.520 -
S0L1-S1 06 0.1900 17.50 0.2000 0.520 -
SOL2-F1 | 311/711 0.4900 14.51 0.2680 0.595 4.82
S0L2-G1 | 311/711 0.4450 14.51 0.2680 0.639 577
S0L2-G1 | 06/706 0.1400 14.51 0.2680 0.639 2.71
SoL2-M1 | 311/711 0.2880 16.30 0.2100 0.741 5.12
SO0L2-M1 | 06/706 0.0960 16.30 0.2100 0.741 2.55
SoL2-P1 | 311/711 0.2300 16.00 0.2174 0.800 4.68
S0L2-K1 |05/705 0.1840 14.51 0.2680 0.698 4.01
S0L.2-U1 | 05/705 0.1110 16.00 0.2174 0.882 3.70
S0L2-U1 | 06/706 0.0820 16.00 0.2174 0.882 2.70
S1L2-J1 | 311/711 0.1965 15.50 0.2244 0.920 4.16
S1L2-K1 | 05/705 0.0018 15.50 0.2244 0.965 2.83
S1L2-K1 | 311/711 0.1774 15.50 0.2244 0.965 3.91
S1L2-N1 | 311/711 0.1286 14.60 0.2440 1.040 3.76
S1L2-R1 | 05/705 0.0620 14.60 0.2440 1.100 2.53
S1L2-K1 | 06/706 0.0590 15.50 0.2244 0.965 2.20
S1L2-R1 | 311/711 0.1140 14.60 0.2440 1.100 3.72
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Model Winding Resistance of windings at 20 °C
(measured values should be within 10%)
Main Stator Exciter Exciter Main Rotor Aux.
L-N Stator Rotor (Ohms) winding
(Ohms) L-L L-L Lead 7-Z2

(Ohms) (Ohms) (Ohms)
S1L2-N1 | 06/706 0.0510 14.60 0.2440 1.040 2.38
S1L2-Y1 | 311/711 0.0841 16.00 0.2752 1.279 3.50
$1L2-G1 | 06/706 0.0850 15.50 0.2244 0.861 2.50
S1L2-H1 |06/706 0.0790 15.50 0.2244 0.891 2.31
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10 Service Parts and After Sales Service

10.1 Parts Orders

When ordering parts the machine serial number or machine identity number and type should be
quoted, together with the part description. The machine serial number can be found on the name plate

or frame.

10.2 Customer Service

Cummins Generator Technologies' service engineers are experienced professionals, trained
extensively to deliver the best support possible. Our global service offers:

+ On-site a.c. alternator commissioning

* On-site bearing maintenance & bearing condition monitoring

* On-site insulation integrity checks

» On-site AVR & accessories set-up

www.stamford-avk.com

Email. emea.service@cummins.com.

10.3 Recommended Service Parts

In critical applications a set of these service spares should be held with the alternator.

SOL1 SOL2 S§1L2
Description Part Number Part Number Part Number
AS540 Kit A054P369 A054P369 A054P369
NDE Bearing Kit A054H811 A054H811 45-0866
Anti-fretting paste 45-0280 45-0280 45-0280
Rectifier service kit A054H820 A054H820 RSK-1101
Rectifier assembly A051C308 A054H816 45-0427
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11 End of Life Disposal

Companies specializing in reclaiming material from scrap products can reclaim most of the iron, steel
and copper from the alternator. For more details, please contact Customer Service.

111 Recyclable material

Mechanically separate the base materials, iron, copper and steel, removing paint, polyester resin, and
insulation tape and/or plastics residues from all components. Dispose of this ‘waste material’

The iron, steel and copper can now be recycled.

11.2 Items requiring specialist treatment

Remove electrical cable, electronic accessories and plastic materials from the alternator. These
components need special treatment to remove the waste from the reclaimable material.

Forward the reclaimed materials for recycling.

11.3 Waste material

Dispose of waste material from both of the above processes via a specialist disposal company.
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INTRODUCTION

To help you enjoy your Isuzu C series engine for
many years to come, please follow these
recommendations:

* Read and understand this Operation Manual
before you operate the machine to ensure that
you follow safe operating practices and
maintenance procedures.

 Keep this Operation Manual in a convenient place
for easy access.

« If this Operation Manual is lost or damaged, order
a new one from your Isuzu Distributor.

» Make sure this manual is transferred to
subsequent owners. This manual should be
considered a permanent part of the engine and
remain with it.

» Constant efforts are made to improve the quality
and performance of Isuzu products, so some
details included in this Operation Manual may
differ slightly from your engine. If you have any
questions about these differences, please contact
your Isuzu Distributor.

» The specifications and components (instrument
panel, fuel tank, etc.) described in this manual
may differ from ones installed on your machine.
Please refer to the manual provided by the
manufacturer of these components.

e
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INTRODUCTION

RECORD OF OWNERSHIP

Take a few moments to record the information you need when you contact Isuzu for service, parts or
literature.

Engine model:

Engine serial No.:

Date purchased:

Dealer:

Dealer phone:

SYMBOL EXPLANATION

The following symbols are used throughout this manual to identify specific engine model information

This symbol indicates information pertaining to the following indirect injection engines:

r'—% * 3CH1-NGZG01

ENGINE

¢ 3CH1-SDzPO01
e 3CJ1-NGZGO01
¢ 3CJ1-SDZP01
All of the models conform to the engine emission regulations (EPA 2013 rules).

This symbol indicates information pertaining to the following direct injection engines:
» 3CE1

This model conform to the engine emission regulations (EPA 2013 rules).
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ISUZU ENGINE
AFTER SERVICE

Please feel free to contact your Isuzu distributor for
periodical inspection and maintenance.

e
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ISUZU ENGINE AFTER SERVICE

ISUZU GENUINE PARTS

The Isuzu genuine parts are identical with those of used in the
engine production, and accordingly, they are warranted by Isuzu

Motors Limited.

The Isuzu genuine parts are supplied by the Isuzu distributors or m
the authorized parts suppliers. Please designate "Isuzu Genuine

Parts" when you need engine parts. GENUINE PARTS

EMISSION-RELATED INSTALLATION INSTRUCTIONS (REF)

Failing to follow these instructions when installing a certified engine in a piece of nonroad equipment
violates Federal Law (40 CFR1068.105(B)), subject to fines or other penalties as described in the clean air
act.

Installation of Nonroad Engines into Equipment

To ensure engines operate under the certified configurations, Isuzu has established defined application
requirements when installing any certified engine into a piece of equipment. The instructions outlined below
are included in our certification process and any failure to comply will be considered tampering.

Isuzu certifies engines to operate under variable speed or constant speed conditions. Engines certified as
constant speed are prohibited from installation into variable speed applications. The emission control
information label will identify an engine certified as constant speed.

Allowable Air Intake Restriction and Exhaust Back Pressure

Resistance to intake airflow and exhaust gas flow is generated in the intake and exhaust systems.
Exceeding the limitations will affect the operation of an engine and its certified configuration. Refer to the
installation requirements and limitations of the Isuzu C series Application Manual for the engine being
equipped with these systems.

Allowable Air Intake Restriction

Allowable air intake restriction < kPa (mmAq)

Engine model — — — -
Initial upper limit Upper limit for air cleaner replacement

All models 2.94 (300) 6.23 (635)

Allowable Exhaust Back Pressure

) Allowable exhaust back pressure < kPa (mmAQ)
Engine model
Initial upper limit Upper limit for exhaust system cleaning
3CH1, 3CJ1 9.81 (1000) 11.77 (1200)
3CE1l 12.75 (1300) 15.30 (1560)
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SAFETY

SAFETY STATEMENTS

Isuzu is concerned for your safety and your
machine’s condition. Safety statements are one of
the primary ways to call your attention to the
potential hazards associated with Isuzu C series
engine operation. Follow the precautions listed
throughout the manual before operation, during
operation and during periodic maintenance
procedures for your safety, the safety of others and
to protect the performance of your engine. Keep the
labels from becoming dirty or torn and replace them
if they are lost or damaged. Also, if you need to
replace a part that has a label attached to it, make
sure you order the new part and label at the same
time.

This safety alert symbol appears with

most safety statements. It means
A attention, become alert, your safety is

involved! Please read and abide by the

message that follows the safety alert
symbol.

DANGER indicates a hazardous situation which,
if not avoided, will result in death or serious
injury.

WARNING indicates a hazardous situation
which, if not avoided, could result in death or
serious injury.

CAUTION indicates a hazardous situation
which, if not avoided, could result in minor or
moderate injury.

NOTICE

NOTICE indicates a situation which can cause
damage to the machine, personal property and/or
the environment or cause the equipment to operate
improperly.

w
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SAFETY PRECAUTIONS

Before You Operate
NOTICE

* Never permit anyone to operate the

engine or driven machine without
I | proper training.

» Read and understand this Operation Manual
before you operate or service the machine to
ensure that you follow safe operating practices
and maintenance procedures.

* Machine safety signs and labels are additional
reminders for safe operating and maintenance
techniques.

 See your Isuzu Distributor for additional training.

During Operation and Maintenance

Scald Hazard!

* Never remove the radiator cap if
the engine is hot. Steam and hot
engine coolant will spurt out and
seriously burn you. Allow the
engine to cool down before you
attempt to remove the radiator
cap.

 Tighten the radiator cap securely after you
check the radiator. Steam can spurt out during
engine operation if the cap is loose.

* Always check the level of the engine coolant
by observing the reserve tank.

* Failure to comply will result in death or
serious injury.

Explosion Hazard!

« Keep the area around the battery
well-ventilated. While the engine
is running or the battery is
charging, hydrogen gas is
produced which can be easily
ignited.

» Keep sparks, open flame and any other form
of ignition away while the engine is running or
battery is charging.

* Never short out the battery terminals,
including when checking the remaining
battery charge. This will result in a spark and
may cause an explosion or fire. Use a
hydrometer to check the remaining battery
charge.

« If the electrolyte is frozen, slowly warm the
battery before you recharge it.

* Failure to comply will result in death or
serious injury.

Sudden Movement Hazard!
« Never start the engine by
. shorting out the starter terminal
and the battery terminal
& (Jump-start). The machine may
move suddenly if the machine

safety circuit is released, but
the gear is still engaged.

* Failure to comply will result in death or
serious injury.

4]
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SAFETY

el

A DANGER

Fire and Explosion Hazard!
« Diesel fuel is extremely
/1 y flammable and explosive under
/ certain conditions.

When you remove any fuel system component
to perform maintenance (such as changing
the fuel filter) place an approved container
under the opening to catch the fuel.

Never use a shop rag to catch the fuel. Vapors
from the rag are flammable and explosive.

Wipe up any spills immediately.

Wear eye protection. The fuel system is under
pressure and fuel could spray out when you
remove any fuel system component.

Only use the key switch to start the engine.

Never jump-start the engine. Sparks caused
by shorting the battery to the starter terminals
may cause afire or explosion.

If the unit has an electric fuel pump, in the
case of DI engine, since air is automatically
bled, by keeping the key of the starter switch
in the ON position for 10 to 15 seconds, the
fuel system can be primed. If this is an IDI
engine, keep the key in the ON position
(within 15 seconds) until fuel without bubbles
comes out from the air bleeding bolt. Here, do
not turn the key to the START position.

If the unit has a mechanical fuel pump, when
you prime the fuel system, operate the fuel
priming lever of the mechanical fuel pump
several times until the fuel filter cup is filled
with fuel. On top of that, operate the fuel feed
pump for several times until fuel without
bubbles comes out from the air bleeding bolt.

Never use diesel fuel as a cleaning agent.

Never remove the fuel cap with the engine
running.

A DANGER  (Continued)

Only fill the fuel tank with diesel fuel. Filling
the fuel tank with gasoline may result in a fire
and will damage the engine.

Never refuel with the engine running.

Keep sparks, open flames or any other form of
ignition (match, cigarette, static electric
source) well away when refueling.

Never overfill the fuel tank.

Fill the fuel tank. Store any containers
containing fuel in a well-ventilated area, away
from any combustibles or sources of ignition.

Be sure to place the diesel fuel container on
the ground when transferring the diesel fuel
from the pump to the container. Hold the hose
nozzle firmly against the side of the container
while filling it. This prevents static electricity
buildup which could cause sparks and ignite
fuel vapors.

Never place diesel fuel or other flammable
material such as oil, hay or dried grass close
to the engine during engine operation or
shortly after shutdown.

Before you operate the engine, check for fuel
leaks. Replace rubberized fuel hoses every
two years or every 2000 hours of engine
operation, whichever comes first, even if the
engine has been out of service. Rubberized
fuel lines tend to dry out and become brittle
after two years or 2000 hours of engine
operation, whichever comes first.

When you prime the fuel system, operate the
fuel priming lever of the mechanical fuel pump
several times until the fuel filter cup is filled
with fuel.

Failure to comply will result in death or
serious injury.
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Crush Hazard!
* When you need to transport an
( engine for repair, have a helper
assist you to attach it to a hoist
and load it on a truck.

< Never stand under a hoisted engine. If the
hoist mechanism fails, the engine will fall on
you, causing death or serious injury.

* Failure to comply will result in death or
serious injury.

Sever Hazard!
« Keep hands and other body parts

0"’0 away from moving/rotating parts

A such as the cooling fan, flywheel

or PTO shaft.
Wear tight-fitting clothing and keep your hair
short or tie it back while the engine is running.

Remove all jewelry before you operate or
service the machine.

Never start the engine in gear. Sudden
movement of the engine and/or machine
could cause death or serious personal injury.

Never operate the engine without the guards
in place.

Before you start the engine make sure that all
bystanders are clear of the area.

Keep children and pets away while the engine
is operating.

Check before starting the engine that any
tools or shop rags used during maintenance
have been removed from the area.

Failure to comply could result in death or
serious injury.

Exhaust Hazard!

* Never operate the engine in an
enclosed area such as a garage,
tunnel, underground room,
manhole or ship’s hold without
proper ventilation.

Never block windows, vents, or other means
of ventilation if the engine is operating in an
enclosed area. All internal combustion
engines create carbon monoxide gas during
operation. Accumulation of this gas within an
enclosure could cause illness or even death.

« Make sure that all connections are tightened
to specifications after repair is made to the
exhaust system.

Failure to comply could result in death or
serious injury.

Alcohol and Drug Hazard!

* Never operate the engine while
’g
=7

you are under the influence of
alcohol or drugs.

* Never operate the engine when you are feeling

ill.

* Failure to comply could result in death or
serious injury.

ni
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SAFETY

Exposure Hazard!
» Wear personal protective
d equipment such as gloves, work

m shoes, eye and hearing
- protection as required by the

task at hand.

* Never wear jewelry, unbuttoned cuffs, ties or
loose-fitting clothing when you are working
near moving/rotating parts such as the
cooling fan, flywheel or PTO shaft.

Always tie back long hair when you are
working near moving/rotating parts such as a
cooling fan, flywheel, or PTO shaft.

* Never operate the engine while wearing a
headset to listen to music or radio because it
will be difficult to hear the alert signals.

Failure to comply could result in death or
serious injury.

Burn Hazard!

» Wait until the engine cools before
you drain the engine coolant. Hot
engine coolant may splash and

A burn you.

gl

« If you must drain the engine oil while it is still
hot, stay clear of the hot engine oil to avoid
being burned.

« Always wear eye protection.

Keep your hands and other body parts away
from hot engine surfaces such as the muffler,
exhaust pipe, turbocharger (if equipped) and
engine block during operation and shortly
after you shut the engine down. These
surfaces are extremely hot while the engine is
operating and could seriously burn you.

Failure to comply could result in death or
serious injury.

Burn Hazard!

« Batteries contain sulfuric acid.
Never allow battery fluid to come
in contact with clothing, skin or
eyes. Severe burns could result.
Always wear safety goggles and
protective clothing when
servicing the battery. If battery
fluid contacts the eyes and/or
skin, immediately flush the
affected area with alarge amount
of clean water and obtain prompt
medical treatment.

=

 Failure to comply could result in death or
serious injury.

High-Pressure Hazard!

« Avoid skin contact with the
high-pressure diesel fuel spray
caused by a fuel system leak
such as a broken fuel injection
line. High-pressure fuel can
penetrate your skin and result in
serious injury. If you are exposed
to high-pressure fuel spray,
obtain prompt medical treatment.

* Never check for a fuel leak with your hands.
Always use a piece of wood or cardboard.
Have your Isuzu Distributor repair the
damage.

 Failure to comply could result in death or
serious injury.
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Shock Hazard!

« Turn off the battery switch (if
equipped) or disconnect the
negative battery cable before
servicing the electrical system.

» Check the electrical harnesses for cracks,
abrasions, and damaged or corroded
connectors. Always keep the connectors and

terminals clean.

 Failure to comply could result in death or
serious injury.

Entanglement Hazard!
e Stop the engine before you begin

”’ to service it.
*te

* Never leave the key in the key switch when
you are servicing the engine. Someone may
accidentally start the engine and not realize
you are servicing it. This could resultin a
serious injury.

« If you must service the engine while it is
operating, remove all jewelry, tie back long
hair, and keep your hands, other body parts
and clothing away from moving/rotating parts.

Failure to comply could result in death or
serious injury.

Sudden Movement Hazard!
* Engaging the transmission or PTO at an
elevated engine speed could result in
unexpected movement of the equipment.

 Failure to comply could result in death or
serious injury.

Coolant Hazard!

¢ Wear eye protection
and rubber gloves
when you handle
long life or extended
life engine coolant. If
contact with the eyes
or skin should occur,
flush eyes and wash
immediately with
clean water.

* Failure to comply may result in minor or
moderate injury.

Flying Object Hazard!

« Always wear eye protection when
servicing the engine and when
using compressed air or
high-pressure water. Dust, flying
debris, compressed air,
pressurized water or steam may
injure your eyes.

* Failure to comply may result in minor or
moderate injury.

* When using a 120 V system only, push the
change-over switch to the right (120 V).

e The main switch should always be kept in the
ON position during operation.

» Before starting the engine, always turn the
switches on the working instruments (lighting
apparatus, motor, etc.) to their OFF position. If
the switches are not OFF, the sudden
application of load when the engine is started
could be very dangerous.
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SAFETY
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Only use diesel fuels recommended by Isuzu for
the best engine performance, to prevent engine

damage and to comply with EPA/ARB warranty

requirements.

Only use clean diesel fuel.

Never remove the primary strainer (if equipped)
from the fuel tank filler port. If removed, dirt and
debris could get into the fuel system causing it to
clog.

Only use the engine oil specified. Other engine
oils may affect warranty coverage, cause internal
engine components to seize and/or shorten
engine life.

Prevent dirt and debris from contaminating the
engine oil. Carefully clean the oil cap/dipstick and
the surrounding area before you remove the cap.

Never mix different types of engine oil. This may
adversely affect the lubricating properties of the
engine oil.

Never overfill the engine with engine oil.

Always keep the oil level between the upper and
lower lines on the oil cap/dipstick.

Never overfill. Overfilling may result in white
exhaust smoke, engine overspeed or internal
damage.

Only use the engine coolant specified. Other
engine coolants may affect warranty coverage,
cause an internal buildup of rust and scale and/or
shorten engine life.

Prevent dirt and debris from contaminating the
engine coolant. Carefully clean the radiator cap
and the surrounding area before you remove the
cap.

Never mix different types of engine coolants. This
may adversely affect the properties of the engine
coolant.

Never attempt to adjust the low or high idle speed
limit screw. This may impair the safety and
performance of the machine and shorten its life. If
adjustment is ever required, contact your Isuzu
Distributor.

If any problem is noted during the visual check, the
necessary corrective action should be taken before
you operate the engine.

New engine break-in:

« On the initial engine start-up, allow the engine to
idle for approximately 15 minutes while you check
for proper engine oil pressure, diesel fuel leaks,
engine oil leaks, coolant leaks, and for proper
operation of the indicators and/or gauges.

During the first hour of operation, vary the engine
speed and the load on the engine. Short periods
of maximum engine speed and load are
desirable. Avoid prolonged operation at minimum
or maximum engine speeds and loads for the next
four to five hours.

During the break-in period, carefully observe the
engine oil pressure and engine temperature.

During the break-in period, check the engine oil
and coolant levels frequently.

If any indicator fails to illuminate when the key
switch is in the ON position, see your Isuzu
Distributor for service before operating the engine.

Never hold the key in the START position for longer
than 15 seconds or the starter motor will overheat.
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If the engine fails to start:

Wait until the engine comes to a complete stop
before you attempt to start it again. Engaging the
starter while the engine is still rotating will result in
damage to the starter and flywheel.

Never use an engine starting aid such as ether.
Engine damage will result.

Never engage the starter motor while the engine is
running. This may damage the starter motor pinion
and/or ring gear.

Make sure the engine is installed on a level surface.
If a continuously running engine is installed at an
angle greater than (30°) in any direction or if an
engine runs for short periods of time (less than
three minutes) at an angle greater than (35°) in any
direction, engine oil may enter the combustion
chamber causing excessive engine speed and
white exhaust smoke. This may cause serious
engine damage.

