Ministry of Defence
D3, Building 405
Corsham

Ministry Wiltshire
of Defence SN13 9NR

United Kingdom

Ref: FOI12018/16140
E-mail: 1SS-SecretariatGpMbx@mod.gov.uk

Dear I,

Thank you for your email of 18 December 2018 requesting the following information:

“Hi, I am looking for a copy (hard or soft) of the operators manual, parts manual and
service/maintenance manuals for an ex MOD used diesel powered generator manufactured by
Harrington Generators (HGI) in Derbyshire.

The generator is 20kva, single phase, Serial No 19769/14, manufacture date 27/5/03”

| am treating your correspondence as a request for information under the Freedom of Information
Act 2000 (FOIA). A search for the information has now been completed within the Ministry of
Defence, and | can confirm that all the information in scope of your request is held. The
information you have requested can be found attached with this response.

If you have any queries regarding the content of this letter, please contact this office in the first
instance.

If you wish to complain about the handling of your request, or the content of this response, you can
request an independent internal review by contacting the Information Rights Compliance team,
Ground Floor, MOD Main Building, Whitehall, SW1A 2HB (e-mail CIO-FOI-IR@mod.gov.uk).
Please note that any request for an internal review should be made within 40 working days of the
date of this response.

If you remain dissatisfied following an internal review, you may raise your complaint directly to the
Information Commissioner under the provisions of Section 50 of the Freedom of Information Act.
Please note that the Information Commissioner will not normally investigate your case until the
MOD internal review process has been completed. The Information Commissioner can be
contacted at: Information Commissioner’s Office, Wycliffe House, Water Lane, Wilmslow, Cheshire,
SK9 5AF. Further details of the role and powers of the Information Commissioner can be found on
the Commissioner's website at https://ico.org.uk/.

Yours sincerely,

ISS Secretariat


mailto:ISS-SecretariatGpMbx@mod.gov.uk
mailto:CIO-FOI-IR@mod.gov.uk
https://ico.org.uk/
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" PREFACE

1 Each initial issue leaf bears the date of issue. Each leafl of a subsequent amendment
* bears the date of issue and the number of the amendment with which the subsequent ieaf was
issued. :

2 New or amended technical matter will be mdrcated by triangles p05|tioned outside the type
area thus: > < to show the extent of amended text. When a Part, Section or Chapter is issued
in a completely revised form, the triangles will not appear and the material will carry the note
{Completely revised)'. ‘

3 The content of the COTS manuals supplied for the Cormorant generator equipment is
- reproduced ‘as given’. Only the presentation, to comply with MoD specifications, has been
changed. Harrington Generators International Ltd cannot eccept responsrbll!ty for the technical
.accuracy of the information supplled in the COTS manuals.

4  EADS has received permission from the copyright o@ to reproduce the COTS manuals
and provide them in an unchanged state. Where tabl flgures are labelled in an illogical

manner EADS do not have the right fo make ch esJ owever, the references contained
wzthm those tables and figures refer to the correct i ns grven by the manufacturer, limited to

@%§
ry ot
& e@
E
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LIST OF RELATED PUBLICATIONS

O12-Q1K Isuzu Diesel Engine Instruction Manual _(Industria]) - 4LB1, 4L.C1, 4LE1

: 10?~O4K Isuzu Diesel Engine Workshop Manual (Industrial) - 4LB1, 4LC1, 4LE1
| | Isuzu L-Ser_ieeriesgl.Enginé Technician Guide

-BCH-O'IB Ed12 Néwage Alternator -__installation, Service and Maintenance Manual

DSE 520 Issue 4 . Deep Sea Electronics Engine Management System — Model 520

The commercial publications associated with the Hairington 20 kVA Diesel Generator system
are located in Annexes A, B, C, D and E of this Operation and l\/i’gintenahnce Manual. o

5o
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WARNINGS

- PERSONAL INJURY, - ALWAYS READ THE HAZARD NOTICES ASSOCIATED WITH
OPERATING AND MAINTAINING THIS MACHINE. IF IN DOUBT ABOUT THE SAFE
OPERATION OF THE EQUIPMENT,; CONSULT THE MANUFACTURER OR A QUALiF!ED
- OPERATOR. - :

PERSONAL INJURY. DO NOT REMOVE THE RADIATOR CAP WHILST THE ENGINE 1S5
RUNNING OR HOT.

LETHAL VOLTAGE. DO NOT CARRY OUT HIGH VOLTAGE INSULATION TESTS ON THE
GENERATOR 'OR ON THE DISTRIBUT!ON SYSTEM WHILST THE GENERATOR IS
- CONNECTED. '

PERSONAL INJURY. BEFORE COMMENCING ANY ﬁlﬂglICE OR REPAIR WORK,
ENSURE THAT THE CONTROL MODULE IS IN THE ‘OFF/RESET’ POSITION. OPERATE
- THE EMERGENCY STOP PUSHBUTTON. DISCON <LI'HE NEGATIVE TERMINAL ON .
THE -BATTERY. ENSURE THAT 'THERE 1S NO C(;\NECTION TO THE 24Y INTER-

| VEHICLE SOCKET,
" V @
&)

PERSONAL INJURY. EACH BATTERY WE} OKgAgEN@ THE BATTERIES SHOULD BE
LIFTED BY TWO PEOPLE.

DAMAGE TO HEARING. OPERATO! %ou /&V EAR DEFENDERS WHILST THE

20KVA GENERATORIIS IN OPER@ Tl%(DR\ﬂSIPANELS OPEN.

PERSONAL INJURY. 20KVA ERAT LANT ETHYLINE GLYCOL IS HARMFUL

- IF SWALLOWED. IN C@@ GT WITH EYES, RINSE IMMEDIATELY WITH ‘
. PLENTY OF WATER EK ébIC L ADVICE. ALWAYS WEAR PROTECTIVE
CLOTHING, GLOVES CEPROTEGTION. IF YOU FEEL UNWELL, SEEK
MEDICAL ADV]CE ED[AT Y :
PERSONAL ’GST EXTENSIONS MUST BE DEPLOYED OUTSIDE
CAMOUFLA ILST THE GENERATOR IS RUNNING. WHEN DEPLOYING
GENE 3& XHAUSTS AND EXHAUST EXTENSIONS ARE POFNTED AWAY

FRO&> ‘VEHICL

CAUTIONS

EQUIPMENT DAMAGE. Caution should be exercised when using the ‘Emergency Start’
feature as damage may be caused whilst it is in use and the generator is allowed to
exceed its normai operatlonal parameters.

' _EQUIPMENT DAMAGE. All PERSONNEL in the vicinity should be made aware that the
emergency stop is inoperable whllst usmg the ‘Emergency Start’ feature.

EQUIPMENT DAMAGE. Cautlon should be exercised when refuellng and using the fuel
gauge to monitor the contents of the fuel tank. The fuel gauge is damped so it does not
register changes in fuel level instantaneously. -

Dec 06 -Page (xi)/(xif)-
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Residua! Current Device

LIST OF ABBREVIATIONS

Cormmercial Off The Shelf

Emission Control

_ Infra-Red Reflective

Kilogramme
Miniature civcuit breaker

Pilot Circuit Line Monitor

6115-L-400-201

' -Page'(xiii)/(xi;/)




Army Equipment ' OM-SZNS200HAE3X001
Support Publication :

CATEGORY 1 PLANNING %@ SUPPORT INFORMATION

SUB-CATEGORY 1.0 PURP@ F’LANNING INFORMATION

@@@

Aug 03 - Divider




Army Equipment OM-SZNS200HAE3X001
Support Publication

SUB-CATEGORY 1.0

PURPOSE AND PLANNING INFORMATION

CONTENTS
Para
1  Introduction
6 Canopy .
7 Generator _ S
8 Generator control moduie’ %
9  Safety (WARNING) - )
10

. <
Specifications : ' N
| : /7\\>>

Table ' , . AT S Page

" Fig

1
2
3 View on hot air louvre en Nyl & O SO 9/10
4 View on output pangl é?\_@b@&lj ................................... s 11/12
. . //\/%

INTRODUCTION _ %

1 The Carr
a 1-phase lfn@xgss al

2 Th -Contained-unit has the capability to operate autonomously for 12 hours, utilising
the o?n\—\Qo

rd fuel, batteries and a control and monitoring system.
3 The canopy {Fig 1) houses the exhaust silencer and provides shielding.

ator consists of a four-cylinder diesel engine close-coupled to
ator, housed within an acoustic/weatherproof canopy.

4 The compact, integral control system monitors critical performance parameters of the
engine, alternator and electrical output, reporting indications, warnings and shutdowns.