If any indicator illuminates during engine operation,
stop the engine immediately. Determine the cause
and repair the problem before you continue to
operate the engine.

The illustrations and descriptions of optional
equipment in this manual, such as the operator’s
console, are for a typical engine installation. Refer
to the documentation supplied by the optional
equipment manufacturer for specific operation and
maintenance instructions.

10

Observe the following environmental operating
conditions to maintain engine performance and
avoid premature engine weatr:

» Avoid operating in extremely dusty conditions.

 Avoid operating in the presence of chemical
gases or fumes.

 Avoid operating in a corrosive atmosphere such
as salt water spray.

Never install the engine in a floodplain unless
proper precautions are taken to avoid being
subject to a flood.

* Never expose the engine to the rain.

The standard range of ambient temperatures for
the normal operation of Isuzu engines is from
-15 °C (+5 °F) to +45 °C (+113 °F).

If the ambient temperature exceeds +45 °C
(+113 °F) the engine may overheat and cause
the engine oil to break down.

If the ambient temperature is below -15 °C (+5 °F)
the engine will be hard to start and the engine oil
may not flow easily.

Contact your Isuzu Distributor if the engine will be
operated outside of this standard temperature
range.

Contact your Isuzu Distributor if the engine will be
operated at high altitude. High altitude reduces
engine power, de-stabilizes operation and
generates exhaust gas that exceeds the
specification amount in design.
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SAFETY

* When the engine is operated in dusty conditions,
clean the air cleaner element more frequently.

» Never operate the engine with the air cleaner
element(s) removed. This may allow foreign
material to enter the engine and damage it.

The maximum air intake restriction, in terms of
differential pressure measurement, must not
exceed 0.90 psi (6.23 kPa; 635 mmAq). Clean or
replace the air cleaner element if the air intake
restriction exceeds the above mentioned value.

For maximum engine life, Isuzu recommends that
when shutting the engine down, you allow the
engine to idle, without load, for five minutes. This
will allow the engine components that operate at
high temperatures, such as the turbocharger (if
equipped) and exhaust system, to cool slightly
before the engine itself is shut down.

Never attempt to modify the engine’s design or
safety features such as defeating the engine
speed limit control or the diesel fuel injection
quantity control.

Modifications may impair the engine’s safety and
performance characteristics and shorten the
engine’s life. Any alterations to this engine may
void its warranty. Be sure to use Isuzu genuine
replacement parts.

Protect the air cleaner, turbocharger (if equipped)
and electric components from damage when you
use steam or high-pressure water to clean the
engine.

Never use high-pressure water or compressed air
at greater than 28 psi (193 kPa; 19686 mmAQ) or a
wire brush to clean the radiator fins. Radiator fins
damage easily.

Establish a periodic maintenance plan according to
the engine application and make sure you perform
the required periodic maintenance at intervals
indicated. Failure to follow these guidelines will
impair the engine’s safety and performance
characteristics, shorten the engine’s life and may
affect the warranty coverage on your engine.

Consult your Isuzu Distributor for assistance when
checking items marked with a @.

Make it a habit to perform daily checks. See Daily
Checks in the Before You Operate Section of this
manual.

Periodic maintenance prevents unexpected
downtime, reduces the number of accidents due to
poor machine performance and helps extend the
life of the engine.

The tightening torque in the Standard Torque Chart
in the Periodic Maintenance Section of this manual
should be applied only to the bolts with a “7” head.
(JIS strength classification: 7T)

* Apply 60 % torque to bolts that are
not listed. @

* Apply 80 % torque when tightened to
aluminum alloy.

11
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NOTICE NOTICE

¢ Always be environmentally

responsible.

&S

authorities or reclamation facility.

harm the environment.

12

Follow the guidelines of the EPA or other
governmental agencies for the proper disposal of
hazardous materials such as engine oil, diesel
fuel and engine coolant. Consult the local

Never dispose of hazardous materials
irresponsibly by dumping them into a sewer, on
the ground, or into ground water or waterways.

Failure to follow these procedures may seriously

Precautions for handling desiccant
Disposal:

This material is disposable as non-flammable.
however, the bag is flammable and if it is necessary,
then tear the bag and discard the bag and the
contents separately.

It is desirable to bury the contents in the bag under
ground.

Dispose in accordance with the disposal standards
for industrial waste defined by local laws and
regulations.

Handling:

The contents of the bag do not leak out in the
normal use.

Take the following emergency measures, however,
if the contents leak out.

« If the contents get on the skin, rinse thoroughly
with running water.

If the contents get in the eyes, rinse thoroughly
with water. Consult with doctors when any
abnormalities are found.

If the contents get in the mouth, rinse thoroughly
with water. Drink water to dilute if the content is
swallowed, though a small amount is harmless.
Consult with doctors when any abnormalities are
found.

Characteristics of materials:

* Calcium Chloride (CaCl,)
* Grain Polysaccharide

* Grain Skins

« Ethylene Polymer (Bag)

Approx. 57 %
Approx. 28 %
Approx. 9 %
Approx. 5 %

Hazard information:

» Explosiveness None
* Inflammability Inflammable
» Combustibility None
« Oxidation None

el
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PRODUCT
OVERVIEW

ISUZU C SERIES ENGINE
FEATURES AND APPLICATIONS

Isuzu C series engine is environmentally friendly
and is designed to:

* Lower the amount of exhaust gas emissions.
» Reduce engine noise and vibration.

* Be easy to start thanks to the specially designed
fuel injection pump and combustion system.

» Be economical to run because diesel fuel and
engine oil consumption are reduced.

 Be easy to operate due to the minimum amount of
required maintenance and their compact design.

» Be durable and reliable due in part to the newly
designed fuel injection valve and fuel injection

pump.

Isuzu C series engine is designed to supply power
to a wide variety of driven machines including:

 Construction
* Agriculture
» Power generation

We are sure that you will agree these features
provide excellent value in an industrial diesel
engine.

These engines are designed to deliver power to
driven machines by means of a “direct coupled
drive” or “belt drive.” In direct coupled drive engine
applications, the engine’s flywheel housing or end
plate is coupled directly to the driven machine. In
belt drive engine applications, a belt drive is used to
power the driven machine. If you have applications
that require a belt drive and/or front power take-off
(PTO), please contact your Isuzu Distributor.

The engine is designed for a wide range of
applications. Options, such as fuel tank, control
panel, indicators, gauges and alarms, are available
to customize the application.

Since designing the application and installing the
engine require special knowledge and skill, always
consult your Isuzu Distributor for these services.
They will help you:

« Select optional equipment. Optional equipment
should be selected to match the work conditions
and environment.

Maximize engine performance with a minimum
amount of downtime and safety related incidents
by carefully matching the characteristics of the
engine with the driven machine.

Plan for safe fuel piping, exhaust piping, electrical
wiring, ventilation and accurate engine installation.

« Design your applications so they meet
requirements of the local authorities.

13
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COMPONENT IDENTIFICATION

1D

ENGINE

3CH1-NGZG01, 3CH1-SDZP01, 3CJ1-NGZG01

Figure 1 shows where major indirect injection engine components are located.

14

11 10 9 8

1 —Lifting eye (flywheel end)
2 —Engine coolant pump

3 —Lifting eye (engine cooling fan end)
4 —Engine cooling fan

5 —V-belt

6 — Crankshaft V-pulley

7 —Side filler port (engine oil)
8 —Drain plug (engine oil)*

9 —Fuel inlet

10— Mechanical fuel pump

11 - Dipstick (engine oil)

12 —Fuel priming lever

13- Engine oil filter

Figure 1

* Engine oil drain plug location may vary based on oil pan options.

14 — Governor lever

15— Fuel injection pump

16 — Intake manifold

17 — Air intake port (from air cleaner)
18 — Fuel filter

19 — Fuel return to fuel tank
20 —Top filler port (engine oil)
21— Rocker arm cover

22 —Flywheel

23 — Starter motor

24 — Exhaust manifold

25— Alternator

4]
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3CJ1-SDZP01
D]

ENGINE

Figure 2 shows where major indirect injection engine components are located.

6
15 14 13 12 11 7
044905- 00X00
1 —Air intake port (from air cleaner) 12 —Mechanical fuel pump
2 —Lifting eye (flywheel end) 13 —Fuel injection pump
3 —Intake manifold 14 —Dipstick (engine oil)
4 —Lifting eye (engine cooling fan end) 15— Governor lever
5 —Engine coolant pump 16 — Top filler port (engine oil)
6 —Engine cooling fan 17 — Rocker arm cover
7 —V-belt 18 — Exhaust manifold
8 —Crankshaft V-pulley 19 - Flywheel
9 —Side filler port (engine oil) 20 — Starter motor
10 —Drain plug (engine oil)* 21— Alternator
11 -Engine oil filter
Figure 2

* Engine oil drain plug location may vary based on oil pan options.

15
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3CE1

12

1 —Lifting eye (flywheel end)
2 —Lifting eye (engine cooling fan end)
3 —Engine coolant pump

4 —Engine cooling fan

5 —Crankshaft V-pulley

6 —V-belt

7 —Side filler port (engine oil)
8 —Engine oil cooler

9 —Fuel injection pump

10— Engine oil filter

11 - Intake manifold

Figure 3

* Engine oil drain plug location may vary based on oil pan options.

16
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22 19

045002- 00X00

12 — Dipstick (engine oil)
13 —Fuel filter

14 — Fuel return to fuel tank
15—Fuel inlet

16 —Top filler port (engine oil)
17 —Rocker arm cover

18 - EGR valve

19 - Flywheel

20 — Starter motor

21 — Exhaust manifold

22 — Alternator
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LOCATION OF LABELS

—%]

'D# Figure 4 shows the location of regulatory and safety labels on Isuzu C series indirect injection
=231 model engine.
ENGINE

The typical location of the emission control
information label is shown (Figure 4, (1)).

Typical location of the engine nameplate is shown
(Figure 4, (2)).

KO000585A

Figure 4

Figure 5 shows the location of regulatory and safety labels on Isuzu C series direct injection
model engine.

045044- 00X01

Figure 5

B Location of labels/nameplates on direct injection model engines

Model Engine nameplate EPA/ARB certification label
3CE1l On the top of the locker arm cover (cooling |On the top of the locker arm cover
fan end) Figure 5, (2) (flywheel end) Figure 5, (1)

17
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FUNCTION OF MAJOR ENGINE COMPONENTS

Components

Functions

Air cleaner

The air cleaner prevents airborne contaminants from entering the engine.
Since the air cleaner is application specific, it must be carefully selected by
an application engineer. Itis not part of the basic engine package as shipped
from the Isuzu factory. Periodic replacement of the air cleaner filter element
is necessary. See the Periodic Maintenance Schedule on page 64 for the
replacement frequency.

Starter motor

The starter motor is powered by the battery. When you turn the key switch
in the operator’s console to the START position, the starter motor engages

with the ring gear installed on the flywheel and starts the flywheel in motion.

Alternator

The alternator is driven by a V-belt which is powered by the crankshaft
V-pulley. The alternator supplies electricity to the engine systems and
charges the battery while the engine is running.

Dipstick (engine oil)

The engine oil dipstick is used to determine the amount of engine oil in the
crankcase.

Side and top filler port (engine oil)

You can fill the crankcase with engine oil from either the side or top filler
port depending upon which one is most convenient.

Engine oil filter

The engine oil filter removes contaminants and sediment from the engine
oil. Periodic replacement of the engine oil filter is necessary. See the

Periodic Maintenance Schedule on page 64 for the replacement frequency.

Engine oil cooler
(if equipped)

The engine oil cooler helps to keep the engine oil cool. Engine coolant from
the cooling system is circulated by the coolant pump through an adapter at
the base of the engine to the oil cooler and then to the cylinder block and
back to the coolant pump.

Fuel tank

The fuel tank is a reservoir that holds diesel fuel. When fuel leaves the fuel
tank it goes to the water separator. Next, fuel is pumped to the fuel filter by
the electric or mechanical fuel pump. Next the fuel goes to the fuel injection
pump. Since fuel is used to keep the fuel injection pump cool and lubricated,
more fuel than necessary enters the injection pump. When the injection
pump pressure reaches a preset value, a relief valve allows excess fuel to
be returned back to the fuel tank. The fuel tank is a required engine
component.

Water separator

The water separator removes contaminants, sediment and water from
diesel fuel going to the fuel filter. This is a required component of the fuel
system and is standard equipment with every engine. The separator is
installed between the fuel tank and the fuel pump. Periodically drain the
water from the water separator using the drain valve at the bottom of the
separator.

Electric fuel pump

The electric fuel pump makes sure there is a constant supply of diesel fuel
to the fuel injection pump. The electric fuel pump is electro-magnetic and
runs on 12 VV DC. An electric fuel pump may be installed as an option or as
standard equipment. Standard equipment may vary based on engine model
and specification. If an electric fuel pump is installed, turn the key switch to
the ON position for 10 to 15 seconds to prime the fuel system.

18
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PRODUCT OVERVIEW
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Components

Functions

1D Mechanical fuel pump
ENGINE

The mechanical fuel pump is a diaphragm-type of pump and is installed on
the fuel injection pump body. The mechanical fuel pump is driven by a cam
on the camshatft of the fuel injection pump. An electric fuel pump is available
as an option. The mechanical fuel pump is not installed on the fuel injection
pump if the electric fuel pump option is installed.

IDI Fuel priming lever
ENG;NE

If the unit has a mechanical fuel pump, a fuel priming lever on the
mechanical fuel pump primes the fuel system. The fuel system needs to be
primed before you start the engine for the first time, if you run out of fuel, or
if fuel system service is performed. To prime the fuel system, operate the
fuel priming lever until the cup in the fuel filter is full of fuel.

Fuel filter

The fuel filter removes contaminants and sediments from the diesel fuel.
Periodic replacement of the fuel filter is necessary. See the Periodic
Maintenance Schedule on page 64 for the replacement frequency. Please
note that the word “diesel” is implied throughout this manual when the
word “fuel” is used.

19
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FUNCTION OF COOLING SYSTEM COMPONENTS

Components

Functions

Cooling system

The C series engine is liquid-cooled by means of a cooling system. The
cooling system consists of a radiator, radiator cap, engine cooling fan,
engine coolant pump, thermostat, and reserve tank. Note that all cooling
system components are required for proper engine operation. Since
some of the components are application specific, they must be
carefully selected by an application engineer. The application specific
items are not part of the basic engine package as shipped from the
Isuzu factory.

« Engine cooling fan

The engine cooling fan is driven by a V-belt which is powered by the
crankshaft V-pulley. The purpose of the engine cooling fan is to circulate air
through the radiator.

« Engine coolant pump

The engine coolant pump circulates the engine coolant through the cylinder
block and cylinder head and returns the engine coolant to the radiator.

« Radiator

The radiator acts as a heat exchanger. As the engine coolant circulates
through the cylinder block it absorbs heat. The heat in the engine coolant is
dissipated in the radiator. As the engine cooling fan circulates air through the
radiator, the heat is transferred to the air.

« Radiator cap

The radiator cap controls the cooling system pressure. The cooling system
is pressurized to raise the boiling point of the engine coolant. As the engine
coolant temperature rises, the system pressure and the coolant volume
increases. When the pressure reaches a preset value, the release valve in
the radiator cap opens and the excess engine coolant flows into the reserve
tank. As the engine coolant temperature is reduced, the system pressure
and volume is reduced and the vacuum valve in the radiator cap opens

allowing engine coolant to flow from the reserve tank back into the radiator.

* Reserve tank

The reserve tank contains the overflow of engine coolant from the radiator.
If you need to add engine coolant to the system, add it to the reserve tank,
not the radiator.

¢ Thermostat

A thermostat is placed in the cooling system to prevent engine coolant from
circulating into the radiator until the engine coolant temperature reaches a
preset temperature. When the engine is cold, no engine coolant flows
through the radiator. Once the engine reaches its operating temperature the
thermostat opens and allows engine coolant to flow through the radiator. By
letting the engine warm up as quickly as possible, the thermostat reduces
engine wear, deposits and emissions.

20
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ELECTRONIC CONTROL SYSTEM

3CE1

* Never use the E-ECU for other purposes than
intended or in other ways than specified by
Isuzu. Doing so could result in the violation of
emission control regulations and will void the
product warranty.

* Improper use or misuse of the E-ECU may
result in death or serious injury due to an
abrupt and unexpected increase in engine
speed.

Be sure to use the E-ECU in conjunction with
the engines whose models or serial numbers
are specified by Isuzu.

Other E-ECU/engine combinations than
specified will void the engine warranty.

Improper use or misuse of the E-ECU may
result in death or serious injury due to an
abrupt and unexpected increase in engine
speed.

4+ ~4/fe

* Replacing the fuel injection pump involves
rewriting the fuel injection data in the E-ECU.
Be sure to contact your Isuzu Distributor
before replacing the fuel injection pump.
Failure to rewrite the fuel injection data before
replacing the fuel injection pump will void the
engine warranty.

* Improper use or misuse of the E-ECU may
result in death or serious injury due to an
abrupt and unexpected increase in engine
speed.

Replacing the E-ECU involves migrating the
fuel injection data to the existing E-ECU to the
new unit. Be sure to contact your Isuzu
Distributor before replacing the E-ECU.
Failure to migrate the fuel injection data
before replacing the E-ECU will void the
engine warranty.

Improper use or misuse of the E-ECU may
result in death or serious injury due to an
abrupt and unexpected increase in engine
speed.
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NOTICE NOTICE

Shut down the engine if the fault indicator comes
on.

Continuing running the engine with the fault
indicator being on may result in a serious
malfunction of or damage to the engine, and will
void the engine warranty.

NOTICE

Do not energize the starter for a period of longer
than 15 seconds.

Take a pause of at least 30 seconds between
energization of the starter.

Otherwise the starter could suffer damage.

NOTICE

* High-pressure washing not recommended.

« Avoid using high-pressure washing for electronic
or electric devices installed in, on or around the

engine, including the E-ECU, relays and harness

couplers.

Otherwise such devices may suffer malfunction due

to water ingress into them.

22

Do not plug or unplug the E-ECU for a period of at
least 6 seconds after power to the unit has been
turned on or off.

Do not touch connector pins of the E-ECU with
bare hands.

Doing so may result in corrosion of the connector
pins and/or damage to the internal circuits of the
E-ECU due to static electricity.

Do not force a measuring probe into the female
coupler.

Doing so may cause contact failure of the
connector pins, resulting in malfunction of the
E-ECU.

Take care to prevent water from entering the
couplers when plugging or unplugging the
connector.

Water inside the couplers may cause corrosion,
resulting in malfunction of the E-ECU.

Avoid plugging/unplugging the connector more
than approx. 10 times.

Frequent plugging/unplugging of the connector
may cause contact failure of the connector pins,
resulting in malfunction of the E-ECU.

Do not use the E-ECU that has ever suffered drop
impact.

NOTICE

Always check the battery for proper charge.

Otherwise the electronically controlled engines may
fail to start.
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Model 3CE1 engine come with the Exhaust Gas » Engine speed control schemes

Recirculation (EGR) system to conform to the Droop control/Low-idling speed up/Auto

engine emission regulations (EPA 2013 rules). deceleration/High-idling speed down/Black smoke
The EGR system and an electronic governor suppression

(Eco-governor) constitute an electronic engine
control system.

Starting aid

Auto preheating/After heating
The electronic engine control system regulates the
exhaust gas recirculation flow rate and the fuel
injection volume depending on the engine load and « CAN communication with the control system of
speed signals from the engine controller (E-ECU), the driven machine

so that the exhaust gas is kept clean according to
the emission control regulations. Figure 6
illustrates the electronic engine control system.

Engine failure detection

Consult the operation manual for the driven
machine for applicability of the features that
depends on the machine.

Features of the electronic engine control system

include:

Eco-governor

Fuel injection pump CsSD r@: ! [ 5i
Actuator CAN ﬁ
Rack position “ &
sensor OFF
Engine speed smm ON
[P sensor E-ECU — START
3 L
— +— Key switch
—
EGR <
-1—|7> Stop switch

-

Operatocr"s console

Coolant temperature
sensor

Ci— 4/0..0

Starter Engine

Accelerator sensor

Figure 6
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MAIN ELECTRONIC CONTROL COMPONENTS AND FEATURES

3CE1

Component/feature

Description

Engine controller (E-ECU)

Adjusts the rack position of the fuel injection pump depending

on the speed command signal from the accelerator sensor, thus
regulating the engine speed and power. The engine controller

also regulates the opening of the EGR valve depending on the
engine speed and power. It serves as the master station for the
following components/control features.

Electronic governor (Eco-governor)

Consists of the engine speed sensor, rack actuator, etc., and is
directly connected to the fuel injection pump in order to regulate
the rack position of the fuel injection pump depending on the
signals communicated with the E-ECU.

Fuel injection pump (for Eco-governor)

Is of single plunger type and equipped with a CSD solenoid
valve that allows the fuel injection timing to advance and the
injection quantity to increase, thereby improving the cold start
performance of the engine.

EGR valve

Controls the exhaust gas recirculation flow rate depending on
the engine speed/load signals from the E-ECU. Itis installed on
the top of the exhaust manifold.

Accelerator sensor

Unlike mechanical governors, the Eco-governor has no
governor lever. The accelerator sensor serves as the governor
lever to provide the speed command signal (voltage signal) to
the E-ECU for engine speed control. It is installed in the
operator cabin of the driven machine. Constant speed engines
for e.g. generator use do not require accelerator sensors
because the engine speed can be shifted via a switch on the
operator's console.

Optional

CAN communication capability is available as an option.

Fault indicator

Optional

Is installed on the operator’s console. If a fault occurs in the
E-ECU or Eco-governor, the fault indicator flashes alerting the
operator to a fault. The number of flashes and/or the flashing
pattern vary depending on the type or source of the fault,
enabling quick-fix.

Engine diagnosis tool

Option for service

Allows the operator to troubleshoot the cause of a problem
based on detailed information regarding the problem occurring
in the E-ECU or Eco-governor. This tool can also be used for
data maintenance tasks including programming and mapping.
See Troubleshooting Chart on page 90.

Engine coolant temperature sensor

Allows the CSD and ERG to be controlled in engine cold-start
conditions.

24
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Component/feature

Description

ON-glow at start

Optional

When the key switch is turned to the ON position, the glow plugs
are energized for up to 15 seconds. The duration of
energization depends on the engine coolant temperature. The
HEAT indicator is on during energization. When the indicator
goes out, turn the key switch to the START position to start the
engine.

Droop control

Reduces the engine speed by a certain percentage from no
load to full (rated) load in steady state operation. The same
percentage droop is maintained even when the load increases
at any no-load speed.

Isochronous control

Optional

Offers a constant engine speed from no load to full load. The
engine speed does not decrease even when the load increases
at any no-load speed.

Low-idling speed up

Increases the low-idling speed to up to 1000 min-1 (rpm)
depending on the engine coolant temperature. When the
coolant temperature reaches a predetermined value, this
feature returns the engine speed to the normal low idle setting,
thus reducing the warm-up time.

High-idling speed down

Optional

Decreases the high-idling speed depending on the engine
coolant temperature. When the coolant temperature falls to a
predetermined value, this feature returns the engine speed to
the normal high idle setting, thus minimizing the emission of
white smoke at low temperatures.

Auto deceleration

Optional

Brings the running engine in low idle mode automatically when
the accelerator pedal is not operated for a predetermined period
of time. When the pedal is operated, i.e., the accelerator sensor
is activated, the low idle mode is cancelled.
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GAUGES AND INDICATORS

The operator’s console provides you with the
means to start and stop the unit and a series of
gauges and indicators that inform you about the
current status of the engine. This is a required
engine component. Since the operator’s console is
application specific, it must be carefully selected by
an application engineer. It is not part of the basic
engine package as shipped from the Isuzu factory.

NOTICE

The illustrations and descriptions of optional
equipment in this manual, such as the operator’s
console, are for a typical engine installation. Refer
to the documentation supplied by the optional
equipment manufacturer for specific operation and
maintenance instructions.

Gauges

The following gauges are located on a typical
operator’s console. Some operator’s consoles may
not have the gauges described here or may have
different gauges.

KO000023A

Figure 7

26

MC-704HP-G4

KO000024A

Figure 8

Tachometer - The tachometer display
(Figure 7, (1)) or (Figure 8, (1)) shows the engine
speed in revolutions per minute (RPM).

Engine coolant temperature - The engine coolant
temperature display (Figure 7, (2)) or

(Figure 8, (2)) shows the temperature of the engine
coolant.

Engine oil pressure - The engine oil pressure
display (Figure 7, (3)) or (Figure 8, (3)) shows the
pressure of the engine oil.

Hour meter - The hour meter display

(Figure 7, (4)) or (Figure 8, (4)) shows the total
number of hours the engine has run. This is useful
for planning the Periodic Maintenance Procedures
on page 66.
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Indicators

The following indicators are located on a typical
operator's console.
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K0000025B

Figure 10

HEAT indicator (Figure 9, (1)) - For the “ON-glow”
type of the starter switch that does not have the
HEAT position in the counterclockwise direction of
the ON position, by turning the key to the ON
position, the preheating function automatically
activates, and the HEAT indicator (Figure 9, (1))
lights up. 4 seconds after the indicator turns off is
when to start the operation. In the case of 3CE1
(D1), the indicator goes off after 15 seconds. Please
refer to HEAT on page 28 about the HEAT indicator
of the electronic controlled engine.

HEAT indicator (Figure 10, (1)) - When cold
starting the engine, in order to activate the glow
plug, the starter key needs to be turned to the
HEAT position (left side of OFF) (Figure 10, (5)).
By turning the key to the HEAT position and
keeping it at that position, the HEAT indicator
(Figure 10, (1)) lights up, and after 4 seconds, it
turns off. The time the indicator turns off is when to
start the operation. In the case of 3CE1 (DlI), the
indicator goes off after 15 seconds.

Battery charge (Figure 9, (2)) or (Figure 10, (2)) -
When the key is turned to the ON position, the
charge indicator lights up. When the engine is
started, the alternator (or dynamo) generates
power, and the battery starts charging. Then the
indicator goes off. This indicator will also come on
when there is a problem in the charging system.
This indicator does not tell you the charging timing
(when the battery is low). See Troubleshooting
Chart on page 90.

Engine oil pressure (Figure 9, (3)) or

(Figure 10, (3)) - This indicator will come on if the
engine oil pressure is below or exceeds normal
limits. See Troubleshooting Chart on page 90.

Engine coolant temperature (Figure 9, (4)) or
(Figure 10, (4)) - This indicator will come on if the
engine coolant temperature exceeds normal limits.
See Troubleshooting Chart on page 90.

Auxiliary (Figure 9, (5)) - Used for special
applications.
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GAUGES AND INDICATORS OF ELECTRONIC CONTROL SYSTEM

3CE1

Gauges

The following gauges are located on a typical
operator’s console of the electronically controlled
engines. Some operator’s consoles may not have
the gauges described here or may have different
gauges.

The illustrations and descriptions of optional
equipment in this manual, such as the operator’s
console, are for a typical engine installation. Refer
to the documentation supplied by the optional
equipment manufacturer for specific operation and
maintenance instructions.

Indicators

The following indicators are located on a typical
operator’s console.

See the Gauges and Indicators section for
description of indicators that are not described
below.

Optional key switch: Turning it
to ON energizes the glow plugs
automatically.

Figure 11
Figure 11 Typical Operator’'s Console

28

Fault (Figure 11, (1)) (optional) - This indicator will
flash if a fault occurs in the E-ECU or Eco-governor.
The number of flashes and/or the flashing pattern
vary depending on the type or source of the fault.
See Troubleshooting Chart on page 90.

Auxiliary (Figure 11, (2)) - Reserved as an
optional fault indicator.

HEAT (Figure 11, (3)) - This indicator will come on
when the glow plugs are energized when cold
starting the engine. For the electronic controlled
engine, by turning the key switch to the ON position
(Figure 11, (7)), the ECU detects the temperature
of the engine coolant, and the HEAT indicator turns
on for a preset period of time (Maximum 15
seconds), then the glow plug will be preheated. The
time the lamp came off is when to start the
operation.

When an optional after heater is installed, it is
energized for up to 80 sec. after the engine has
started, during which, however, the indicator is not
on.

Others (optional) - Other optional indicators
including those for indicating the air cleaner is
clogged or the water separator is filled with water
can also be installed on the console. See the
operation manual for the driven machine for details.

Machine events including alarms and faults are all
stored in memory of the E-ECU and can be loaded
into the service tool.

4]

ni

—%]

®| o



Q2
ZN

*

J % TNV_OperationManual_T4(under 19kW).book Page29 Wednesday, June 17, 2015 11:23 AM

PRODUCT OVERVIEW

CONTROLS
Key Switch

The key switch for the operator’s console illustrated
in Figure 12 has three positions - OFF, ON, START
and HEAT.

KO000011A

Figure 12

NOTICE

For maximum engine life, Isuzu recommends that
when shutting the engine down, you allow the
engine to idle, without load, for five minutes. This
will allow the engine components that operate at
high temperatures, such as the turbocharger (if
equipped) and exhaust system, to cool slightly
before the engine itself is shut down.

OFF (key straight up and down) (Figure 12, (1))
and (Figure 13, (1)) - When you turn the key to this
position the engine shuts down. Electric current to
the gauges and indicators is shut off. You can insert
and remove the key in this position.

ON (Figure 12, (2)) and (Figure 13, (2)) - This is
the position the key will be in when the engine is
running. When the engine is not running, use this
position to energize the gauges, indicators, electric
fuel pump and auxiliary devices.

NOTICE

Never hold the key in the START position for longer
than 15 seconds or the starter motor will overheat.

START (Figure 12, (3)) and (Figure 13, (3)) - Turn
the key to this position to start the engine. As soon
as the engine starts, release the key and it will
automatically return to the ON position. Some key
switches may be equipped with a feature that
prevents you from turning the key to the START
position while the engine is running. When
operating a key switch with this feature, you cannot
turn the key to the START position without first
returning the key to the OFF position.

The key switch for the operator’s console illustrated
in Figure 13 has four positions - OFF, ON, START,
and HEAT.

29
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KO000021A

Figure 13

NOTICE

For maximum engine life, Isuzu recommends that
when shutting the engine down, you allow the
engine to idle, without load, for five minutes. This
will allow the engine components that operate at
high temperatures, such as the turbocharger (if
equipped) and exhaust system, to cool slightly
before the engine itself is shut down.

NOTICE NOTICE

Never hold the key in the START position for longer
than 15 seconds or the starter motor will overheat.

HEAT (Figure 13, (4)) - You must turn the key to
the HEAT position to activate the glow plug. The
indicator will flash for several seconds when you
turn the key to HEAT. You can turn the key to
START when the indicator goes out.

Glow Plugs

Glow plugs help make the engine easy to start at
cold temperatures. During the engine starting
sequence, the glow plugs are activated for
approximately 4 seconds (15 seconds in case of
3CEL). After the pre-heat indicator goes out, the
engine can be started.

These plugs are installed in the cylinder head swirl
chambers for IDI engines or in the combustion
chambers for DI engines.

Governor Lever

K0000B48A

Figure 14

Never attempt to adjust the low or high idle speed
limit screw. This may impair the safety and
performance of the machine and shorten its life. If
adjustment is ever required, contact your Isuzu
Distributor.

The governor lever (Figure 14, (1)) controls the
engine speed. The lever is linked to the engine
speed control device in the driven machine.

The high idle speed limit screw (Figure 14, (2))
restricts the maximum engine speed when the
engine is operated without a load.

The low idle speed limit screw (Figure 14, (3)) sets
engine speed while it is idling.
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Engine Stop Solenoid (IDI Engines)

045045- 00X00

Figure 15

When the key is turned to the ON position, the
engine stop solenoid (Figure 15, (1)) is energized
and allows the fuel injection pump to deliver fuel to
the engine, allowing the engine to be started. When
the key is turned to the OFF position, the engine
stop solenoid is de-energized and shuts off the fuel
supply from the fuel injection pump to the engine,
causing the engine to stop.

Speed Control of Electronically
Controlled Engines

3CE1

The electronically controlled engines have no
governor lever. For these engines, the position
signal of the throttle lever or accelerator pedal of
the driven machine is converted into an electric
signal by the accelerator sensor Figure 16, which is
then delivered to the rack actuator of the
Eco-governor Figure 18 through the E-ECU
Figure 17, allowing the engine speed to be
controlled.

.

ha -

Figure 17

Rack actuator

Figure 18
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Electronic Engine Speed Control

3CE1l

B Start and stop of electronic controlled
engines

The electronic controlled engines have no engine

stop solenoid. The ECU controls the engine

start/stop sequence.

B Engine performance curves
Figure 20 shows typical engine speed curves that

outline the relationship between engine speed and
load.

Droop control
The VM series engines for general use are
designed so that the engine speed is reduced by a

certain percentage from 30 % load to full rated load.

See curves (1) in Figure 19 below. The same
percentage droop is maintained at any no-load
speed.

Isochronous control

The CL series consists of isochronous design
engines, the speed of which is kept constant from
no load to full rated load. See curves (2) in
Figure 19 below.

Some VM series engines for general use may be
custom-engineered and have the isochronous
capability. Consult the operation manual for the
driven machine for application details of such
engines.

32

120 %
110 %
100 %

Torque

30 %

800 min-! 60 %

Engine speed

100 %

Figure 19

Figure 20

Figure 20 Typical operator’s console and switch
arrangement

Low-idling speed up

This feature increases the low-idling speed to some
extent depending on the engine coolant
temperature. When the coolant temperature
reaches a predetermined value, this feature returns
the engine speed to the normal low idle setting,
thus reducing the warm-up time.
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Auto deceleration (optional)

This feature brings the running engine in low idle
mode automatically when the accelerator pedal is
not operated for a predetermined period of time.
When the pedal is operated, i.e., the accelerator
sensor is activated, the low idle mode is cancelled.

A certain ON/OFF combination of switches (1) - (4)
on the operator’s console Figure 20 will implement
this optional feature. For details, see the operation

manual for the driven machine.

High-idling speed down (optional)

This feature decreases the high-idling speed
depending on the engine coolant temperature.
When the coolant temperature falls to a
predetermined value, this feature returns the
engine speed to the normal high idle setting, thus
minimizing the emission of white smoke at low
temperatures.

A certain ON/OFF combination of switches (1) - (4)
on the operator’s console Figure 20 will implement
this optional feature. For details, see the operation
manual for the driven machine.

Others

Other optional features can be provided by
selecting certain ON/OFF combinations of switches
(1) - (4) on the operator’s console Figure 20 will
implement this optional feature. For details, see the
operation manual for the driven machine.
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BEFORE YOU
OPERATE

This section of the Operation Manual describes the
diesel fuel, engine oil, and engine coolant
specifications and how to replenish them. It also
describes the daily engine checkout.
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DIESEL FUEL

Diesel Fuel Specifications

Diesel fuel should comply with the following
specifications. The table lists several worldwide
specifications for diesel fuels.

Diesel fuel specification Location
ASTM D975 USA
No. 1D S15
No. 2D S15
EN590:96 European Union
ISO 8217 DMX International
BS 2869-A1 or A2 United Kingdom
JIS K2204 Grade No. 2 Japan
KSM-2610 Korea
GB252 China

B Additional technical fuel requirements

* When operating the engine in cold districts or
high altitudes, the fuel cetane number should be
equal to 45 or higher.

e The sulfur content must not exceed 15 ppm by

volume. A higher sulfur content fuel may
cause sulfuric acid corrosion in the cylinders
of the engines. Especially in U.S.A. and
Canada, Ultra Low Sulfur fuel must be used.

* Use the fuel that can be used where the
temperature is 12 °C (53.6 °F) lower than the
expected lowest temperature to prevent the fuel
from freezing.

0.05 % by volume.

Ash content not to exceed 0.01 % by volume.

Carbon residue content not to exceed 0.35 % by
volume. Less than 0.1 % is preferred.

Total aromatics content should not exceed 35 %
by volume. Less than 30 % is preferred.

36

Bio-diesel fuels. See Bio-diesel fuels on page 37.

Water and sediment in the fuel should not exceed

PAH (Polycyclic Aromatic Hydrocarbons) content
should be below 10 % by volume.

Metal content of Mg, Si, and Al should be equal to
or lower than 1 mass ppm. (Test analysis method
JPI-5S5-44-95)

The diesel fuel should be free from Zn and Na.

Lubricity: Wear mark of WS1.4 should be Max.
0.018 in. (460 um) at HFRR test.

B Precautions and concerns regarding the
use of diesel fuel

* Never use kerosene.

» Never mix kerosene or used engine oil with the
diesel fuel.

* Never use residual fuels that cause diesel fuel
filter clogging and carbon deposits on the
nozzles.

» Never use fuels stored for long time in a drum can
or the like.

» Never keep fuel in containers with zinc plating on
the inside.

Never use fuels purchased from unauthorized
dealer.

Fuel additives are not recommended. Some fuel
additives may cause poor engine performance.
Consult your Isuzu representative for more
information.

4]

ni

®| o



&

J é TNV_OperationManual_T4(under 19kW).book Page 37 Wednesday, June 17, 2015 11:23 AM

BEFORE YOU OPERATE

el

M Bio-diesel fuels

General description of biodiesel

1. Biodiesel is a renewable, oxygenated fuel made
from agricultural and renewable resources
such as soybeans or rapeseeds. Biodiesel is a
fuel comprised of methyl or ethyl ester
oxygenates of long chain fatty acids derived
from the transesterification of vegetable oils,
animal fats, and cooking oils. It contains no
petroleum-based diesel fuel but can be
blended at any level with petroleum-based
diesel fuel. In case it is not blended with
petroleum-based diesel fuel such biodiesel is
referred to as “B100”, which means that it
consists of 100 % (pure) biodiesel. However,
most common biodiesel is blended with
conventional (petroleum-based) diesel fuel.
The percentage of the blend can be identified
by its name. For example, “B7” consists of 7 %
biodiesel and 93 % conventional diesel fuel.
The unprocessed vegetable oil is not
considered as diesel fuel.

2. Advantages of biodiesel:

* Biodiesel produces less visible smoke and a
lower amount of particulate matter.

« Biodiesel is biodegradable and nontoxic.

» Biodiesel is safer than conventional diesel fuel
because of its higher flash point.

Following the increased interest in the reduction
of emissions and the reduction of the use of
petroleum distillate based fuels; many
governments and regulating bodies encourage
the use of biodiesel.

3. Disadvantages of biodiesel:

Concentrations that are higher than 7 % of
biodiesel (higher than B7) can have an adverse
affect on the engine’s performance, its integrity
and/or durability. The risk of problems occurring
in the engine increases as the level of biodiesel
blend increases. The following negative affects
are exemplary and typical for the usage of high
concentrated biodiesel blends:

 Biodiesel can accelerate the oxidation of
Aluminum, Brass, Bronze, Copper and Zinc.

« Biodiesel damages, and finally seeps through
certain seals, gaskets, hoses, glues and
plastics.

« Certain natural rubbers, nitride and butyl
rubbers will become harder and more brittle as
degradation proceeds when used with
biodiesel.

» The deteriorated biodiesel creates deposits in
the engines.

» Due toits natural characteristic, biodiesel will
decrease the engine output by approximately 2
percent (in case of B20) comparing to
conventional (petroleum-based) diesel fuel.

 The fuel consumption ratio will increase by
approximately 3 percent (in case of B20)
comparing to conventional diesel fuel.

Approved engines

Isuzu C series engine can be operated with
biodiesel with concentrations up to B20. In case of
using biodiesel fuel up to B7 concentrations, no
special preparations etc. have to be made and the
original operating conditions and service intervals
as stated in the operating manuals apply. In case of
running below indicated engines with biodiesel
concentrations from B8 to B20, the required
operating conditions (see below Conditions for the
operation with biodiesel (from B8 to B20) ) have
to be observed.

Other than the following listed engines cannot be
run with biodiesel:

* 3CE1, 3CH1 and 3CJ1 Tier 4
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Approved fuel

In case of using biodiesel (only concentrations up to
B20) such fuel should comply with the below
recommended standards. However, raw pressed
vegetable oils are not considered to be biodiesel
and are not acceptable for use as fuel in any
concentration in Isuzu engines.

1. EN14214 (European standard) and/or ASTM
D-6751 (American standard).
In North America, biodiesel and biodiesel
blends must be purchased from the BQ-9000
accredited producers and BQ-9000 certified
distributors.

2. All applicable engines can be operated with
biodiesel fuel up to B20 (20 % bio-fuel blend)
as a maximum concentration.

(For your information: In Japan, the legally
allowed maximum concentration for on-road
applications is B5.)

Conditions for the operation with biodiesel
(from B8 to B20)

When operating your applicable Isuzu C series
engine with biodiesel blends concentrated above
B8, we seriously recommend observing the
following operation, service and maintenance
conditions:

1. The original service interval of the below stated
services as indicated in the respective Isuzu
engine standard operation manual, the
application manual and the service manual
should be halved (please refer to your own
manuals for the each service interval):

» Replacementinterval of engine oil filter, engine
oil and the fuel filter.

* Cleaning interval of the water separator
* Drain interval of the fuel tank.

2. ltis required to inspect, clean and adjust the
fuel injector every 1000 operating hours.

3. Before using the bio-diesel fuel of B10 or higher,
replace the following parts.

» Fuel hose (The hose must be replaced every 2
years or 2000 hours regardless of the bio fuel
type.)

* O-ring of fuel filter

38

» O-ring of water separator

* When replacing a diaphragm type fuel feed
pump to an electronic type, replace to the feed
pump and the pump cover instructed to the
attached list.

« If the water separator is not attached, it needs
to be attached.

Please refer to the attached list of exchange
parts for details.

Please use only biodiesel fuel that is
appropriate to the intended operation
environment of the engines. This especially
applies if the operating ambient temperature
falls below 0 degree centigrade.