5 .The electrical power output interface is 'via two connectors. The 230V, 1-phase, 50Hz
“output is protected against.overload, short-circuit and earth leakage.

Canopy

6 The canopy is fabricated from steel ahd aluminium alloy and is finished with an Infra-Red
Reflective (IRR) powder coating. The function of the canopy is to provide mechanical and
weather protection and to restrict noise and heat emissions. '

L5}

| o . Sub-cat 1.0
Aug 03 ' Page 1

1 Cormorant 20kVA Generator Specifica@ ......... eevereerees e eeneeeae oo, 3/4
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: Gener_ator

7 The engine is an lsuzu 4L.E1, 4-cylinder water-cooled diesel engine, naturally aspirated.
The engine has mechanical speed governing with 5% regulation. The electrical system is 24
volt and includes a belt-driven battery charge alternator. The alternator is a Newage BCI182J
* 2-pole machine of rotating field, brushless construction. '

- Generator control module

8 The genarator control moduie monitors the operational status of the generator and checks
engine, -alternator and control system parameters against pre-programmed levels. The LED
display indicates operational sequences, warning and fault conditions.- :

SAFETY o /\&

WARNING | | . @ '

. PERSONAL INJURY. ALWAYS READ THE HAZARD Pg
OPERATING AND MAINTAINING THIS MACHINE. IF {N DPL
OPERATION OF THE EQUIPMENT, CONSULT TH

QUALIFIED OPERATOR,

9  Observe the following instructions and precaution@re

BT ABOUT THE SAFE

@

to operate or maintain

the 20kVA diesel generator. | V
(1) READ the associated engine a@%ﬁor g@ manuals,
A %11

(2y .. ENSURE that you know}a> Jo'stop theé? 6e in an emergency.
_ <
faei

(3)  BE AWARE that the éh\-eg rhq@ lity to be started remotely.

(4)  BEFORE commgpic ny , maintenance or repair work, ensure that the
control module is ing“! E E\'ﬁ -

F ion. Operate the emergency stop pushbutton.
\J)
(5) .DO NOT% th@% ator in confined areas. Exhaust fumes are poisonous

and can KILL, % _
{6) ENSU E/that the surrounding area of the machine has no restrictions that would
prevent an adequate flow of clean, ambient air.

(7) - DO NOT operate the generator with the canopy doors opsn.
(8) DO NOT smoke when refuelling.

(9)  AVOID overfilling when refuelling.

{(10)  WIPE up any fue! spilt on the machine and move the equipment away from the area -

where fuel has been spilt.

(11)  OPERATE the equipment at least 1 metre from other equipment and buildings. The
area should be clear of any combustible materials, ie cardboard, dried grass, timber etc.

(12) DO NOT use the equipment with loose or missing components or guards.

Sub-cat 1.0
Page 2 Aug 03
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(13) REMEMBER that parts of the engine and particularly the exhaust system remain
hot for some time after the generator has stopped.

(14)  EARTHING is the responsibility of the persons mstallmg the generator and its
distribution system, :

SPECIFICATIONS
10 Table 1 details the épecifications of the Cormorant 20kVA generator.

TABLE 1 CORMORANT 20kVA GENERATOR SPECIFICATIONS

Generator Component | ' Specification
Output (Main) © | 20kVA 230V 50 Hz 1-phase.
10% overload capacity-1 hour in 10.

Power Factor 0.8lag. - /\%

Output Power 16.0 kW /3\ -/
| Rated Current - 87.0 Amps (0:8pf).

- - - 69.6 Arfgs-(1.0pf), <\\
'Voltage Regultation _ +/- 2\/5% /)

"Engine ' 4451 N

. - w%t r-€ooled.

, - \ %ﬂ%mmal
- @ 24 \4\@?& ric start.

Alternator %ii‘? ewage BCI182.
& 2-podle, rotating field.’

\§B>rushless, Class H insulation.

Dieso (Ambient temperatures -5°C to +44"C).

| (J/\\j ' @ AVTUR (Ambient temp below -5°C).

100 litre tank.
P\ - | 12 hours operation at full load.