In particular, operation with biodiesel requires
daily maintenance as follows:

 Please daily check the engine oil level. If the oll
level rises above the oil level of the previous
day, the engine oil needs to be immediately
replaced.

Please daily check the water level of the water
separator. If the water level rises above the
“max” indicator, an immediate drain of the
water separator is required.

Biodiesel blends up to B20 can only be used for
a limited time of up to 3 months of the date of
biodiesel manufacture. Therefore biodiesel
needs to be used at latest within 2 months from
the time of filling the tank or within 3 months
from the time of production by the fuel supplier,
whichever comes first.

Before a long-term storage without operating
the engine, the biodiesel needs to be drained
out completely and the engine has to be run for
30 minutes with conventional diesel fuel as
indicated in your operation manual.
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B KIT parts list for B10 through B 20

Fuel oil filter

3CH1, 3CJ1 3CE1l
5-8640-2407-0 5-8640-2408-0
No. @) 1
Fuel oil tank Length 2000 2000
uel oil tank -
/ - Euel oil tank Part No. 5-8640-2241-0 5-8640-2241-0
Part name FO-T CMP FO-T CMP
Number 2 2
No. ®3) 4
Length 450 1000
Fuel feed pump Part No. 5-8640-2242-0 5-8640-2247-0
- Fuel oil filter
Part name FO-T CMP FO-T CMP
Number 1 1
No. (6) (5)
o Length 270 220
Fuel oil filter Part No. 5864022430 5-8640-2248-0
- Fuel injection pump
Part name FO-T CMP FO-T CMP
Number 1 1
No. (11) U
Fuel Inectl Length 450 300
uel injection pump
- Fuel oil filter Part No. 5-8640-2244-0 5-8640-2249-0
Part name FO-T CMP FO-T CMP
Number 1 1
5-8640-1423-0
Part No. 5-8640-0112-0
Lo CAP
Cap, fuel injection nozzle Part name No need cLIP
Number 1
1
No. (13)
Fuel iniecti | Length 115
uel injection nozzle - - N
-Fuel injection nozzle Part No. No need 5-8640-1791-0
Part name FO-T CMP
Number 2
No. (16) (7
o Length 150 Formed pipe
Fuel injection nozzle Part No. 5-8640-2245-0 5-8640-2250-0
- Fuel injection pump
Part name FO-T CMP FO-T CMP
Number 1 1
Need to change only O-ring. No need

P44: 5-8640-2246-0 --> A

(Because of cartridge type)

Water separator

Need to change only O-ring.

P44: 5-8640-2246-0 --> B

Need to change only O-ring.
G75 :5-8640-2251-0 --> C
P16 :5-8640-1755-0 -->D
P7 :5-8640-2252-0 --> E
G65 : 5-8640-2418-0 ->C
(Need only for TAIYO-GIKEN)

5-8640-2409-0

Fuel feed pump

Electric feed pump: 5-8640-0024-0
Cover assy, feed pump: 5-8640-1927-0
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033051- 00X

Part number

5-8640-2246-0 (P44)

5-8640-2246-0 (P44)

033042- 00X

5-8640-2251-0 (G75)

5-8640-1755-0 (P16)

m{o|O|w|>

5-8640-2252-0 (P7)
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Filling the Fuel Tank

Fire and Explosion Hazard!
e Diesel fuel is flammable and
// Y explosive under certain
/ conditions.

Only fill the fuel tank with diesel fuel. Filling
the fuel tank with gasoline may result in a fire
and will damage the engine.

Never refuel with the engine running.
Wipe up all spills immediately.

Keep sparks, open flames or any other form of
ignition (match, cigarette, static electric
source) well away when refueling.

Never overfill the fuel tank.

Fill the fuel tank. Store any containers
containing fuel in a well-ventilated area, away
from any combustibles or sources of ignition.

Be sure to place the diesel fuel container on
the ground when transferring the diesel fuel
from the pump to the container. Hold the hose
nozzle firmly against the side of the container
while filling it. This prevents static electricity
buildup which could cause sparks and ignite
fuel vapors.

Never place diesel fuel or other flammable
material such as oil, hay or dried grass close
to the engine during engine operation or
shortly after shutdown.

Before you operate the engine, check for fuel
leaks. Replace rubberized fuel hoses every
two years or every 2000 hours of engine
operation, whichever comes first, even if the
engine has been out of service. Rubberized
fuel lines tend to dry out and become brittle
after two years or 2000 hours of engine
operation, whichever comes first.

Failure to comply will result in death or
serious injury.

NOTICE

Only use diesel fuels recommended by Isuzu for
the best engine performance, to prevent engine

damage and to comply with EPA/ARB warranty

requirements.

Only use clean diesel fuel.

Never remove the primary strainer (if equipped)
from the fuel tank filler port. If removed, dirt and
debris could get into the fuel system causing it to
clog.

Note that a typical fuel tank is shown. The fuel tank
on your equipment may be different.

1.

Clean the area around the fuel cap

(Figure 1, (1)).

Remove the fuel cap from the fuel tank
(Figure 1, (2)).

Observe the fuel level sight gauge

(Figure 1, (3)) and stop filling when gauge
shows fuel tank is full. Never overfill the fuel
tank.

Replace the fuel cap (Figure 1, (1)), hand
tighten. Over tightening the fuel cap will
damage it.

KO000002A

Figure 1
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Priming the Fuel System
A DANGER

Fire and Explosion Hazard!
» Diesel fuel is flammable and
/1 Y explosive under certain
/] conditions.

« If the unit has an electric fuel pump, when you
prime the fuel system, turn the key switch to
the ON position for 10 to 15 seconds to allow
the electric fuel pump to prime the system.

« If the unit has a mechanical fuel pump, when
you prime the fuel system, operate the fuel
priming lever of the mechanical fuel pump
several times until the fuel filter cup is filled
with fuel.

* Failure to comply will result in death or
serious injury.

 Before starting the engine for the first time

The fuel system needs to be primed
under certain conditions:

« After running out of fuel and fuel has been added
to the fuel tank

« After fuel system maintenance such as changing
the fuel filter and draining the water separator, or
replacing a fuel system component.

42

To prime the fuel system if an electric fuel pump
is installed:

1. Turn the key to the ON position for 10 to 15
seconds. This will allow the electric fuel pump to
prime the fuel system.

2. Never use the starter motor to crank the engine
in order to prime the fuel system. This may
cause the starter motor to overheat and
damage the caoils, pinion and/or ring gear.

To prime the fuel system if a mechanical fuel
pump is installed:

1. Operate the fuel priming lever (Figure 2, (1))
several times until the fuel filter cup
(Figure 2, (2)) is filled with fuel.

2. Never use the starter motor to crank the engine
in order to prime the fuel system. This may
cause the starter motor to overheat and
damage the coils, pinion and/or ring gear.

KO000649A

Figure 2
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BEFORE YOU OPERATE

The fuel system needs to be primed
under certain conditions:

« Before starting the engine for the first time

« After running out of fuel and fuel has been added
to the fuel tank

« After fuel system maintenance such as changing
the fuel filter and draining the water separator, or
replacing a fuel system component.

To prime the fuel system:

1. Turn the key to the ON position for 10 to 15
seconds. This will allow the electric fuel pump to
prime the fuel system.

2. Never use the starter motor to crank the engine
in order to prime the fuel system. This may
cause the starter motor to overheat and
damage the coils, pinion and/or ring gear.

ENGINE OIL

Only use the engine oil specified. Other engine
oils may affect warranty coverage, cause internal
engine components to seize and/or shorten
engine life.

Prevent dirt and debris from contaminating the
engine oil. Carefully clean the oil cap/dipstick and
the surrounding area before you remove the cap.

» Never mix different types of engine oil. This may
adversely affect the lubricating properties of the
engine oil.

Never overfill. Overfilling may result in white
exhaust smoke, engine overspeed or internal
damage.

Engine Oil Specifications

Use an engine oil that meets or exceeds the
following guidelines and classifications:

B Service categories

« API service categories CD, CF, CF-4, Cl-4
(Use an API CF or higher quality oil for
electronically controlled engines.)

« ACEA service categories E-3, E-4, and E-5

« JASO service category DH-1

B Definitions

» API classification (American Petroleum Institute)

» ACEA classification (Association des
Constructeurs Européens d’Automobilies)

* JASO (Japanese Automobile Standards
Organization)

43
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Note:

» Be sure the engine oil, engine oil storage
containers, and engine oil filling equipment are
free of sediments and water.

« Change the engine oil after the first 50 hours of

operation and then at every 250 hours thereafter.

« Select the oil viscosity based on the ambient

temperature where the engine is being operated.

See the SAE Service Grade Viscosity Chart
(Figure 3).

* Isuzu does not recommend the use of engine oil
“additives.”

B Additional technical engine oil
requirements:

The engine oil must be changed when the Total

Base Number (TBN) has been reduced to 1.0

mgKOH/g. TBN (mgKOHY/g) test method; JIS

K-201-5.2-2 (HCI), ASTM D4739 (HCI).

Engine Oil Viscosity

Select the appropriate engine oil viscosity based on

the ambient temperature and use the SAE service
grade viscosity chart in Figure 3.

:4_|_:SAE 10W-30 ——
1 1 1 1
1 1

~SAE 5W-30 e

4—-—;—8/—|\E 15W-40 >
1

SAE 20

1

: SAE 30
N 1

,

-30°C -20°C -10°C O

10°C  20°C 30°C 40°C
K0000005A05

Figure 3
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Checking Engine Qil
1. Make sure engine is level.

2. Remove dipstick (Figure 4, (1)) and wipe with
clean cloth.

3. Fully reinsert dipstick.

Remove dipstick. The oil level should be
between upper (Figure 4, (2)) and lower
(Figure 4, (3)) lines on the dipstick.

5. Fully reinsert dipstick.
Adding Engine QOil

1. Make sure engine is level.
2. Remove oil cap (Figure 4, (4)).

P

3. Add indicated amount of engine oil at the top or

side engine oil filler port (Figure 4, (5)).
4. Wait three minutes and check oil level.
5. Add more oil if necessary.

6. Reinstall oil cap (Figure 4, (4)) and
hand-tighten. Over-tightening may damage the
cap.

1D}

ENGINE
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Engine Oil Capacity (Typical)

Note: These are the engine oil capacities
associated with a “Deep Standard” oil pan.
Oil capacity will vary dependent upon which
optional oil pan is used. Refer to the
operation manual provided by the driven
machine manufacturer for the actual engine
oil capacity of your machine.

The following are the engine oil capacities for
various Isuzu C series engine.

1D Engine oil capacity (typical)

ENGINE

Dipstick

Engine model upper limit/lower limit

3CH1-NGZG01
3CH1-SDZP01

3CJ1-NGZG01 3,0/1,6 gt (2,8/1,5 2)
3CJ1-SDZPO1 3.1/1.7 qt (2.9/1.6 )

3.6/1.9 gt (3.4/1.8 1)

Engine oil capacity (typical)

Figure 4
. Dipstick
3CE1 7.1/4.1 qt (6.7/3.9 %)

To refuel the engine oil, refuel slowly after
removing the dipstick and both caps. If you
refuel rapidly, the oil intrusion to the intake
occurs through the PCV valve of the valve
cover. It will result in an oil hammer at engine
start, which may cause damage to the engine.

45
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ENGINE COOLANT

Scald Hazard!

* Never remove the radiator cap if
the engine is hot. Steam and
hot engine coolant will spurt
out and seriously burn you.
Allow the engine to cool down
before you attempt to remove
the radiator cap.

» Tighten the radiator cap securely after you
check the radiator. Steam can spurt out during
engine operation if the cap is loose.

* Always check the level of the engine coolant
by observing the reserve tank.

* Failure to comply will result in death or
serious injury.

Burn Hazard!

¢ Wait until the engine cools
before you drain the engine
coolant. Hot engine coolant
may splash and burn you.

« Failure to comply could result in death or
serious injury.

46

Coolant Hazard!

¢ Wear eye protection
and rubber gloves
when you handle
long life or extended
life engine coolant. If
contact with the eyes
or skin should occur,
flush eyes and wash
immediately with
clean water.

Failure to comply may result in minor or
moderate injury.

NOTICE

Only use the engine coolant specified. Other
engine coolants may affect warranty coverage,
cause an internal buildup of rust and scale and/or
shorten engine life.

Prevent dirt and debris from contaminating the
engine coolant. Carefully clean the radiator cap
and the surrounding area before you remove the
cap.

Never mix different types of engine coolants. This
may adversely affect the properties of the engine
coolant.
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BEFORE YOU OPERATE

Engine Coolant Specifications

Use a Long Life Coolant (LLC) or an Extended Life
Coolant (ELC) that meets or exceeds the following
guidelines and specifications.

« ASTM D6210, D4985 (US)

¢ JIS K-2234 (Japan)

* SAE J814C, J1941, J1034 or J2036
(International)

B Alternative engine coolant

If an Extended or Long Life Coolant is not available,
alternatively, you may use an ethylene glycol or
propylene glycol based conventional coolant
(green).

NOTICE

¢ Always use a mix of coolant and water. Never use
water only.

Mix coolant and water per the mixing instructions
on the coolant container.

Water quality is important to coolant performance.
Isuzu recommends that soft, distilled or
demineralized water be used to mix with coolants.

¢ Never mix extended or long life coolants and
conventional (green) coolants.

Never mix different types and/or colors of
extended life coolants.

Replace the coolant every 1000 engine hours or
once a year.

Filling Radiator with Engine Coolant

Fill the radiator and reserve tank as follows. This
procedure is for filling the radiator for the first time
or refilling it after it is flushed. Note that a typical
radiator is illustrated.

1. Check to be sure the radiator drain plug is
installed and tightened or the drain valve
(Figure 5, (1)) is closed. Also make sure the
coolant drain plug (Figure 6, (1)) in the cylinder
block is closed.

045047- 00X00

Figure 6
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BEFORE YOU OPERATE

2.

48

Remove the radiator cap (Figure 5, (2)) by
turning it counterclockwise about 1/3 of a turn.

Pour the engine coolant slowly into the radiator
until it is even with the lip of the engine coolant
filler port. Make sure that air bubbles do not
develop as you fill the radiator.

Reinstall the radiator cap (Figure 5, (2)). Align
the tabs on the back side of the radiator cap
with the notches on the engine coolant filler
port. Press down and turn the cap clockwise
about 1/3 of a turn.

Remove the cap of the reserve tank

(Figure 5, (3)), and fill it to the LOW (COLD)
mark (Figure 5, (4)) with engine coolant.
Reinstall the cap.

Check the hose (Figure 5, (5)) that connects
the reserve tank (Figure 5, (3)) to the radiator.
Be sure it is securely connected and there are
no cracks or damage. If the hose is damaged,
engine coolant will leak out instead of going into
the reserve tank.

Run the engine until it reaches operating
temperature. Check the level of engine coolant
in the reserve tank When the engine is running
and the engine coolant is at normal
temperature, the coolant level in the reserve
tank should be at or neat the FULL (HOT) mark
(Figure 5, (6)). If the coolant is not at the FULL
(HOT) mark, add coolant to the reserve tank to

bring the coolant level to the FULL (HOT) mark.

Daily Check of the Cooling System

1. Check the level of engine coolant in the reserve
tank. When the engine is cold, the coolant level
in the tank should be at or slightly above the
LOW (COLD) mark (Figure 5, (4)) on the
coolant reserve tank.

If the coolant level is at the FULL (HOT) mark
(Figure 5, (6)) when the engine is cold, the
coolant will expand when it becomes hot and
possibly spray out of the overflow hose.

2. Add additional engine coolant to the reserve
tank if necessary.

Check the radiator hoses for cracks, abrasions,
cuts or other damage. Replace as necessary.

Engine Coolant Capacity (Typical)

Note: Capacities listed are for the engine only
without a radiator. Refer to the operation
manual provided by the driven machine
manufacturer for actual engine coolant
capacity on your machine.

The following are the engine coolant capacities for
various Isuzu C series engine.

[[») Engine coolant capacity (typical)

ENGINE

Engine model Engine coolant capacity
3CH1-NGzZG01
3CH1-SDZP01 10qt(0.99
3CJ1-NGZGO1 1.0qt (0.9 %)
3CJ1-SDZPO1 1.1qt(1.00)

Engine coolant capacity (typical)

Engine model Engine coolant capacity

3CE1 2.1qt(2.090)
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BEFORE YOU OPERATE

DAILY CHECKS

Before you begin any job, make sure the Isuzu C
series engine is in good operating condition. Make
sure you check the following items before you start
your shift and have any repairs completed before
you start work.

High-Pressure Hazard!

« Avoid skin contact with the
high-pressure diesel fuel spray
caused by a fuel system leak
such as a broken fuel injection
line. High-pressure fuel can
penetrate your skin and result
in serious injury. If you are
exposed to high-pressure fuel
spray, obtain prompt medical
treatment.

* Never check for a fuel leak with your hands.
Always use a piece of wood or cardboard.
Have your Isuzu Distributor repair the
damage.

¢ Failure to comply could result in death or
serious injury.

NOTICE

Make it a habit to perform daily checks. See Daily
Checks in the Before You Operate Section of this
manual.

Periodic maintenance prevents unexpected
downtime, reduces the number of accidents due to
poor machine performance and helps extend the
life of the engine.

Visual Checks

Check for engine oil leaks.

Check for fuel leaks.

Check for engine coolant leaks.

Check for damaged or missing parts.

Check for loose, missing or damaged fasteners.

Check the electrical harnesses for cracks,
abrasions, and damaged or corroded
connectors.

7. Check hoses for cracks, abrasions, and
damaged, loose or corroded clamps.

8. Check and clean radiator fins as necessary.
See Check and clean radiator fins on page 76.

9. Check the water separator for presence of
water and contaminants. If you find any water or
contaminants, drain the water separator. See
Drain water separator on page 71. If you have
to drain the water separator frequently, drain the
fuel tank and check for the presence of water in
your fuel supply. See Drain fuel tank on
page 75.

NOTICE

If any problem is noted during the visual check, the
necessary corrective action should be taken before
you operate the engine.

R e o

Check Diesel Fuel, Engine Oil and
Engine Coolant Levels
Follow the procedures in Diesel Fuel on page 36,

Engine Oil on page 43 and Engine Coolant on page
46 to check these levels.

Check Engine Speed Control

Check the engine speed control for smooth
operation, adjust and lubricate or clean as
necessary. See Check and adjust the governor
lever and engine speed control (except
electronically controlled engines) on page 77.

49
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Check Operator’s Console

Before you operate the engine you should make
sure that all of the indicators are functioning

properly.

Check Indicators

Isuzu C series engine are available with various
operator’s consoles. In the below Figures, three
types of typical operator’s console including the one
for electronic controlled engines are shown as
examples.

KO000025AX

Figure 8

50

Figure 9

HEAT

Figure 8 shows a typical indicator arrangement on
the operator’s console. With the specification of
standard glow (preheat), as you turn the key switch
to the HEAT position, the HEAT indicator is turned
on for 4 seconds, showing that the glow plugs are
energized. When the indicator goes off, turn the key
switch to START position and start the engine. In
the case of 3CE1 (DI), the indicator goes off after
15 seconds.

Figure 7 shows an indicator arrangement with the
specification for ON-glow. As you turn the key
switch to ON position, the HEAT indicator is turned
on for 4 seconds. When the indicator goes off, turn
the key switch to the START position and start the
engine. In the case of 3CEL1 (Dl), the indicator goes
off after 15 seconds.

Figure 9 shows an operator’s console of an
electronic controlled engine. The electronic
controlled engine has an ON-glow specification.
Depending on the water temperature, the heat
indicator will turn on for 15 seconds at the longest,
and preheats the glow plugs. When the indicator
goes off, turn the key switch to the START position
and start the engine.
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Battery charge (Figure 7, (2)) or (Figure 8, (2)) or
(Figure 9, (4)) - Stays on until the engine is running
and the alternator is supplying charging current.
This indicator does not indicate whether the battery
is discharged.

Engine oil pressure (Figure 7, (3)) or

(Figure 8, (3)) or (Figure 9, (5)) - Stays on until the
engine is running and the oil pressure is within
normal limits.

Engine coolant temperature (Figure 7, (4)) or
(Figure 8, (4)) or (Figure 9, (6)) - Stays on
momentarily. Comes back on if engine overheats.

Auxiliary (Figure 7, (5)) or (Figure 9, (2)) - Stays
on momentarily. Used for special applications.

Here is a summary of how these indicators
function. The table shows what happens when you

turn the key in a certain direction (e.g., OFF to ON).

Fault indicator (Figure 9, (1)) (optional) -
llluminates for approx. 2 sec. when the key switch is
turned to ON, and stays off while the engine is
running. If a fault occurs in the Eco-governor
system or during energization of the E-ECU, this
indicator will flash in a certain pattern to indicate
what fault has occurred. See the troubleshooting
section for details.
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Indicator OFF to HEAT OFF to ON ON to OFF
IDI (3CH1, 3CJ1) turns off
after indicating for 4 seconds.
DI (3CE1) turns off after
indicating for 15 seconds.
ON-glow Glow NA Note that, for elgctronlc OFF
type control type engines (3CE1),
H_EAT the indicators are controlled
Figure 7, (1) from 1 to 15 seconds
Figure 8, (1) depending on the
Figure 9, (3) temperature of cooling water.
HEAT IDI (3CH1, 3CJ1) turns off
position after indicating for 4 seconds
available Glow DI (3CE1) tums off after OFF OFF
on key .
. indicating for 15 seconds.
switch
OFF (Stays on until
alternator is supplying
Battery charge charglpg C“”.e”t' .
Figure 7, (2) Remains on if there is a
'9 ' NA ON problem in the charging
Figure 8, (2) e
Figure 9, (4) system. This indicator
g ' does not indicate
whether the battery is
discharged.)
OFF (Stays on until oil
. . pressure reaches
Engine oil pressure .
Figure 7, (3) normal operating
. ' NA ON pressure. Remains on,
Figure 8, (3) .
Figure 9, (5) or comes back on, if
g ’ there is a problem in the
lubrication system.)
Engine coolant temperature OFF (Stay_s on
Figure 7, (4) momentarily. Comes
'9 ' NA ON back on if there is a
Figure 8, (4) . :
. problem in the cooling
Figure 9, (6)
system.)
Auxiliary
Figure 7, (5) NA ON OFF
Figure 9, (2)
OFF (Flashes or
Fault (optional) intermittently lights if a
Figure 9, (1) NA Lights for 2 sec. only. | fault occurs in the
3CE1 E-ECU or
Eco-governor.)
52
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ENGINE OPERATION

This section of the Operation Manual describes the
procedures for starting the engine, checking engine

performance during operation, and shutting the
engine down.
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ENGINE OPERATION

STARTING ENGINE

Use the following procedure to start the engine.

Note that two typical operator’s consoles are shown

for illustrative purposes only.

1.

2.

54
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Make sure you follow the procedures stated in
the Daily Checks on page 49.

Before first starting electronically controlled
engines 3CE1: The E-ECU of the electronically
controlled engines shown above needs to be
initialized at initial power up. When the fault
indicator comes on at initial power up, the
E-ECU has finished initialization. Then always
turn the key switch to the OFF position once
before starting the engine. (The E-ECU has
usually been initialized before the driven
machine is delivered).

From the second power up, make sure the fault
indicator is on for 2 sec. when turning the key
switch to the ON position.

Make sure the water separator fuel valve
(Figure 1, (1)) is in the ON position
(Figure 1, (2)).

2

K0000012B

Figure 1

4. Set the transmission (if equipped) in the
NEUTRAL position.

5. Disengage the PTO (if equipped).

6. Set the engine speed control to the
mid-position.

K0000009BX

Figure 2

NOTICE

Never use an engine starting aid such as ether.
Engine damage will result.

7. Insert the key into the key switch (Figure 2, (1))
or (Figure 3, (2)).
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ENGINE OPERATION

10. If the engine fails to start:

—%]

3 1- Wait until the engine comes to a complete
stop before you attempt to start it again.
Engaging the starter while the engine is still
rotating will result in damage to the starter
and flywheel.

Note: Some key switches are equipped with an
interlock that will not allow you to
re-engage the starter without first turning
the key to the OFF position.

2- Wait at least 30 seconds before you attempt
to start the engine again. This procedure will
allow the battery voltage to recover and

Figure 3 prevent damage to the starter motor due to

the low battery voltage.

K0000025C

8. Turn the key to the ON position (Figure 2, (2))
or the HEAT position (Figure 3, (2)). The
pre-heat indicator (Figure 2, (3)) flashes for
several seconds and then goes out. After the
pre-heat indicator goes out you can start the
engine.

Note: The glow plugs are used to assist
starting in cold weather conditions. If you
are operating your engine in normal or
warm weather conditions, you may
bypass the Pre-Heat/Heat functions and
go directly to Start.

Never hold the key in the START position for
longer than 15 seconds or the starter motor will
overheat.

9. Turn the key clockwise to the START position
(Figure 2, (4)) or (Figure 3, (4)). Release the
key as soon as the engine starts. It will return to
the ON position (Figure 2, (2)) or
(Figure 3, (5)).

Note: The starter of electronically controlled
engines 3CE1 will start with a delay of
approx. 0.5 sec. after the key switch has
been turned to the ON position. This is
because the E-ECU self-diagnostics has
run and is not a failure.
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COLD START DEVICE
A WARNING

Sudden Movement Hazard!

« Engaging the transmission or PTO at an
elevated engine speed could result in
unexpected movement of the equipment.

 Failure to comply could result in death or
serious injury.

The cold start device on direct injection models
improves engine starting at lower temperatures.

« If the engine cooling system temperature is below
5 °C (41 °F), the cold start device automatically
advances the fuel injection timing and slightly
increases the fuel injection volume.

» The engine idle speed will be slightly elevated for
approximately the first 5 minutes of operation.

« When the cold start device is activated, you may
notice a slight increase in the amount of exhaust
smoke. This is normal.

Never engage the transmission or PTO while the
cold start device is activated or unexpected
movement of the machine may result.

56

HIGH-ALTITUDE INJECTION
CONTROL DEVICE
3CH1, 3CJ1

This series has a high-altitude injection control
device installed. It suppresses black smoke when
operating at high altitudes and at the same time
aims to control particulate matter.

The device consists of an output control solenoid
that is attached to the fuel injection pump and a
solenoid driver (with an atmospheric pressure
sensor) that is assembled on the implement side.
The output control solenoid actuates at engine
start. (It does not actuate during engine operation.)
At engine start, the starter operates and the engine
starts running. 4 seconds after the starter turns off,
the solenoid driver measures the atmospheric
pressure and determines whether to actuate the
solenoid. (The solenoid is energized during normal
operation, but it is turned off during the start of the
control device.) If at this time the atmospheric
pressure sensor determines that the altitude is
2624 ft (800 m) or more, the control device
operates. It reduces the fuel injection amount and
thus controls the occurrence of black smoke.
Because of this reduction in the injection amount,
the output decreases. At 5500 ft (1676 m), the
decrease in output (i.e. torque) is 20 % of the
maximum at low altitudes. Therefore, only apply
medium to low load when operating at high
altitudes.

The injection control device does not actuate during
engine operation. (Switch operation is not
performed.) Therefore, when the control device is
not yet operating and the machine is moved to a
high altitude during operation, or when the control
device is already operating and the machine is
moved to a low altitude, turn the key switch to OFF
(engine stop). This resets the control device. After
re-starting the engine, the necessity for injection
control is again determined.
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ENGINE OPERATION

CHECKING THE ENGINE
DURING OPERATION

High-Pressure Hazard!

» Avoid skin contact with the
high-pressure diesel fuel spray
caused by a fuel system leak
such as a broken fuel injection
line. High-pressure fuel can
penetrate your skin and result
in serious injury. If you are
exposed to high-pressure fuel
spray, obtain prompt medical
treatment.

Figure 4

* Never check for a fuel leak with your hands.
Always use a piece of wood or cardboard.
Have your Isuzu Distributor repair the
damage.

 Failure to comply could result in death or
serious injury.

NOTICE

Make sure the engine is installed on a level surface.
If a continuously running engine is installed at an
angle greater than (IDI = 25°, DI = 30°) in any
direction or if an engine runs for short periods of
time (less than three minutes) at an angle greater
than (IDI = 30°, DI = 35°) in any direction, engine oil
may enter the combustion chamber causing
excessive engine speed and white exhaust smoke.
This may cause serious engine damage.
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NOTICE

New engine break-in:

« On the initial engine start-up, allow the engine to
idle for approximately 15 minutes while you check
for proper engine oil pressure, diesel fuel leaks,
engine oil leaks, coolant leaks, and for proper
operation of the indicators and/or gauges.

During the first hour of operation, vary the engine
speed and the load on the engine. Short periods
of maximum engine speed and load are
desirable. Avoid prolonged operation at minimum
or maximum engine speeds and loads for the next
four to five hours.

During the break-in period, carefully observe the
engine oil pressure and engine temperature.

During the break-in period, check the engine oil
and coolant levels frequently.

NOTICE

Never engage the starter motor while the engine is
running. This may damage the starter motor pinion
and/or ring gear.

1. While the engine is running, check the gauges
for normal indications. The gauges shown in
Figure 6 and Figure 5 are provided for
illustrative purposes only.

K0000023B

Figure 5
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K0000024C

Figure 6

» Tachometer (Figure 6, (1)) or (Figure 5, (1))
-Make sure the engine speed is within normal
limits.

* Engine oil pressure (Figure 6, (2)) or
(Figure 5, (3)) - Make sure the engine oil
pressure is within normal limits. See Principal
Engine Specifications on page 105.

« Engine coolant temperature (Figure 6, (3))
or (Figure 5, (2)) - Make sure the engine
coolant temperature is within normal limits.

« Hour meter - The hour meter display
(Figure 6, (4)) or (Figure 5, (4)) shows the
total number of hours the engine has run. This
is useful for planning periodic maintenance
operations. See Periodic Maintenance
Schedule on page 64.

If any of the gauges shows an out of normal
limits condition, shut down the engine and have
the necessary repairs performed.
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After the engine has reached operating
temperature, all of the indicators (Figure 6, (5))
or (Figure 5, (5)) should be off. If any of the
indicators are on, shut down the engine and
have the necessary repairs performed.

Check for white or black smoke from the
exhaust system. A small amount of white
exhaust smoke is normal on start-up of a cold
engine. Black exhaust smoke could mean the
engine is overloaded or is being over-fueled. If
either of these conditions persists, contact your
Isuzu Distributor.

Check for abnormal sounds or vibration. In
some applications the engine and its mounting
may start to resonate and cause unusual
vibrations at certain engine speeds. Avoid
running the engine at these speeds. If the
abnormal sounds or vibration cannot be
resolved, shut down the engine and have the
necessary repairs performed. Contact your
Isuzu Distributor.

Check for any fuel, engine coolant or engine oil
leaks. If any leaks are found shut down the
engine and have the necessary repairs
performed.

Check the fuel level during operation. If the fuel
level runs low, stop the engine and refuel.

ADJUST ENGINE SPEED

New engine break-in:

On the initial engine start-up, allow the engine to
idle for approximately 15 minutes while you check
for proper engine oil pressure, diesel fuel leaks,
engine oil leaks, coolant leaks, and for proper
operation of the indicators and/or gauges.

During the first hour of operation, vary the engine
speed and the load on the engine. Short periods
of maximum engine speed and load are
desirable. Avoid prolonged operation at minimum
or maximum engine speeds and loads for the next
four to five hours.

During the break-in period, carefully observe the
engine oil pressure and engine temperature.

During the break-in period, check the engine oil
and coolant levels frequently.

Use the engine speed control to adjust the engine
speed for the task that will be performed.
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ENGINE OPERATION

.

SHUTTING DOWN THE ENGINE 4. Turn the key to the OFF position (Figure 7, (1))

or (Figure 8, (1)) and remove it from the key

NOTICE switch.

For maximum engine life, Isuzu recommends that
when shutting the engine down, you allow the
engine to idle, without load, for five minutes. This
will allow the engine components that operate at
high temperatures, such as the turbocharger (if
equipped) and exhaust system, to cool slightly
before the engine itself is shut down.

Follow these steps to shut down the engine:

K0000025D

1. Disengage the PTO and/or set the transmission

to NEUTRAL (if equipped). Figure 8

2. Set the engine speed control to its lowest 5. If the engine will not be used for six months or
setting. longer, follow the additional instructions in

3. Run the engine at low idle speed for at least five Long-Term Storage on page 99.

minutes before you shut it down.

/7/ K0000009C

Figure 7
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PERIODIC
MAINTENANCE

This section of the Operation Manual describes the
procedures for proper care and maintenance of the
engine.
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PRECAUTIONS

The Importance of Periodic
Maintenance

Engine deterioration and wear occurs in proportion
to length of time the engine has been in service and
the conditions the engine is subject to during
operation. Periodic maintenance prevents
unexpected downtime, reduces the number of
accidents due to poor machine performance and
helps extend the life of the engine.

Performing Periodic Maintenance
A WARNING

Exhaust Hazard!

» Never operate the engine in an
enclosed area such as agarage,
tunnel, underground room,
manhole or ship’s hold without
proper ventilation.

Never block windows, vents, or other means
of ventilation if the engine is operating in an
enclosed area. All internal combustion
engines create carbon monoxide gas during
operation. Accumulation of this gas within an
enclosure could cause illness or even death.

* Make sure that all connections are tightened
to specifications after repair is made to the
exhaust system.

 Failure to comply could result in death or
serious injury.

Perform periodic maintenance procedures in an
open, level area free from traffic. If possible,
perform the procedures indoors to prevent
environmental conditions, such as rain, wind, or
snow, from damaging the machine.

62

The Importance of Daily Checks

Periodic Maintenance Schedules assume that the
daily checks are performed on a regular basis.
Make it a habit of performing daily checks before
the start of each shift. See Daily Checks on

page 49.

Keep a Log of Engine Hours and Daily
Checks

Keep a log of the number of hours the engine is run
each day and a log of the daily checks performed.
Also note the date, type of repair (e.g., replaced
alternator), and parts needed for any service
needed between the periodic maintenance
intervals. Periodic maintenance intervals are every
50, 250, 500, 1000, 1500, 2000 and 3000 engine
hours. Failure to perform periodic maintenance will
shorten the life of the engine.

Isuzu Replacement Parts

Isuzu recommends that you use "Isuzu genuine
parts" when replacement parts are needed.
Genuine replacement parts help ensure long
engine life.

Tools Required

Before you start any periodic maintenance
procedure make sure you have the tools you need
to perform all of the required tasks.

Ask Your Isuzu Distributor For Help

Our professional service technicians have the
expertise and skills to help you with any
maintenance or service related procedures you
need help with.

Required EPA/ARB Maintenance USA
Only

To maintain optimum engine performance and
compliance with the Environmental Protection
Agency (EPA) Regulations Non-Road Engines and
the California Air Resources Board (ARB,
California), it is essential that you follow the Periodic
Maintenance Schedule on page 64 and Periodic
Maintenance Procedures on page 66.
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PERIODIC MAINTENANCE

4]

EPA/ARB Installation Requirements
USA Only

The following are the installation requirements for
the EPA/ARB. Unless these requirements are met,

the exhaust gas emissions will not be within the
limits specified by the EPA and ARB.

Therefore, periodically perform the maintenance
and cleaning of air cleaner and muffler.

Maximum Exhaust Gas Restriction shall be:

e 3CH1, 3CJ1:1.71 PSI (11.8 kPa;
IDI (

— 1200 mm Aq) or less

ENGINE

« 3CE1: 2.22 PSI (15.3 kPa, 1560 mm
Aq) or less

Maximum air intake restriction shall be 0.90 PSI
(6.23 kPa; 635 mmAQ) or less. Clean or replace the
air cleaner element if the air intake restriction
exceeds the above mentioned value.

STANDARD TORQUE CHART

Note: EGR-equipped engines have a range of
allowable intake and exhaust restrictions; a
minimum and a maximum value.

Tightening Fasteners

Use the correct amount of torque when you tighten
fasteners on the machine. Applying excessive
torque may damage the fastener or component and
not enough torque may cause a leak or component
failure.

The tightening torque in the Standard Torque Chart
in the Periodic Maintenance Section of this manual
should be applied only to the bolts with a “7” head.
(JIS strength classification: 7T)

« Apply 60 % torque to bolts that are
not listed. @

* Apply 80 % torque when tightened to
aluminum alloy.

Thread Size x Pitch mm M6 x 1.0 M8 x1.25 | M1I0x15 | M12x1.75| M14x15 | M16x1.5
in-lb | 96.0£9.0 - - - - -
ft-lb - 19.0+2.0 | 36.0+4.0 | 65.0+x7.0 | 101.0£7.0 | 167.0x7.0

Tightening torque

N-m 108+1.0 | 255+29

49.0+49 | 88.3+9.8 |137.0+9.8 | 226.0+ 9.8

kgf/m 11+01 26+03

5005 9.0+1.0 140+15 | 23.0+£2.0

Note: Torque values shown in this manual are for clean, non-lubricated fasteners unless otherwise

specified.
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PERIODIC MAINTENANCE

PERIODIC MAINTENANCE SCHEDULE

Daily and periodic maintenance is important to keep the engine in good operating condition. The following
is a summary of maintenance items by periodic maintenance intervals. Periodic maintenance intervals vary
depending on engine application, loads, diesel fuel and engine oil used and are hard to establish
definitively. The following should be treated only as a general guideline.

Establish a periodic maintenance plan according to the engine application and make sure you perform the

required periodic maintenance at intervals indicated. Failure to follow these guidelines will impair the

engine’s safety and performance characteristics, shorten the engine’s life and may affect the warranty
coverage on your engine.

Consult your Isuzu Distributor for assistance when checking items marked with a @.

Periodic Maintenance Chart

O: Check <: Replace ®: Contact your Isuzu Distributor

Periodic maintenance interval
System Check item Daily Every | Every | Every | Every | Every | Every | Every
50 250 500 1000 | 1500 | 2000 | 3000
hours | hours | hours | hours | hours | hours | hours
Check and refill engine coolant O
Check and clean radiator fins @]
O O
Check and adjust cooling fan V-belt 1st z:g
) time
Cooling after
system & or
every
1year
Change coolant which-
ever
comes
first
Eélggder Check and adjust intake/exhaust valve clearance °
Electrical | Check indicators @)
equipment | check battery and recharge O
Check engine oil level O
Drain and fill engine oil S &
Engine oil Lat 2nd
S
Replace engine oil filter time and
after
64
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PERIODIC MAINTENANCE

O: Check <: Replace @: Contact your Isuzu Distributor

Periodic maintenance interval
System Check item Daily Every | Every | Every | Every | Every | Every | Every
50 250 500 1000 | 1500 | 2000 | 3000
hours | hours | hours | hours | hours | hours | hours
Engine . .
speed Check and adjust governor lever and engine speed o) 0O
control
control
Inspect, clean and test fuel injection nozzle, if °
necessary
Emission
control Inspect, clean and test EGR valve o
warranty
Inspect crankcase breather system [ ]
Check and refill fuel tank level @]
Drain fuel tank (@)
Drain water separator (@)
Fuel
Check water separator @]
Clean water separator @]
Replace fuel filter &
<o
Check and replace fuel hoses and engine coolant or
Hoses every
hoses
2
years.
L S Clean or replace air cleaner element O <o
exhaust
Complete Overall visual check daily @]
engine

Note: These procedures are considered normal maintenance and are performed at the owner’s expense.
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PERIODIC MAINTENANCE
PROCEDURES

After Initial 50 Hours of Operation

Perform the following maintenance after the initial .
50 hours of operation.

* Replace engine oil and engine oil filter

* Check and adjust cooling fan V-belt

B Replace engine oil and engine oil filter

Burn Hazard!

¢ If you must drain the engine oil
while it is still hot, stay clear of
the hot engine oil to avoid being
burned.

- Always wear eye protection.

 Failure to comply could result in death or
serious injury. .

Sudden Movement Hazard!

« Engaging the transmission or PTO at an
elevated engine speed could result in .
unexpected movement of the equipment.

« Failure to comply could result in death or
serious injury.

NOTICE

Only use the engine oil specified. Other engine
oils may affect warranty coverage, cause internal
engine components to seize and/or shorten
engine life.

Prevent dirt and debris from contaminating the
engine oil. Carefully clean the oil cap/dipstick and
the surrounding area before you remove the cap.

Never mix different types of engine oil. This may
adversely affect the lubricating properties of the
engine oil.

Never overfill. Overfilling may result in white
exhaust smoke, engine overspeed or internal
damage.

NOTICE

&S

» Always be environmentally
responsible.

Follow the guidelines of the EPA or other
governmental agencies for the proper disposal of
hazardous materials such as engine oil, diesel
fuel and engine coolant. Consult the local
authorities or reclamation facility.

Never dispose of hazardous materials
irresponsibly by dumping them into a sewer, on
the ground, or into ground water or waterways.

Failure to follow these procedures may seriously
harm the environment.
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PERIODIC MAINTENANCE

The engine oil on a new engine becomes
contaminated from the initial break-in of internal
parts. It is very important that the initial oil change
is performed as scheduled.

Note: The oil drain plug may be in another location

if an optional oil pan is used.

Drain the engine oil as follows:

1.
2.

Make sure the engine is level.

Start the engine and bring it up to operating
temperature.

Stop the engine.

Remove one of the oil filler caps (Figure 1, (1))
to vent the engine crankcase and allow the
engine oil to drain more easily.

Position a container under the engine to collect
waste oil.

,'_Q!

7N
ENGINE

K0000587D

Figure 1

045048- 00X01
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6. Remove the oil drain plug (Figure 2, (1)) from
the engine oil pan. Allow oil to drain.

7. After all oil has been drained from the engine,
reinstall the oil drain plug (Figure 2, (1)) and tighten
to 40 - 47 ft-Ib (53.9 - 63.7 N-m, 5.5 - 6.5 kgf/m).