&\Q@ng oit T Multi-viscosity diesel engine oil.
; - | SAE 15W-40 (Ambient temp -15°C to +49°C).
' SAE 5W-30 (Ambient temp befow -15°C),

Coolant Ethylene glycol (50%) and water mixture (50%) with
- { inhibiting coolant additives.
Battery - : _ UK 6TN FV546133,
12 volt lead acid 100 Ah rating.  Two in series.
Output Connectors 2 X 50A max rating 4 pin.
) Mcb protection 45A per connector.
| Inter-vehicle Connector 24 Volt FV834300.
- NATO No. 4910997234625.
(ABPC20352806SFQO0).
Operating Conditions Ambient temperatures -31°C to +44°C,
Altitude up to 3000 masi.
Dimensions 1990L x 870W x 1325H (millimetres).
Weight 890kg maximum (fully loaded).
. Sub-cat 1.0
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ouTPUT
SOCKET POD

EMERGENECY : HINGED CANOPY EXHAUST -
STOF INLET CONTROL. FUEL POOR TQ ENGINE  EXTENSION
PUSHBUTTON LOUVRE PANEL COVER FILLER COMPARTMENT STOWAGE

EARTH POINT
CONNEGTION

Aug 03

INTER-VEHICLE . FUEL TANK " FUEL TRANSFER BATTERY ~ OIL DRAIN
GONNECTION POD DRAINACCESS  PUMP BRACKET ACCESS FOINT

Fig 1 Cormotant 20kVA generator canopy front view

Sub-cat 1.0
Page 5/6
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EXHALIST
TAIL PIPE

QUTLET
LOUVRE
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F

o 2

OM-SZNS200HAE3X001

RADIATOR .
CAFACCESS ’

i)

LIFT-CFF
CANOPY DOOR

Cormorant 20kVA generator canopy rear view

Sub-cat 1.0
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EXHAUST ' - EXHAUST
TAIL PIPE EXTENSION STOWAGE .

Fig 3 View on hot air louvre end

, Sub-cat 1.0
Aug 03 : Page 9/10
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SOCKET e

B

EARTHR
CONNECTION
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INTER-VEHICLE
CONNECTOR

Fig 4 View on output panei end

OM-SZNS200HAE3X001

e INPUT LOUVRE

T EMERGENCY 8TOP
PUSHBUTTON

\ LATCH KEY
AND

KEY HOLDER

Sub-cat 1.0
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SUB-CATEGORY 2.0

OPERATING INFORMATION

CONTENTS
Fara

1 Pre-start checks (WARNING)
2  Checking the service status
3  Starting : _ Vo
4 Checking the output ' : ‘ %
6  Connecting load @ -
7 Checking the generator loading : N
9  Shutdown ' : @

10 Earthing (WARNING) \ WC :

14 Cantrol module : \ ﬁ

16 Cormorant 20kVA management mad @gre{m @

Fig Page
1 Control module ..o 5
2  Control panel .............% W 7/8
3  Expansion bottle ..... ~ (:) e i 9/10
4

: KNS -
-1 Reference s-dqu be m : 1 Control Module and Fig 2 Control Panel throughout the

Output pod ...........& b, @
_PRE-START CHECK & %
. s
operating EnsW@ﬁ' ng/ Pre-start-CHecks are as follows:

S ! , : . '
(1) %%e that\tig génerator is stood on reasonably level ground.

x Check the generator earthing arrangements. Earthing' is the respaonsibility of the
persons installing the generator and its distribution system.

(3) Open the hinged access door to the engine compartment. Check the lubricating oil
level-in the engine. (Refer also to the Engine Instruction Manual at Annex A, Para 29.) .
Add oil as necessary using the grade according to the site conditions (refer to Sub-cat 1.0).

(4) Check there is sufficient fuel in the tank using the Fuel/Hours sfatus switch. Add
fuel as necessary using the fuel type according to the site conditions (refer to Sub-cat 1.0).

WARNING

PERSONAL INJURY. DO NOT REMOVE THE RADIATOR CAP WHILST THE
ENGINE IS RUNNING OR HOT. ' :

{5) Check the coolant level in the expansion bottle (Fig 3). Coolant may be added to
“the expansion bottle {only if there is already water in the bottle) or via the radiator filler cap
(Sub-cat 5.3, Fig 4). Add coolant as necessary so that the level touches the bottom of the
radiator filler neck. Use 50% ethylene glycol and water mixture with supplemental coolant
additives. (Refer also to Annex A, Para 37.)

Sub-cat 2.0
Aug 03 : - Page 1
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(6) Check that the canopy inlet and outlet louvres are not blocked. Brush away any
heavy sand or dust deposits that have collected at the bottom of the louvres

“(7) Squeeze the dust unioader valve on the engine air cleaner to remove dust deposits.