8. Dispose of used oil properly.

B Replace the engine oil filter

To refuel the engine oil, refuel slowly after
removing the dipstick and both caps. If you
refuel rapidly, the oil intrusion to the intake
occurs through the PCV valve of the valve
cover. It will result in an oil hammer at engine
start, which may cause damage to the engine.

1. Turn the engine oil filter (Figure 2, (2)) counterclockwise
(Figure 2, (3)) using an oil filter wrench.

2. Clean the engine oil filter mounting face.

3. Lightly coat the gasket on the new oil filter with
engine oil. Install the new engine oil filter
manually by turning it clockwise (Figure 2, (4))
until it contacts the mounting surface. Tighten to
14 - 17 ft-Ib (19.6 - 23.5 N-m, 2.0 - 2.4 kgf/m) or
one additional turn using the oil filter wrench.

'D'\ Engine oil filter part No.
ENGINE

Engine model Part No.
5-8640-0632-0
3CH1, 3CJ1 (68x65L)

Engine oil filter part No.

Part No.

Engine model
Standard

5-8640-1515-0

Dust proof*
5-8640-1495-0

3CE1

(80x80L) (80x100L)

* Consult the operation manual for the driven machine for
applicability of the dust proof filter.

4. Add new engine oil to the engine through either
of the oil filler ports as specified in Adding
Engine Oil on page 44.

68

NOTICE

» Never overfill the engine with engine oil.

 Always keep the oil level between the upper
and lower lines on the oil cap/dipstick.

KO000651A

; 045049- 00X01

Figure 2

. Warm up the engine by running it for 5 minutes

and check for any engine oil leaks.

. After engine is warm, shut it off and let it sit for

10 minutes.
Recheck the engine oil level.

. Add engine oil to engine oil filler port

(Figure 3, (5)) as needed until the level is
between the upper (Figure 3, (2)) and lower
lines (Figure 3, (3)) shown on the dipstick
(Figure 3, (1)).
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PERIODIC MAINTENANCE

9. Reinstall the oil filler cap (Figure 3, (4)). If any
engine oil is spilled, wipe it away with a clean
cloth.

1D}

ENGINE

:-'-‘,!'!? i)

<&

K0000587AX

Figure 3

B Check and adjust cooling fan V-belt

The V-belt will slip if it does not have the proper
tension. This will prevent the alternator from

generating sufficient power. Also, the engine will
overheat due to the engine coolant pump pulley

slipping.

Check and adjust the V-belt tension (deflection) as

follows:

1. Press the V-belt down with your thumb with a
force of approximately 22 ft-Ib (98 N-m, 10
kgf/m) to check the deflection.

There are three positions to check for V-belt
tension (Figure 4, (A), (B) and (C)). You can
check the tension at whichever position is the
most accessible. The proper deflection of a used
V-belt at each position is:

Used V-belt tension

A B C
3/8-1/2in. 1/4 - 3/8in. 5/16 - 1/2in.
(10 - 14 mm) (7 - 10 mm) (9 - 13 mm)

Note: A “Used V-Belt” refers to a V-belt which
has been used on a running engine for
five minutes or more.
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KO000652A

Figure 4

70

e

If necessary, adjust the V-belt tension. Loosen
the adjusting bolt (Figure 5, (1)) and related
bolts and/or nuts, then move the alternator
(Figure 5, (2)) with a pry bar (Figure 5, (3)) to
tighten the V-belt to the desired tension. Then
tighten the adjusting bolts and/or nuts.

ID

Z
ENGINE

KO000064AX

Figure 5

. Tighten the V-belt to the proper tension. There

must be clearance (Figure 6, (1)) between the
V-belt and the bottom of the pulley groove. If
there is no clearance (Figure 6, (2)) between
the V-belt and the bottom of the pulley groove,
replace the V-belt.
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—

K0000584

Figure 6
4. Check the V-belt for cracks, oil or wear. If any of
these conditions exist, replace the V-belt.

5. Install the new V-belt. Refer to the table for
proper tension.

New V-belt tension
A B C
5/16 - 7/16 in. 3/16 - 5/16 in. 1/4 - 7/16 in.
(8 - 12 mm) (5-8mm) (7 - 11 mm)

6. After adjusting, run the engine for 5 minutes or
more. Check the tension again using the
specifications for a used V-belt.

Used V-belt tension

A B C
3/8 -1/2in. 1/4 - 3/8 in. 5/16 - 1/2 in.
(10 - 14 mm) (7 - 10 mm) (9 -13 mm)

Every 50 Hours of Operation

After you complete the initial 50 hour maintenance
procedures, perform the following procedures every
50 hours thereafter.

« Drain water separator

e Check battery

B Drain water separator

A DANGER

Fire and Explosion Hazard!
» Diesel fuel is flammable and
/1 ¢ explosive under certain
/] conditions.

* When you remove any fuel system component
to perform maintenance (such as changing
the fuel filter) place an approved container
under the opening to catch the fuel.

« Never use a shop rag to catch the fuel. Vapors
from the rag are flammable and explosive.
* Wipe up any spills immediately.

» Wear eye protection. The fuel system is under
pressure and fuel could spray out when you
remove any fuel system component.

Failure to comply will result in death or
serious injury.

If no water drips when the water
separator drain valve is opened, loosen
the air vent screw on the top of the water
separator by using a screwdriver to turn
it counterclockwise 2 - 3 turns.

This may occur if the water separator is
positioned higher than the fuel level in the fuel tank.
After draining the water separator, be sure to
tighten the air vent screw.
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» Always be environmentally
responsible.

Follow the guidelines of the EPA or other
governmental agencies for the proper disposal of
hazardous materials such as engine oil, diesel

fuel and engine coolant. Consult the local
authorities or reclamation facility.

Never dispose of hazardous materials
irresponsibly by dumping them into a sewer, on
the ground, or into ground water or waterways.

Failure to follow these procedures may seriously
harm the environment.

Drain the water separator whenever there are
contaminants, such as water, collected in the
bottom of the cup. Never wait until the scheduled
periodic maintenance if contaminants are
discovered.

The separator cup is made from semi-transparent
material. In the cup is a red-colored float ring. The
float ring will rise to the surface of the water to show
how much needs to be drained. Also, some optional
water separators are equipped with a sensor to
detect the amount of contaminants. This sensor
sends a signal to an indicator to alert the operator.

72

ID i :
Drain the water separator as follows:

KOO00590A

Figure 7

1. Position an approved container under the water

separator (Figure 7, (1)) to collect the
contaminants.

2. Close (Figure 7, (2)) the fuel valve

(Figure 7, (3)).

3. Turn the retaining ring (Figure 7, (4)) to the left

(Figure 7, (9)).

4. Carefully remove the cup (Figure 7, (1)).

Remove the retaining spring (Figure 7, (6)) and
float (Figure 7, (7)) from the cup. Pour the fuel
into an approved container and dispose of
waste properly. Hold the bottom of the cup with
a shop towel to prevent the fuel from dripping.
Wipe up any spills immediately.

5. Clean the inside of the cup.
6. Inspect the condition of the mesh filter

(Figure 7, (10)). Clean the mesh filter if
necessary.

7. Inspect the condition of the O-ring

(Figure 7, (11)). Replace the O-ring if
necessary.

8. Putthe float (Figure 7, (7)) and retaining spring

(Figure 7, (6)) inside the cup.
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PERIODIC MAINTENANCE

9. Reinstall the cup to the mounting flange
(Figure 7, (8)) and turn the retaining ring
(Figure 7, (4)) to the right (Figure 7, (5)).
hand-tighten only.

10. Open the fuel valve (Figure 7, (3)).

11. Be sure to prime the diesel fuel system when
you are done. See Priming the Fuel System on
page 42.

12. Check for fuel leaks.

Drain the water separator as follows:

4

045099- 01X01

Figure 8

1. Position an approved container under the water
separator (Figure 8, (1)) to collect water and
contaminants drained from the water separator.

2. Close (Figure 8, (2)) the fuel valve
(Figure 8, (3)).

3. Open the drain valve (Figure 8, (4)) at the
bottom of the water separator. Drain any water
collected inside. If no water comes out, loosen
the air vent screw (Figure 8, (5)) at the top of
the water separator by turning it
counterclockwise 2 - 3 turns.

4. If still no water comes out, open the fuel valve
(Figure 8, (3)).

5. After draining the water separator, hand-tighten
the drain valve.

1-2Nm

Tightening torque (0.1 - 0.2 kgf-m)

6. Be sure to tighten the air vent screw if it is loosened.
7. Open the fuel valve.

8. Be sure to prime the diesel fuel system. See
Priming the Fuel System on page 42.

9. Check for fuel leaks.

B Check battery and recharge

Explosion Hazard!

* Never short out the battery
terminals, including when
checking the remaining battery
charge. This will result in a
spark and may cause an
explosion or fire. Use a
hydrometer to check the
remaining battery charge.

* If the electrolyte is frozen, slowly warm the
battery before you recharge it.

* Failure to comply will result in death or
serious injury.

Burn Hazard!

- Batteries contain sulfuric acid.
Never allow battery fluid to
come in contact with clothing,
skin or eyes. Severe burns
could result. Always wear
safety goggles and protective
clothing when servicing the
battery. If battery fluid contacts
the eyes and/or skin,
immediately flush the affected
area with a large amount of
clean water and obtain prompt
medical treatment.

i

 Failure to comply could result in death or
serious injury.
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» Always be environmentally
responsible.

Follow the guidelines of the EPA or other
governmental agencies for the proper disposal of
hazardous materials such as engine oil, diesel

fuel and engine coolant. Consult the local
authorities or reclamation facility.

Never dispose of hazardous materials
irresponsibly by dumping them into a sewer, on
the ground, or into ground water or waterways.

Failure to follow these procedures may seriously
harm the environment.

031783- 00X

Figure 9

When the amount of fluid nears the lower limit
(Figure 9, (3)), fill with distilled water

(Figure 9, (2)) so it is at the upper limit

(Figure 9, (1)). If operation continues with
insufficient battery fluid, the battery life is
shortened, and the battery may overheat and
explode. During the summer, check the fluid level
more often than specified.
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If the engine cranking speed is so slow that the
engine does not start, recharge the battery.

Use a specialized battery charger to recharge the
battery with a voltage of 8 volts or less.

Charging the battery by booster even with a
voltage of 8 bolts or less will generate an
abnormally high voltage and destroy electrical
equipment.

Further, in the electronic control engine, when
unavoidably using a rapid charger to recharge, do
not insert and turn the starter key to ON position
while the battery is being charged.

Avoid using a charger equipped with a boost
function (cell start support) to start the engine.
The ECU may be damaged by applied excessive
voltage.

If the engine still will not start after charging, have
your Isuzu Distributor check the battery and the
engine’s starting system.

If operating the machine where the ambient
temperature could drop to -15 °C (5 °F) or less,
remove the battery from the machine at the end of
the day. Store the battery in a warm place until
the next use. This will help start the engine easily
at low ambient temperatures.
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PERIODIC MAINTENANCE

Every 250 Hours of Operation

Perform the following maintenance every 250 hours
of operation.

* Drain fuel tank

* Replace engine oil and engine oil filter
» Check and clean radiator fins

e Check and adjust cooling fan V-belt

» Check and adjust the governor lever and
engine speed control

» Clean air cleaner element

M Drain fuel tank

A DANGER

Fire and Explosion Hazard!
 Diesel fuel is flammable and
/1 y explosive under certain
/ conditions.

* When you remove any fuel system component
to perform maintenance (such as changing
the fuel filter) place an approved container
under the opening to catch the fuel.

* Never use a shop rag to catch the fuel. Vapors
from the rag are flammable and explosive.

* Wipe up any spills immediately.

Wear eye protection. The fuel system is under
pressure and fuel could spray out when you
remove any fuel system component.

Failure to comply will result in death or
serious injury.

« Always be environmentally
responsible.

Follow the guidelines of the EPA or other
governmental agencies for the proper disposal of
hazardous materials such as engine oil, diesel

fuel and engine coolant. Consult the local
authorities or reclamation facility.

Never dispose of hazardous materials
irresponsibly by dumping them into a sewer, on
the ground, or into ground water or waterways.

Failure to follow these procedures may seriously
harm the environment.

Note that a typical fuel tank is illustrated.

1. Position an approved container under the diesel
fuel tank (Figure 10, (1)) to collect the
contaminants.

KOO00065A

Figure 10

2. Remove the fuel cap (Figure 10, (3)).

3. Remove the drain plug (Figure 10, (2)) to drain
the contaminants (water, dirt, etc.) from the
bottom of the tank.

4. Drain the tank until clean diesel fuel with no

water or dirt flows out. Reinstall and tighten the

drain plug firmly.

Reinstall the fuel cap.

6. Check for leaks.

o
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B Replace engine oil and engine oil filter

NOTICE

» Only use the engine oil specified. Other engine
oils may affect warranty coverage, cause internal
engine components to seize and/or shorten
engine life.

Prevent dirt and debris from contaminating the
engine oil. Carefully clean the oil cap/dipstick and
the surrounding area before you remove the cap.

Never mix different types of engine oil. This may
adversely affect the lubricating properties of the
engine oil.

Never overfill. Overfilling may result in white
exhaust smoke, engine overspeed or internal
damage.

NOTICE
¢ Always be environmentally

responsible.
Follow the guidelines of the EPA or other
governmental agencies for the proper disposal of
hazardous materials such as engine oil, diesel
fuel and engine coolant. Consult the local
authorities or reclamation facility.

Never dispose of hazardous materials
irresponsibly by dumping them into a sewer, on
the ground, or into ground water or waterways.

Failure to follow these procedures may seriously
harm the environment.

Change the engine oil every 250 hours of operation
after the initial change at 50 hours. Replace the
engine oil filter at the same time.

See Replace engine oil and engine oil filter on
page 66.

76

B Check and clean radiator fins

Flying Object Hazard!

« Always wear eye protection
when servicing the engine and
when using compressed air or
high-pressure water. Dust,
flying debris, compressed air,
pressurized water or steam may
injure your eyes.

* Failure to comply may result in minor or
moderate injury.

Dirt and dust adhering to the radiator fins reduce
the cooling performance, causing overheating.
Make it a rule to check the radiator fins daily and
clean as needed.

Note that a typical radiator is shown in Figure 11
for illustrative purposes only.

« Blow off dirt and dust from fins and radiator with
28 PSI (0.19 MPa, 2 kgf/cm?2) or less of
compressed air (Figure 11, (1)). Be careful not to
damage the fins with the compressed air.

KO000085A

Figure 11

« If there is a large amount of contamination on the
fins, apply detergent, thoroughly clean and rinse
with tap water.
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PERIODIC MAINTENANCE

NOTICE

Never use high-pressure water or compressed air
at greater than 28 PSI (193 kPa; 19686 mmAQ) or a
wire brush to clean the radiator fins. Radiator fins
damage easily.

B Check and adjust cooling fan V-belt

Check and adjust the cooling fan V-belt every 250
hours of operation after the initial 50 hour V-belt
maintenance. See Check and adjust cooling fan
V-belt on page 69.

B Check and adjust the governor lever and
engine speed control (except electronically
controlled engines)

The governor lever and engine speed control
(throttle lever, accelerator pedal etc.), are
connected together by a cable or linkage. If the
cable becomes stretched, or the linkage wears or
loosens, the governor lever may not respond to a
change in the position of the engine speed control.

NOTICE

Never attempt to adjust the low or high idle speed
limit screw. This may impair the safety and
performance of the machine and shorten its life. If
the idle speed limit screws require adjustment, see
your Isuzu Distributor.

1. Check that the governor lever (Figure 12, (1))
makes firm contact with the high idle stop
(Figure 12, (2)) and the low idle speed limit
screw (Figure 12, (3)) when the engine speed
control is in the full speed or low idle speed
positions.

2. If the governor lever does not make proper
contact with the high idle stop or the low idle
speed limit screw, adjust the throttle cable or
linkage as necessary.

Note: Do not force the throttle cable or linkage
to move. This may damage the the
governor lever, the throttle cable or
linkage and cause irregular operation of
the engine speed control.

NOTICE

The engine speed control (throttle lever,
accelerator pedal etc.), should be equipped with
stops to prevent the application of excessive
pressure by the governor lever to either the high
idle stop or low idle speed limit screw.

See your Isuzu Distributor for the adjustment
procedures for your specific engine or machine.

l
K0000654B01

Figure 12
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M Clean air cleaner element

Flying Object Hazard!
« Always wear eye protection

when servicing the engine and
when using compressed air or

high-pressure water. Dust,

flying debris, compressed air,

pressurized water or steam may

injure your eyes.

 Failure to comply may result in minor or
moderate injury.

Note that a typical air cleaner is shown in Figure 13
and Figure 14 for illustrative purposes only.

KO000070A

Figure 13

KO000071A- 01X

Figure 14

The engine performance is adversely affected when
the air cleaner element is clogged with dust. Be
sure to clean the air filter element periodically.

78

1. Unlatch and remove the air cleaner cover
(Figure 13, (1)).

2. Remove the element (Figure 13, (2)) (outer
element if equipped with two elements).

3. Blow air (Figure 13, (3)) through the element
from the inside out using 42 - 71 PSI (0.29 -
0.49 MPa, 3.0 - 5.0 kgf/cm?2) compressed air to
remove the particulates. Use the lowest
possible air pressure to remove the dust without
damaging the element.

4. If the air cleaner is equipped with a double
element, only remove and replace the inner
element (Figure 14, (1)) if the engine lacks
power or the dust indicator actuates (if
equipped).

Note: The inner element should not be
removed when cleaning or replacing the
outer element. The inner element is used
to prevent dust from entering the engine
while servicing the outer element.

5. Replace the element with a new one if the
element is damaged, excessively dirty or oily.

6. Clean inside of the air cleaner cover.

7. Reinstall the element into the air cleaner case

(Figure 13, (4)).

Note: If there is ared line (Figure 14, (2)) in
the outer element, reinsert the element
until the overlap position of red line and
end face of the air cleaner case.

8. Reinstall the air cleaner cover making sure you
match the arrow (Figure 13, (5)) on the cover
with the arrow on the case (Figure 13, (6)).

9. Latch the air cleaner cover to the case.

NOTICE

« When the engine is operated in dusty conditions,
clean the air cleaner element more frequently.

« Never operate the engine with the air cleaner
element(s) removed. This may allow foreign
material to enter the engine and damage it.
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PERIODIC MAINTENANCE

Every 500 Hours of Operation

Perform the following maintenance every 500 hours
of operation.

* Replace air cleaner element
* Replace fuel filter (element)

« Clean water separator

B Replace air cleaner element

NOTICE

The maximum air intake restriction, in terms of
differential pressure measurement, must not
exceed 0.90 PSI (6.23 kPa; 635 mmAq). Clean or
replace the air cleaner element if the air intake
restriction exceeds the above mentioned value.

Replace the air cleaner element (Figure 13, (2))
every 500 hours even if it is not damaged or dirty.

When replacing the element, clean the inside of the
air cleaner case (Figure 13, (4)).

If the air cleaner is equipped with a double element,
only remove and replace the inner element
(Figure 14, (1)) if the engine lacks power or the
dust indicator actuates (if equipped). This is in
addition to replacing the outer element.

ﬁ%

B Replace fuel filter (element)

Fire and Explosion Hazard!
e Diesel fuel is flammable and
/1 Y explosive under certain
/] conditions.

* When you remove any fuel system component
to perform maintenance (such as changing
the fuel filter) place an approved container
under the opening to catch the fuel.

« Never use a shop rag to catch the fuel. Vapors
from the rag are flammable and explosive.

Wipe up any spills immediately.

Wear eye protection. The fuel system is under
pressure and fuel could spray out when you
remove any fuel system component.

Failure to comply will result in death or
serious injury.

NOTICE

For maximum engine life, Isuzu recommends that
when shutting the engine down, you allow the
engine to idle, without load, for five minutes. This
will allow the engine components that operate at
high temperatures, such as the turbocharger (if
equipped) and exhaust system, to cool slightly
before the engine itself is shut down.

NOTICE
» Always be environmentally

responsible.
Follow the guidelines of the EPA or other
governmental agencies for the proper disposal of
hazardous materials such as engine oil, diesel
fuel and engine coolant. Consult the local
authorities or reclamation facility.

Never dispose of hazardous materials
irresponsibly by dumping them into a sewer, on
the ground, or into ground water or waterways.

Failure to follow these procedures may seriously
harm the environment.
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PERIODIC MAINTENANCE

1D}

Replace the fuel filter element at
specified intervals to prevent

sl contaminants from adversely affecting

10.
11.

12.

80

the diesel fuel flow.

Stop the engine and allow it to cool.
Close the fuel valve of the water separator.

Turn the retaining ring (Figure 15, (1)) to the left
(Figure 15, (5)).

KO000589A

Figure 15

Carefully remove the cup (Figure 15, (3)). Pour
the fuel into an approved container and dispose
of waste properly. Hold the bottom of the cup
with a shop towel to prevent the fuel from
dripping. Wipe up any spills immediately.
Remove the fuel filter element (Figure 15, (4))
by pulling it down.

Replace the fuel filter element with a new one.

Applicable fuel filter element part No.

Part No.

Engine model

Standard Dust proof*

3CH1, 3CJ1 5-8640-0778-0 | 5-8640-1510-0

Replace the fuel filter at specified
intervals to prevent contaminants from
adversely affecting the diesel fuel flow.

1. Stop the engine and allow it to cool.
2. Close the fuel valve of the water separator.
3. Remove the fuel filter using a filter wrench to

turn it to the left (Figure 16, (1)). When
removing the fuel filter, carefully hold it to
prevent the fuel from spilling. Wipe up all spilled
fuel.

K0000072A

Figure 16

Clean the filter mounting surface and apply a
small amount of diesel fuel to the gasket of the
new fuel filter.

Install the new fuel filter. Hand-tighten it to the
right (Figure 16, (2)) until it comes in contact
with the mounting surface. Use a filter wrench
and tighten to 14 - 17 ft-Ib (19.6 - 23.5 N-m, 2.0
- 2.4 kgf/m) or one additional turn using the filter
wrench.

* This is a fuel filter for DI, and should be installed with a
different filter bracket. Consult the operation manual for the
driven machine for applicability of the dust proof filter.

Wash the inside of the cup.

Check the condition of the O-ring
(Figure 15, (6)). Replace if necessary.

Install the cup to the mounting flange and turn
the retaining ring (Figure 15, (1)) to the right
(Figure 15, (2)). Hand-tighten only.

Open the fuel valve of the water separator.

Prime the fuel system. See Priming the Fuel
System on page 42.

Check for fuel leaks.

Applicable fuel filter part No.

Part No.

Engine model

Standard Dust proof*

3CE1 5-8640-1510-0 | 5-8640-1496-0

* Consult the operation manual for the driven machine for
applicability of the dust proof filter.
Open the fuel valve of the water separator.

Prime the fuel system. See Priming the Fuel
System on page 42.

8. Check for fuel leaks.
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PERIODIC MAINTENANCE

4]

W Clean water separator

ID! Periodically clean the water separator
IADANGER TN  [rp] clement and inside cup.

NOTICE

&S

Fire and Explosion Hazard!
e Diesel fuel is flammable and
// y explosive under certain
/ conditions.

Never use diesel fuel as a cleaning agent.

When you remove any fuel system component
to perform maintenance (such as changing
the fuel filter) place an approved container
under the opening to catch the fuel.

Never use a shop rag to catch the fuel. Vapors
from the rag are flammable and explosive.

Wipe up any spills immediately.

Wear eye protection. The fuel system is under
pressure and fuel could spray out when you
remove any fuel system component.

Failure to comply will result in death or
serious injury.

« Always be environmentally
responsible.

Follow the guidelines of the EPA or other
governmental agencies for the proper disposal of
hazardous materials such as engine oil, diesel
fuel and engine coolant. Consult the local
authorities or reclamation facility.

Never dispose of hazardous materials
irresponsibly by dumping them into a sewer, on
the ground, or into ground water or waterways.

Failure to follow these procedures may seriously
harm the environment.

1. Position an approved container under the cup

(Figure 17, (1)) of the water separator to collect
the contaminants.

KO000590A

Figure 17

Close (Figure 17, (2)) the fuel valve

(Figure 17, (3)).

Turn the retaining ring (Figure 17, (4)) to the left
(Figure 17, (9)).

Carefully remove the cup (Figure 17, (1)).
Remove the retaining spring (Figure 17, (6))
and float (Figure 17, (7)) from the cup. Pour the
fuel into an approved container and dispose of
waste properly. Hold the bottom of the cup with
a shop towel to prevent the fuel from dripping.
Wipe up any spills immediately.

Remove the element by pulling it down

(Figure 17, (10)).

Wash the inside of the element and cup with
new fuel. If the element is damaged or broken,
replace with a new one.

Applicable mesh filter part No.

Engine model Part No.

3CH1, 3CJ1 5-8640-0832-0

Attach the element to the main body.

Inspect condition of the O-ring
(Figure 17, (11)). Replace if necessary.

81

ni

.

A4
»




J é TNV_OperationManual_T4(under 19kW).book Page 82 Wednesday, June 17, 2015 11:23 AM

PERIODIC MAINTENANCE

9.

10.

11.
12.

13.

6.

82

Put the float (Figure 17, (7)) and retaining
spring (Figure 17, (6)) inside the cup.
Install the cup to the mounting flange
(Figure 17, (8)) and turn the retaining ring
(Figure 17, (4)) to the right (Figure 17, (5)).
Hand-tighten only.

Open the fuel valve (Figure 17, (3)).

Prime the fuel system. See Priming the Fuel
System on page 42.

Check for fuel leaks.

Periodically clean the water separator
element and inside the cup.

Position an approved container under the cup
(Figure 18, (1)) of the water separator to collect
the contaminants.

Close (Figure 18, (2)) the fuel valve
(Figure 18, (3)).

Loosen the drain valve (Figure 18, (4)) and
drain the contaminants. See Drain water
separator on page 71.

Turn the cup (Figure 18, (1)) to the left
(Figure 18, (10)) and remove the cup
(Figure 18, (1)). If equipped, disconnect the
sensor wire from the cup before removing the
cup.

Carefully hold the cup to prevent fuel from
spilling. If you spill any fuel, clean up the spill
completely.

4 045100- 00X00

Figure 18

Remove the float ring (Figure 18, (8)) from the
cup. Pour the contaminants into the container
and dispose of it properly.

10.

11.

12.

13.
14.

15.

Clean the element (Figure 18, (9)) and inside
cup. Replace the element if it is damaged.

Applicable element part No.

Engine model Part No.

3CE1 5-8640-2106-0

Install the element into the top of body.
Position the float ring in the cup.

Check the condition of the O-ring. Replace if
necessary.

Install the cup to the body by tightening the cup
to the right (Figure 18, (6)) to 18 - 22 N-m (1.8 -
2.2 kfg-m).

Close the drain valve. Reconnect the sensor
wire if equipped.

Open the fuel valve (Figure 18, (3)).

Prime the fuel system. See Priming the Fuel
System on page 42

Check for leaks.
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PERIODIC MAINTENANCE

Every 1000 Hours of Operation

Perform the following maintenance every 1000
hours of operation.

¢ Change coolant

¢ Check and adjust intake/exhaust valve
clearance

Scald Hazard!

¢ Never remove theradiator cap if
the engine is hot. Steam and
hot engine coolant will spurt
out and seriously burn you.
Allow the engine to cool down
before you attempt to remove
the radiator cap.

« Tighten the radiator cap securely after you
check the radiator. Steam can spurt out during
engine operation if the cap is loose.

¢ Always check the level of the engine coolant
by observing the reserve tank.

e Failure to comply will result in death or
serious injury.

Burn Hazard!
¢ Wait until the engine cools
before you drain the engine
coolant. Hot engine coolant
A may splash and burn you.

gl

¢ Failure to comply could result in death or
serious injury.

Coolant Hazard!

¢ Wear eye protection
and rubber gloves
when you handle
long life or extended
life engine coolant. If
contact with the eyes
or skin should occur,
flush eyes and wash
immediately with
clean water.

* Failure to comply may result in minor or
moderate injury.

NOTICE
« Always be environmentally

responsible.

« Follow the guidelines of the EPA or other
governmental agencies for the proper disposal of
hazardous materials such as engine oil, diesel
fuel and engine coolant. Consult the local
authorities or reclamation facility.

Never dispose of hazardous materials
irresponsibly by dumping them into a sewer, on
the ground, or into ground water or waterways.

Failure to follow these procedures may seriously
harm the environment.

B Change coolant

Engine coolant contaminated with rust or water
scale reduces the cooling effect. Even when
extended life engine coolant is properly mixed, the
engine coolant gets contaminated as its ingredients
deteriorate. Drain, flush and refill the cooling
system with new coolant every 1000 hours or once
a year, whichever comes first.

83
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1. Allow engine and coolant to cool.
2. Remove the radiator cap (Figure 19, (1)).

3. Remove the drain plug or open the drain valve
(Figure 19, (2)) at the bottom of the radiator
and drain the engine coolant.

KO000074A

Figure 19

4. Drain the coolant from the engine block.

* On models not equipped with an oil cooler,
remove the coolant drain plug (Figure 20, (1))
from the engine block.

K0000027B

Figure 20

84

5. After draining the engine coolant, flush the
radiator and engine block to remove any rust,
scale and contaminants. Then reinstall and
tighten the drain plug or close the drain valve in
the radiator. Reinstall and tighten the engine
block drain plug.

6. Fill radiator and engine with engine coolant.
See Filling Radiator with Engine Coolant on
page 47.

B Check and adjust intake/exhaust valve
clearance

Improper intake/exhaust valve clearance will cause
the engine to run naisily, resulting in poor engine
performance and engine damage. Proper
adjustment is necessary to maintain the correct
timing for opening and closing the valves. See your
Isuzu Distributor to inspect and adjust the
intake/exhaust valve clearance.
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PERIODIC MAINTENANCE

Every 1500 Hours of Operation

Perform the following maintenance every 1500
hours of operation.

* Inspect, clean and test fuel injection nozzle, if
necessary

* Inspect crankcase breather system

B Inspect, clean and test fuel injection nozzle

A WARNING

High-Pressure Hazard!

* Avoid skin contact with the
high-pressure diesel fuel spray
caused by a fuel system leak
such as a broken fuel injection
line. High-pressure fuel can
penetrate your skin and result
in serious injury. If you are
exposed to high-pressure fuel
spray, obtain prompt medical
treatment.

* Never check for a fuel leak with your hands.
Always use a piece of wood or cardboard.
Have your Isuzu Distributor repair the
damage.

* Failure to comply could result in death or
serious injury.

Proper operation of the fuel injectors is required to
obtain the optimum injection pattern for full engine
performance. The EPA/ARB requires that you have
the injectors inspected, cleaned and tested every
1500 hours. See your Isuzu Distributor for this
service.

This procedure is considered normal maintenance
and is performed at the owner’s expense. This
procedures is not covered by the Isuzu Mortors
Limited Warranty.

B Inspect crankcase breather system

Proper operation of the crankcase breather system
is required to maintain the emission requirements
of the engine. The EPA/ARB requires that you have
the crankcase breather system inspected every
1500 hours. See your Isuzu Distributor for this
service.
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Every 2000 Hours of Operation

Perform the following maintenance every 2000
hours of operation.

* Check and replace fuel hoses and engine
coolant hoses

B Check and replace fuel hoses and engine
coolant hoses

Scald Hazard!

¢ Never remove the radiator cap if
the engine is hot. Steam and
hot engine coolant will spurt
out and seriously burn you.
Allow the engine to cool down
before you attempt to remove
the radiator cap.

» Tighten the radiator cap securely after you
check the radiator. Steam can spurt out during
engine operation if the cap is loose.

« Always check the level of the engine coolant
by observing the reserve tank.

* Failure to comply will result in death or
serious injury.

Burn Hazard!

 If you must drain the engine oil
while it is still hot, stay clear of
the hot engine oil to avoid being
burned.

« Always wear eye protection.

 Failure to comply could result in death or
serious injury.

86

Coolant Hazard!

¢ Wear eye protection
and rubber gloves
when you handle
long life or extended
life engine coolant. If
contact with the eyes
or skin should occur,
flush eyes and wash
immediately with
clean water.

* Failure to comply may result in minor or
moderate injury.

NOTICE
« Always be environmentally

responsible.
Follow the guidelines of the EPA or other
governmental agencies for the proper disposal of
hazardous materials such as engine oil, diesel
fuel and engine coolant. Consult the local
authorities or reclamation facility.

Never dispose of hazardous materials
irresponsibly by dumping them into a sewer, on
the ground, or into ground water or waterways.

* Failure to follow these procedures may seriously
harm the environment.

B Check and replace fuel hoses and engine
coolant hoses

Regularly check the fuel system and engine coolant
system hoses. If they are cracked or degraded,
replace them. Replace the hoses at least every two
years. See your Isuzu Distributor to replace fuel
hoses and engine coolant system hoses.

B
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PERIODIC MAINTENANCE

Every 3000 Hours of Operation

Perform the following maintenance every 3000
hours of operation.

* Inspect, clean and test EGR valve
3CE1

B Inspect, clean and test EGR valve

3CE1

The EGR valve is a key component for cleaning
exhaust gas.

To prevent the valve from deteriorating in exhaust
gas recirculation performance due to carbon
accumulation, inspect, clean and test the valve at
least every 3000 hours.

Consult your Isuzu Distributor for this service.

045050- 00X00

Figure 21
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TROUBLESHOOTING

If a problem occurs, stop the engine immediately.
Refer to the SYMPTOM column in the
Troubleshooting Chart to identify the problem.

If any indicator fails to illuminate when the key
switch is in the ON position, see your Isuzu
Distributor for service before operating the engine.

If any indicator illuminates during engine operation,
stop the engine immediately. Determine the cause
and repair the problem before you continue to
operate the engine.
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TROUBLESHOOTING

TROUBLESHOOTING CHART

Symptom ‘ Probable cause ‘ Action

Refer to

Indicator turns ON - engine running

Low level of engine oil Check and adjust oil level | Checking Engine Oil on

Engine oil pressure Too high an oil level as necessary page 44

indicator : :
Clogged engine oil filter Replace engine oil filter Sﬁ;ﬁ;iﬁ;ﬁ;eo?lnngi 66
Low engine coolant level Add engine coolant Elgg:gniiﬂigégﬁg Engine
Dirty radiator fins Clean the radiator fins fi?:gl:l ?)ggglsgn radiator

) o Engine coolant leaking See Isuzu Distributor -

Engine coolant indicator Check and adi ;

V-belt loose or damaged Adjust V-belt or replace eck and adjust cooling

fan V-belt on page 69

Contaminated engine
coolant See Isuzu Distributor
Faulty engine coolant pump

Check and adjust cooling

V-belt loose or damaged Adjust V-belt or replace fan V-belt on page 69
Battery Indicator Battery failure Check battery condition Check battery and recharge
on page 73
Faulty alternator See Isuzu Distributor -

Indicator does not turn ON - key switch is turned to ON (OFF — ON) - engine not running

Faulty electrical wiring or

faulty indicator See Isuzu Distributor

Indicator stays ON - key switch is turned from start to ON (START — ON) - engine

not running

Battery indicator stays ON | Faulty alternator

Faulty engine oil pressure | See Isuzu Distributor
switch

Engine oil pressure Check and adjust oil level

No or low level of engine oil

Checking Engine Qil on

indicator stays ON as necessary page 44
. I . _— Replace engine oil and
Clogged engine oil filter Replace engine oil filter engine oil filter on page 66
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Symptom

Probable cause

Action

Refer to

Engine does not Start

Starter motor operates but
engine does not start

No diesel fuel

Refuel and prime fuel
system

Filling the Fuel Tank on
page 41

Air in fuel system

Prime fuel system

Priming the Fuel System on
page 42

Improper diesel fuel

Replace with
recommended diesel fuel

Diesel Fuel Specifications
on page 36

Clogged fuel filter

Replace fuel filter

Replace fuel filter (element)
on page 79

Poor fuel injection

Compressed air leakage
from intake/exhaust valves

Faulty engine stop solenoid

See Isuzu Distributor

Starter motor does not
operate or rotates too

slowly (engine can be

turned manually)

Battery needs charging

Check electrolyte, recharge

Check battery and recharge
on page 73

Faulty cable connection at
battery terminals

Clean terminals, retighten

Faulty starter switch

Faulty starter motor

Engine cannot be manually
turned

Inner parts seized or
damaged

See Isuzu Distributor

White or black exhaust sm

oke

Black exhaust smoke

Engine overloaded

Reduce load

Clogged air cleaner
element

Clean element or replace

Clean air cleaner element
on page 78

Improper diesel fuel

Replace with
recommended diesel fuel

Diesel Fuel Specifications
on page 36

Faulty spraying of fuel
injection

Excessive intake/exhaust
valve clearance

Faulty EGR valve

See Isuzu Distributor

White exhaust smoke

Improper diesel fuel

Replace with
recommended diesel fuel

Diesel Fuel Specifications
on page 36

Faulty spray pattern of fuel
injection

Fuel injection timing delay

Engine burning oil

See Isuzu Distributor
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TROUBLESHOOTING OF
ELECTRONIC CONTROL
SYSTEM

3CE1

« Never use the E-ECU for other purposes than
intended or in other ways than specified by
Isuzu. Doing so could result in the violation of
emission control regulations and will void the
product warranty.

Replacing the fuel injection pump involves
rewriting the fuel injection data in the E-ECU.
Be sure to contact your Isuzu Distributor
before replacing the fuel injection pump.
Failure to rewrite the fuel injection data before
replacing the fuel injection pump will void the
engine warranty.

Replacing the E-ECU involves migrating the
fuel injection data to the existing E-ECU to the
new unit.

Be sure to contact your Isuzu Distributor
before replacing the E-ECU.

Failure to migrate the fuel injection data
before replacing the E-ECU will void the
engine warranty.

e Improper use or misuse of the E-ECU may
result in death or serious injury due to an
abrupt and unexpected increase in engine
speed.

92

Fault Detection Capability

The E-ECU has a fault detection capability. See List
of Possible Faults of Electronically Controlled
Engines on page 95.

A fault indicator (Optional) is located on the
operator’s console as shown in Figure 1.

This indicator comes on at power up of the E-ECU
and goes out after 2 sec.

Once a fault is detected, then the indicator flashes
in certain patterns, providing fault information to the
operator.

NOTICE

Shut down the engine if the fault indicator comes
on. Continuing running the engine with the fault
indicator being on may result in a serious
malfunction of or damage to the engine, and will
void the engine warranty.

1 — Fault indicator

Figure 1

Figure 1 Typical Operator’'s Console
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Figure 2 exemplifies flashing patterns that represent an accelerator fault (5 flashes) or EGR valve fault (1 to

3 flashes) occurring at power up. If multiple faults occur simultaneously, the indicator indicates all the faults
in order of smaller to larger number of flashes.

Accelerator sensor fault
Five 0.5 sec. flashes

Power up Ie A N
2s 3s 0.5s 0.5s 3s
+—rt———— PO —>
On -
Flashing repeated
Off
EGR valve fault
One 1.5 sec. flash Three 0.5 sec. flashes
Power up
2s 3s 1.5s 0.5s 3s
+— PP ¢—— P OO +—>
On =
Flashing repeated
Off
Figure 2

NOTICE

If the fault indicator comes on, check and note the flashing pattern, shut down the engine without delay and
contact your Isuzu Distributor.
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TROUBLESHOOTING
INFORMATION

If your engine does not operate properly, refer to the
troubleshooting chart or consult your Isuzu
Distributor.

Supply the Isuzu Distributor with the following
information:

« Model name and serial number of your engine

« The driven machine type (tractor, generator, skid
steer loader), manufacturer’s name, model and
serial number

How long the engine has been in service (the

number of engine hours or the number of
calendar months)

Operating conditions when problem occurs:

Engine RPM

Color of exhaust smoke
Type of diesel fuel

Type of engine oil

Flashing patterns of indicators (When an
electronically controlled engine and the fault
indicator are used)

Any abnormal noises or vibration

Operating environment such as high altitude or
extreme ambient temperatures, etc.