If clogged, remove and clean the dust.unloader valve. Replace if damaged.

(8) When operating in extremely dusty/sandy conditions, check the air restriction
indicator. If this shows restriction in the air intake system, remove and inspect the primary
air cleaner element. Service as necessary (Refer also to the Engine Instruction Manual at
Annex A, Para 108.) :

CHECKING THE SERVICE STATUS

2

Operate the Fuel/Hours Status switch and: check the recorded ‘hourg run’. Check this

against the service/maintenance program for the generator and take the<ap oprlate measures
if attention is due. (See the Maintenance Schedule summary m Sub-c g

STARTING | o <>

3 To start the 20kVA generator; @/
(1) Ensure that the DC selector is ON.
‘(2) Turn the generator mode selector swit 8 !
(3}  Check that there are no warnm fwarnmg Iamps are lit, refer to
Sub-cat 5.1, Fault Diagnosis.
@
{4) Press the engine ‘Start' @nd releé
(5) ~ If the ambient tempé %?C the cold start system will be activated.
The ‘Cold Start LED wﬂl/tﬁt te f onds whilst the mductton air heater operates.
_ J\ <)
(8) Following \g“sec %@ start period, or immediately if the temperature is
above -12°C, { ~hea ) LED will illuminate. The engine cylmder head glow
~ plugs will heat > econds before cranking begins. _
- NOTE
When the starting sequence has begun, the ‘Stop button will not halt the procedure
untit the generator has run up to speed.
(7)  To abort the start sequence, turn the mode selector switch to ‘STOP/RESET'.
{8) The control system will automatically start the generator and disconnect the starter.
The system will make up to three attempts to start with a short rest between each crank
perled to allow the batteries to recover and prevent starter bum-out
9) If the generator fails to start after three attempts, the ‘Fail to Start’ warning lamp will
iliuminate and the ‘Common alarm’ {amp will flash. Refer to Sub cat 5.1, Fault Diagnosis.
NOTE
Inan EMERGENCY, press the Emergency Stop pushbutton.
~ Sub-cat 2.0
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CHECKING THE OUTPUT

4  Before connecting equipment to the generator, it is advisable to check that the off-load
voltage is stabie and within limits.

5 The voltage can be checked using the vo[tmeter The voltage should be 230 Volts +/- 8V.
If the voltage is not within this range DO NOT PROCEED with connection of the joad.

CONNECTING_ LOAD

6  To connect the load: _
(1) Remove the cap(s) on the output socket(s) marked 230V 50Hz'. (Refer to Fig 4).
(2) Push the power lead connector fi.rmly into the soelceg%nd tighten the locking ring.

' <)
{3) Operate the relevant Mcb, ie Mcb Outp Mch Output 2, to connect the
generator to the Ioad ))

(4) if the Mcb will not set, it may be due t lot wire |ncont|nu|ty or an earth leakage
in the distribution system. (See Sub- cat \jau[t DI</

" CHECKING THE GENERATOR LOAD!N (&) '
7  The amount of load supplied by-the eratorcan be monitored using the ammeter.

8  The load current should n K>ed
96 amperes, is allowable f eyrin

res as a contlnuous load. A 10% overload, ie
ours.

SHUTDOWN

S
9 To shutdowr(hﬁer @

% @ off # @% at the Mch(s).

(2 \ ess th% ine 'Stop’ button.
&7 When the generator has come to a halt, turn the control module mode selector
switch to ‘STOP/RESET'. »

{(4) = There is no requirement to disconnect cabling.
EARTHING

WARNING

LETHAL VOLTAGE. DO NOT CARRY OUT HIGH VOLTAGE INSULATION TESTS ON
THE GENERATOR OR ON THE DISTRIBUTION SYSTEM WHILST THE GENERATOR
IS CONNECTED.

10 The neutral of the generator winding is electrically bonded to the metalwork of the
generator and to the Earth Point connectiori on the generator canopy (see Fig 4 in Sub-cat 1.0).

. - Sub-cat 2.0
Aug 03 _ Page 3




OM-SZNS200HAE3X001 " Army Equipment
Support Publication

11 The generator is fitted with over-current protection, residual current protection and pilot wire
monitor devices. The operation of these devices is described in Sub-cat 3.0 of this manual.

12 Tests should be carried out on new installations and at appr’opriaté intervals thereafter to
ascertain that earth fault (loop) impedances are low enough to ensure that electrical protection
devices operate in the event of a breakdown of insulation leading to an ‘earth fault'

13 Further advice on earthing can be found in the followihg Health & Safety Executive
publications {(available from HMSO):

Guidance note GS27  Protection Against Elsctric Shock
GS24 Electricity on Construction Sites

CONTROL MODULE

. {
14 The control module (Fig 2)is a microprocessor-based unit and i ﬁof the dc and ac
control systern: The module is programmed during manufacture. ~Te assist in understanding
the operation of the controt system, refer to the DSE 520 Engine ement System manual
at Annex E, the programnmie configuration in Para 16, and to th@ iagrams in Sub-cat 3.0,

15 Operation is as follows: _ : @ @
{1) The module uses a 24V dc supply at T s 1 @ The supply positive is
protected by a single-pole miniature circuit br Kg;, A, - .
(2) ~ The engine fuel control sole Ei\ st @c# solenoid are supplied via
Terminal 3 and the emergency stop UL on. ¢ _— g
| ST ST -
NOTE ' '

ith microprocessor circuits.

This complies with C%ty %%v legisiation that dictates that emergency
shutdown systems @ ss

{3).  The gener @t eé
Terminal 13 an t&n%:l E
lary

pressed mon{/ ®> An atixi
relay. 0)

{4) If the ambient terhperature‘is below -12°C; the cold start timer is ehergised. This
holds off the signal to Terminal 13 for 20 seconds whilst the induction air heater operates.

-commences when a supply negative is connected to
UN’ mode. This is initiated when the ‘Start’ button is
output-signal at Terminal 17 latches the start interlock

(5) As soon as the signal is received at Terminal 13, the pre-heat timer commences.
Auxiliary output at Terminal 6 energises.the pre-heat slave relay. This energises the
cylinder head glow plugs. Following the pre-heat time (10 seconds), the fuel relay is
energised via Terminal 4 and the engine fuel solenoid operates. . '

{(6) The start relay is energised via Terminal 5 for the duration of the first crank period
(10 seconds). '

NOTE

All LEDs are extinguished during cranking.

Sub-cat 2.0 ) _
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{7) If the engine does not start during this time, there follows a crank rest period (1
second). Three crank attempts are made with a rest period between each. If the engine
has still not started after three attempts, the fail to start alarm is latched and the ‘Fail to
start’ LED is lit. The ‘Common alarm’ LED flashes.

{8) When the engine starts, the main alternator voltage is monitored at Terminals 14
and 15 via circuit breaker Mcb2. When the frequency reaches 21.0Hz, cranking is stopped.

(9) Monitoring of the oil pressure, engine temperature and charge alternator are held
off for the safety on delay time (10 seconds). '

(10).  The generator is running and available to supply the load. While the fuel solenoid is
energised, an auxiliary output at Terminal 17 energises the fuel gauge. '

(11)  During operation, the following parametefs aré mcr%ed:

Low oil pressure (N/C swit 3.@
High engine temperature {N/O swi )>>
Underspeed/Frequency (Limit'42Hxz):
Overspeed/Frequency (Limit'&5Hz). .

Battery charge alternator
Low fuel alarm 1.5 hrs
Low fuel alarm 0.5 hrs -

ﬁia.ovg@
20itres a).
G i )
Pre-heaters energised. v
Cold start circuit operakbnwl
PRET

Fig 1 Control module
(12)  In normal operation, generator shutdown is inifiated by pressing the ‘Stop’ button
momentarily. This removes the supply negative at Terminal 13. The remote start signal is

removed and the auxiliary output at Terminal 17 is de-energised along with the start
interlock relay. '

(13)  The fuel relay is de-energised from Terminal 4 and the engine stops.
(14) At this point, the fail to stop timer is initiated for 30 seconds.

(15)  If oil pressure or alternator frequency are detected after this time, a fail to stop
alarm is generated. The ‘Common alarm’ LED flashes.

' _ Sub-cat 2.0
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CORMORANT 20kVA MANAGEMENT MODULE PROGRAM

16 Pre-programmed parameter levels as shown at Para 15{11) are entered during
commissioning of the Control Module.

17 Refer to the Model 520 Engine Management System manual at Annex E for control module”
factory default configuration details. The configuration for a standard module, if no conflguration
interface is available, gives values and details of the following:

(1) Miscellaneous items.

@) Configurable inputs. _

(3) Relay outputs. _. Q(& .