« Engine maintenance history and previous
problems

« Other factors that contribute to the problem

94
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LIST OF POSSIBLE FAULTS OF ELECTRONICALLY CONTROLLED
ENGINES

3CE1

Availability No. of
No. Fault (a.larm) Fault/alarm condition Engine status Reset condition Of. flashesiflashing
location detection | pattern of fault
features indicator
Coolant . .
Sensor voltage is over 4.8 V or | Continues to run at a coolant |Voltage returns to
1 |[temperature o Standard 4
under 0.2 V temperature of 30 °C normal
sensor
Accelerator Sensor voltage is over 4.8 V or |Continues to run at 1500 Voltage returns to
2 . Default 5
sensor under 0.2 V min-1 (rpm) normal
Engine start switch (E8) is on, |Is shut down. (When optional
but engine speed is zero auxiliary speed sensor is
equipped: Auxiliary speed
senor works in place of faulty o
) ) . Key switch is
3 |Speed sensor Engine speed momentarily spegd sensor and engine turned to OFF Standard 6
decreased to lower than continues to run atup to
specified lower limit 1800 min-1 (rpm). If auxiliary
sensor also fails, engine is
shut down.
Continues to run without
» Rack position relative to rack | rack position sensing at up to o
4 Rack position actuator is without specified 150 % of low idling speed or Key switch is Standard 7
sensor L L turned to OFF
limits. 80 % of high idling speed,
whichever is lower
Rack actuator output is without
specified limits
Engine accelerates even Kev switch is
5 |Rack actuator |[though rack actuator outputis |Is shut down y Standard 8
S turned to OFF
minimized
Engine stalls while rack position
sensor fails
LOW status was detected even )
though port was off Continuesto run atupto 92 % Key switch is
6 |EGR valve of rated power output and up Default 1-3
HIGH status was detected even |16 1800 min-1 (rpm) turned to OFF
though port was on
LOW status was detected even
7 CSD solenoid | though port was on Continues to run while CSD  |Key switch is Standard 14
valve HIGH status was detected even |feature is canceled turned to OFF
though port was off
LOW status was detected even
g |Starting aid though port was off Continues to run while Key switch is Optional 15
relay HIGH status was detected even |Starting aid relay is off turned to OFF P
though port was on
95
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Availability No. of
No. Fault (a'larm) Fault/alarm condition Engine status Reset condition Of. flashesflashing
location detection | pattern of fault
features indicator
Relay returns to
normal. This fault
. Power cannot be turned off . . . .
9 [Main relay - . Continues to run normally will persist even if | Default 1-6
even though main relay is off o
key switch is
turned to OFF.
LOW status was detected even
though port was off itch i
10 Rack actuator Is shut down Key switch is Standard 1.7
relay HIGH status was detected even turned to OFF
though port was on
. . o Continues to run normally. oo
11 Olllpressure Ol pressure s_wﬂs:h is notturned (Other option can be Key switch is Optional 2.1
switch on while engine is stopped turned to OFF
selected).
An ECU supply voltage of under
10.0 V was detected
12 Power supply Continues to run normally Voltage returs to Standard 2-3
voltage An ECU supply voltage of over normal
16.0 V was detected
Temperature
ECU ECU temperature is over Continues to run normally. returns to normal;
13 [temperature o p (Other option can be under 100 °C Optional 2-5
105 °C .
(alarm) selected). (other optional
setting is allowed)
. o Continues to run normally.
14 |Oil pressure oil prgssure SWIt.Ch s nqtturned (Other option can be Pressure returns Optional 3-1
off while engine is running to normal
selected).
Battery changing switch is not o
15 Battery charge turned off while engine is Continues to run normally Key switch is Optional 3-2
(alarm) : turned to OFF
running
Battery Battery changlng sm_ntch_ is not . Key switch is .
16 . . turned off while engine is Continues to run normally Optional 2-2
charging switch : turned to OFF
running
Temperature
Coolant Coolant temperature is over Continues to run normally. returns to normal;
17 |temperature o P (Other option can be under 105 °C Standard 3-6
110°C i
(alarm) selected). (other optional
setting is allowed)
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Availability No. of
No. Fault (a.larm) Fault/alarm condition Engine status Reset condition Of. flashesiflashing
location detection | pattern of fault
features indicator

18 |ECU-ROM Flash ROM checksum error Is shut down

occurred

Reading/writing error occurred .
19 |ECU-EEPROM Continues to run normally

Checksum error occurred Key switch is

- - turned to OFF
21 |ECU-sub cpy | Sommunication with sub Continues to run normally Standard 4-1
microcomputer failed

ECU-mapping

22 format

Mapping format is invalid Is shut down

ECU-temperatu | Sensor voltage is over 4.6 V or
re sensor under 1.0 V

Temperature

23
returns to normal

Continues to run normally
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LONG-TERM
STORAGE

This section of the Operation Manual describes the
procedures necessary to place the engine into
long-term storage (six months or longer) and how to
place it back into operation.

99
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BEFORE YOU PLACE THE ENGINE IN LONG-TERM STORAGE

Explosion Hazard!

* Never short out the battery
terminals, including when
checking the remaining battery
charge. This will resultin a
spark and may cause an
explosion or fire. Use a
hydrometer to check the
remaining battery charge.

If the electrolyte is frozen, slowly warm the
battery before you recharge it.

Failure to comply will result in death or
serious injury.

« Batteries contain sulfuric acid.
‘% Never allow battery fluid to

.0 come in contact with clothing,
é skin or eyes. Severe burns

could result. Always wear
safety goggles and protective
clothing when servicing the
battery. If battery fluid contacts
the eyes and/or skin,
immediately flush the affected
area with a large amount of
clean water and obtain prompt
medical treatment.

Failure to comply could result in death or
serious injury.

Flying Object Hazard!

¢ Always wear eye protection
when servicing the engine and
when using compressed air or
high-pressure water. Dust,
flying debris, compressed air,

pressurized water or steam may

injure your eyes.

Failure to comply may result in minor or
moderate injury.

100

NOTICE

Protect the air cleaner, turbocharger (if equipped)
and electric components from damage when you
use steam or high-pressure water to clean the
engine.

Perform the next Preventive Maintenance
procedure. For example, if there are 10 hours
remaining before the 250 hour maintenance, you
should do the maintenance before you place the
engine in storage.

See Periodic Maintenance Schedule on page 64.

1. Flush the radiator and refill with Long Life
Engine Coolant. See Engine Coolant
Specifications on page 47 for engine coolant
specifications and See Filling Radiator with
Engine Coolant on page 47 for the procedure
for draining and refilling the cooling system.

2. Clean the exterior of the engine so it is free of
grease and oil.

3. Drain the fuel tank or make sure it is completely
full. See Filling the Fuel Tank on page 41.

4. Lubricate exposed parts of the engine speed
control system.

5. Protect the air cleaner, muffler and electrical
components (alternator, starter motor, switches,
EGR valve, controller) from water and dust.

6. Disconnect the negative (-) battery cable to
prevent the battery from discharging.

7. Check the battery fluid and add distilled water
as required. See Check battery and recharge
on page 73.

8. Charge the battery once a month during
storage.

9. Rotate the engine without starting, every four to
six months.
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LONG-TERM STORAGE

RETURNING THE ENGINE TO
SERVICE

1.
2.

.

Perform the Daily Checks on page 49.

The engine should be pre-oiled before startup.
Crank the engine, leaving the fuel system shut
off so the engine will not start, for 15 seconds.
Then pause for 30 seconds. Repeat the
procedure until you have cranked the engine for
a total of one minute. This will circulate the oil in
the engine’s lubrication system.

Prime the fuel system. See Priming the Fuel
System on page 42.

Start the engine. Allow the engine to idle for
approximately 15 minutes while you check for:

* Proper oil pressure
* Fuel, engine oil, or coolant leaks

 Proper operation of the indicators and/or
gauges.

Avoid prolonged operation at minimum or

maximum engine speeds and loads for the

remainder of the first hour of operation.
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ENGINE GENERAL SPECIFICATIONS

Type

Vertical in-line, water cooled, 4-cycle diesel engine

Combustion system

Direct injection models Direct injection

Indirect injection models Swirl chamber (ball-type)

Starting system

Electric starting

Cooling system

Radiator

Lubricating system

Forced lubrication with trochoid pump

PTO position

Flywheel end

Direction of rotation

Counterclockwise viewed from flywheel end

Note:

« The information described in Principal Engine Specifications is for a “standard” engine. To obtain the
information for the engine installed in your driven machine, please refer to the manual provided by the
driven machine manufacturer.

» Engine rating conditions are as follows (SAE J1349, ISO 3046/1):

» Atmospheric condition: Room temperature 25 °C (77 °F), atmospheric pressure 29.53 in. Hg (100 kPa,

750 mm Hg), relative humidity 30 %
* Fuel temperature at fuel injector pump Inlet: 40 °C (104 °F)

Fuel feeding pressure: 20 + 10 kPa (net) after engine break-in has been performed with the cooling fan,

air cleaner and muffler installed to the engine.

1PS=0.7355kw

B Engine family

With cooling fan, air cleaner, muffler: Isuzu standard
After the engine break-in period. Output allowable deviation: + 3 %

1 hp SAE (Society of Automotive Engineers) = 0.7457 kW

The following is an explanation of the Engine Family field designation:

3 C

H

1

Identified Designation

Cylinder bore (mm)

Engine series

Number of cylinders

104
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SPECIFICATIONS

PRINCIPAL ENGINE SPECIFICATIONS

B 3CH1-NGZGO01, 3CH1-SDZP01

Engine model

3CH1-NGzG01 3CH1-SDZzPO01

idle speed

Type Vertical in-line 4-cycle diesel engine

Combustion system Ball-type swirl chamber (IDI)

Aspiration Naturally aspiration

No. of cylinders 3

Bore x stroke mm 280 x 84

Displacement L 1.266

Engine rotation speed min-1 1800 3000

. kW 9.7

Continuous rated output -
PS 13.2

Rated output (Gross) kW 107 17.8
PS 14.6 24.2

High idling min-1 1925 3235

Engine weight (dry) kg 130 99/117

Compression ratio 23.1

PTO position Flywheel end

Direction of rotation Counterclockwise viewed from flywheel end

Speed governor Mechanical, centrifugal type (all speed governor)

Cooling system Liquid-cooled with radiator

Lubricating system Forced lubrication with trochoid pump

Normal oil pressure at rated

engine speped MPa 0.34

Normal oil pressure at low MPa 0.06

Starting system

Electric starting (starter motor: DC12 V - 1.1 kW)

Charging system

Alternator: 12 V, 40 A

Recommended battery capacity

12V 433CCA

Starting aids

Glow plug (3 or 4 seconds)

Dimensions (L x W x H) mm 567 x 427 x 532 | 523 x 427 x 532
Engine oil pan capacity L 3.4/1.8 (Dipstick upper limit/lower limit)

Engine coolant capacity L 0.9 (Engine only)

Standard cooling fan mm @335 x 6 blade pusher-type *1

Crank V-puIIey_dla./ mm #110/2100 *1

Fan V-pulley dia.

Top clearance mm 0.778 £+ 0.069 (consider oil clearance)

*1: May vary depending on the driven machine.
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B 3CE1l

Engine model

3CE1

idle speed

Type Vertical in-line 4-cycle diesel engine
Combustion system Direct injection (DI)
Aspiration Naturally aspiration
No. of cylinders 3
Bore x stroke mm 288 x 90
Displacement L 1.642
Engine rotation speed min-1 1500 1800
. kw 13.0 14.3
Continuous rated output
PS 17.7 19.4
Output (Gross) kW 14.3 157
PS 194 21.3
High idling min-1 1600 1915
Engine weight (dry) kg 158
Compression ratio 19.1
PTO position Flywheel end
Direction of rotation Counterclockwise viewed from flywheel end
Speed governor Mechanical governor (all-speed governor)
Cooling system Liquid-cooled with radiator
Lubricating system Forced lubrication with trochoid pump
Normal oil pressure at rated
engine spe‘?ad MPa 0.294
Normal oil pressure at low MPa 0.059

Starting system

Electric starting (starter motor: DC12 V - 1.7 kW)

Charging system

Alternator: 12 V, 40 A

Recommended battery capacity

12V 413CCA

Starting aids

Glow plug (15 seconds)

Dimensions (L x W x H) mm 608 x 532 x 709

Engine oil pan capacity L 6.7/3.9 (Dipstick upper limit/lower limit)
Engine coolant capacity L 2.0 (Engine only)

Standard cooling fan mm @360 x 6 blade pusher-type *1
Crank V-puIIey_ dia./ mm #120/290 *1

Fan V-pulley dia.

Top clearance mm 0.73 £ 0.06 (consider oil clearance)

*1: May vary depending on the driven machine.
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SPECIFICATIONS

B 3CJ1-NGZGO01

Engine model

3CJ1-NGzG01

idle speed

Type Vertical in-line 4-cycle diesel engine
Combustion system Ball-type swirl chamber (IDI)
Aspiration Naturally aspiration
No. of cylinders 3
Bore x stroke mm 274 x 77
Displacement L 0.993
Engine rotation speed min-1 2400 2500 3000
. kW
Continuous rated output -
PS
kW 11.2 11.6 14.2
Rated output (Gross)
PS 15.2 15.8 19.3
High idling min-1 2595 2700 3210
Engine weight (dry) kg 98/103
Compression ratio 23.1
PTO position Flywheel end
Direction of rotation Counterclockwise viewed from flywheel end
Speed governor Mechanical, centrifugal type (all speed governor)
Cooling system Liquid-cooled with radiator
Lubricating system Forced lubrication with trochoid pump
Normal oil pressure at rated
engine speFt)ed MPa 0.34
Normal oil pressure at low MPa 0.06

Starting system

Electric starting (starter motor: DC12 V - 1.0 kW)

Charging system

Alternator: 12 V, 40 A

Recommended battery capacity

12V 433CCA

Starting aids

Glow plug (3 seconds)

Dimensions (L x W x H) mm 504 x 441 x 542

Engine oil pan capacity L 2.8/1.5 (Dipstick upper limit/lower limit)
Engine coolant capacity L 0.9 (Engine only)

Standard cooling fan mm 2310 x 5 blade pusher-type *1
Crank V-puIIey' dia./ mm #110/2100 *1

Fan V-pulley dia.

Top clearance mm 0.778 £ 0.069 (consider oil clearance)

*1: May vary depending on the driven machine.
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B 3CJ1-SDZPO0O1

Engine model

3CJ1-SDZPO01

idle speed

Type Vertical in-line 4-cycle diesel engine
Combustion system Ball-type swirl chamber (IDI)
Aspiration Naturally aspiration
No. of cylinders 3
Bore x stroke mm 274 x 77
Displacement L 0.993
Engine rotation speed min-1 3000
Continuous rated output kw 13.6
(Gross) PS 18.5

kw 14.9
Rated output (Gross) BS 203
High idling min-1 3175
Engine weight (dry) kg 110
Compression ratio 23.5
PTO position Flywheel end
Direction of rotation Counterclockwise viewed from flywheel end
Speed governor Mechanical, centrifugal type (all speed governor)
Cooling system Liquid-cooled with radiator
Lubricating system Forced lubrication with trochoid pump
Normal oil pressure at rated
engine spe‘?ad MPa 034
Normal oil pressure at low MPa 0.06

Starting system

Electric starting (starter motor: DC12 V - 1.2 kW)

Charging system

Alternator: 12 V, 40 A

Recommended battery capacity

12V 433CCA

Starting aids

Glow plug (4 seconds)

Dimensions (L x W x H) mm 556 x 422 x 568

Engine oil pan capacity L 3.4/1.8 (Dipstick upper limit/lower limit)
Engine coolant capacity L 1.0 (Engine only)

Standard cooling fan mm 2310 x 5 blade pusher-type *1
Crank V-puIIey_ dia./ mm #100/290 *1

Fan V-pulley dia.

Top clearance mm 0.708 £ 0.070 (consider oil clearance)

*1: May vary depending on the driven machine.
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CAUTION CAUTION CAUTION
GASOLINE IS INVOLVED AND VAPORS WILL SETTLE IN LOW AREAS. WORK IN A WELL VENTILATED SPACE AWAY FROM
SPARKS OR OPEN FLAME SUCH AS A PILOT LIGHT. HAVE A CLASS 'B' FIRE EXTINGUISHER CLOSE BY.

TO ELIMINATE THE CHANCE OF FIRE OR PERSONAL INJURY, THE FUEL SYSTEM PRESSURE MUST BE RELIEVED BEFORE
SERVICING ANY FUEL SYSTEM COMPONENT,

INSTALLATION INSTRUCTIONS FOR UNIVERSAL ELECTRIC FUEL PUMP

NOTE:
-Before replacing any electric fuel pump diagnose the cause of failure.
-Dirt is the major cause of pump failure, so the tank must be cleaned out or dirt may cause the replacement

pump to fail as weli.
-Exercise care so that no dirt falls into the tank during disassembly or reassembly.

-For safety reasons, it is recommended an Oil Pressure Safety Switch be installed. This will prevent engine damage
and reduce the chance of fire in the case that the engine stops without the ignition switch in the “off” position.

-Installation of the replacement pump may require some of the mounting or electrical components be reused. Do not discard any parts.
-To prevent fuel pump failure, installation of a high quality fuel filter on the inlet side of the pump, is required.

A. FUEL PUMP INSTALLATION
1. Disconnect the negative battery cable.
2. Mount the fuel pump close to the existing fuel lines and tank, but away from any exhaust system component.

Place the pump and bracket assembly as near to the bottom of the fuel tank as possible, but never more than
24 inches above the top of the tank.

3. Remove a section of fuel line where the pump is to be mounted. (A tube cutter is recommended when cutting
fuel lines. Flush the fuel line fo prevent metal chips from entering the fuel system.)

4. If pump has rubber hose fittings proceed to next step. If using a pump with threaded inlet/outlet fittings, assemble the
(supplied) fuel fittings to the fuel pump (See Fig. A). (This pump is equipped with dry-seal fuel fittings. Do not use Teflon
tape or pipe sealant on pipe fittings, or pump breakage will occur.)

5. Install mounting bracket onto vehicle's chassis/frame with self-tapping screw(s).

6. Install the fuel pump on the mounting bracket with the outlet towards the engine. Place ground (-) wire from pump under
mounting screw or bolt.

7. Connect the fuel lines to the fuel pump, using supplied rubber fuel line and clamps provided.
(To prevent fuel pump failure, installation of a high quality fuel filter on the inlet side of the pump, is required.) (See Fig. A.)

8. Using #14 or larger (lower gauge #) gauge wire, follow the wiring diagram (See Fig. A & B) and connect the pump to the
vehicle's electrical system. If the vehicle has a pre-existing oil pressure safety switch which operates either a warning light
or gauge, it is recommended that a T-adapter be installed into the engine block and both the O.E. and the Oil Pressure
Safety Switch be used (See Fig. C). A 10-amp fuse should be installed between the pressure safety switch and the electric
pump. (Route wires away from heat and road hazards, and anchor securely to prevent vibration and chafing. Full battery
voltage must be available to the pump when the ignition switch is "on". Pump ground must be the same as the battery

ground.)

9. If this pump is being used to replace a defective in tank pump, and it is not going to be removed, make sure the defective
pump does not restrict the fuel supply.

10. If this pump is being used to replace a defective mechanical pump, the fuel lines should bypass the mechanical pump.
Fuel pushed through a defective mechanical pump can cause severe engine damage. If mechanical pump is not removed
from the engine, the mechanical pump inlet should be plugged.

WARNING WARNING WARNING

NOT FOR USE IN AIRCRAFT OR OTHER NON-AUTOMOTIVE USE. THE USE OF A PUMP FOR OTHER THAN THE
APPLICATIONS LISTED WILL VOID THE WARRANTY AND COULD DO SEVERE ENGINE DAMAGE.
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120 Series

Fuel Filter/Water Separators

The Racor 120 Series fuel filter/
water separators offer Racor
proven protection in a small,
compact package. The 120
Series offers reliable protection
for smaller diesel and gasoline
engines used in generator sets,
pressure washers and small
construction equipment. Their
compact size fits tight mounting
locations and multiple ports offer
installation flexibility.

Contact Information:

Parker Hannifin Corporation
Racor Division

P.O. Box 3208

3400 Finch Road

Modesto, CA 95353

phone 800 344 3286
209 521 7860

fax 209 529 3278

racor@parker.com

www.parker.com/racorproducts

Racor

SR
i
-~ M
} ) 1

\__/

WATER SEPARATOR

FUEL FILTER

Product Features:

e Small compact size e Clear collection bowl
e Cost effective pricing e Self venting drain
e Aquabloc® Il media ® 99% water removal efficiency

* Your choice of 2, 10, or 30 micron e Optional water-in-fuel sensor
filtration

ENGINEERING YOUR SUCCESS.



Product Information

and Specifications

The Racor 120 Series features a
two compact sizes to fit the most
cramped engine compartments.

Both units feature 1/4”-18 NPTF inlet

and outlet fuel ports and a unitized
mounting bracket.

Elements

Both 120 Series assemblies feature
spin-on, high-capacity, Aquabloc®ll
replaceable filter elements

which stop water, remove solid

contamination, and are available in 2,

10, and 30 micron. Filtration needs
should be based on application,
fuel quality, operating climates, and
maintenance schedules.

Clear Bowls

Both units feature spin-on
contaminant collection bowls.

The clear bowls used with these
models will not discolor from
alcohol, additives, or UV light and
have a leak-proof, positive seal
drain for easy servicing. Water and
contamination levels can be seen
easily at a glance.

Options

120 Series optional accessories
include: water detection kits,
vacuum or compound gauges and
metal bowls. Metal bowls should
be specified when filtering fuels

in hazardous locations where
equipment is exposed to flying
gravel and debris.

e
In =
%o n e
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e

WATER SEPARATOR

FUEL FILTER

Specifications
Maximum Flow Rate
Port Size: (SAE J476)

Total Number of Ports:
(total inlets)
(total outlets)

Minimum Service Clearance _—
widh s2/stom  s2/stem
Weight dry) 11b/0SOKs  11b/0S0kg

Clean Pressure Drop
Max. Allowable Pressure’

Available Options*
(water sensor probe)
(heater)

Water in Bowl Capacity

H,O Removal Efficiency
Ambient Temperature Range

© 2014 Parker Hannifin Corporation

Racor

RSL0161 Rev - (02/2014)

ENGINEERING YOUR SUCCESS.
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Anchorage: Fairbanks: Seattle: Williston:
7780 Old Seward Hwy 1919 Van Horn Road 17660 W. Valley Hwy 5064 Bennett Loop
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(907) 341-2250 | (877) 341-2250 (907) 458-9049 | (888) 868-9049 (425) 251-6119 (701) 774-5312
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