(4) Front panel LEDs. ‘ S @ ' _ K

(5).  System timers, (Q\ -7 |

SIS
D&
S

(8) Analogue levels.

Sub-cat 2.0 _ : : .
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SUB-CATEGORY 3.0

" TECHNICAL DESCRIPTION

GENERAL

1 The Cormorant 20kVA generator set consists of a four~cyl|nder diesal engine, close-
coupled to a 1-phase brushless alternator, ‘housed with the ancillary systems within an
acoustic/weatherproof canopy.

2  The self-contained unit has the capability to operate autonomously for 12 hours utilising
the on-board fuel, batteries and control and monitering system.

3 The generator has a high power-to -weight ratio, achi \/éad by using. a high speed
engine/alternator combination and alloycanopycomponet/ hed possible. - _

‘4 The canopy houses the exhaust silencer and {ﬁ} shielding, thus reducing the infra-
red, acoustic and electro-magnetic signature fron@ hine. Exhaust extension pipework

and insulation is provided and stowed on-board for en camouflage nets are deployed.
5 The compact, integral control syste s Cri @—mrmance parameters of engine,

alternator and electrical output, reportmg s and shutdowns as appropriate.
6 The electrical power output iaterfa e is ra%v connectors. The 230V, 1- phase 50Hz
output is protected against overyo/é_d\\ rt-C ré\ d earth leakage.

Y
7 The pilot wire (Pilot @}inj TBCLM)) protectton system is also fitted (Flg 3),
although this can be di w en generator is required to operate with mcompatlb!e

%t is fitted, which facilitates moni_toring and limited control of

the generator & bl 'd remote station.

equipment. &%
8 Aremote c ﬁrﬁl rf

% t?cl fineclor is provided to allow remote 24V batteries to be utilised to
supple Q% f|0|ent geperator batteries. Alternatively, the connector allows the generator
_batte?es e used as a slave power source. .

ENGINE

10 The engine is an Isuzu 4LE1, 4-cylinder water-coOIed diesel engine, 'naturally aspirated.

11 Engine displacement is 2.9 litres and the combustion system is direct mjectton for improved
cold starting performance

12 Nominal operating speed is 3000 rev/min for 50Hz electrical output.

13 The engine has mechanical speed governing with.5% regulation. - The electrical system is
24 volt and includes a belt-driven battery charge alternator.

ALTERNATOR
14 The alternator is 2 Newage BCI182J 2-pole machine.

15 The unit is of rotatlng field, brushless constructron and therefore has no slip rings or
brushes to maintain.

Sub-cat 3.0
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16 The engine and alternator are directly coupled via a flexible disc system, the alternator

- having a single bearing at the non-drive end. The alternator is fitted with an electronic voltage
regulator that monitors the terminal voltage and adjusts the exciter field current to maintain a
constant voltage independent of load. '

.CO.NTR.OL-AND ELECTRICAL SYSTEMS

17 Reference should be made to the four wiring diagrams (Figs 6, 7, 8 and 9) whilst reéding
the Control and Electrical Systems section of Sub-cat 3.0.

Generator control module

18 The generator Control Module (Fig 1), which is located in the centre of the Contro! Panel
(Fig 2), monitors the operational status of the generator and checks en "\ne, alternator and
control system parameters against pre-programmed levels. The LED<display indicates the
following operational sequences, warnings and fault conditions: '

. N a -
Cold start active Operational indicator @

Pre-heat (Glow) Operational indicator ' @ ‘
Pilot Bypass Active . Operational indicator \

Low oil fuel 1.5 hours Warning indicator @

Low oil fuel 0.5 hours Warning indicator

Low oil pressure- Shutdown alarm @ ' @

High engine temperature Shutdown alarmv ‘ & -

Overspeed Shutdown al
Fail to start Shutdown ﬁ%%f x
‘Charge failure Warning indicafor %\J

PN
CONT ; ; U LE

Fig 1 Generator control module

~ 19 Warnings are éelf—resetting once the fault ﬁas been removed. Shutdowns are latching and
stop the generator. The mode selector switch must be turned to ‘STOP/RESET' and the fault
removed to reset the module after a shutdown alarm.

Sub-cat 3.0
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Engine Start/Stop pushbuttons

20 The momentary pushbutton switches (Fig 2) start and stop the generator under normal
conditions. The switches are only operational when the control module mode selector is in the
'RUN’ position.
_Fuetgauge

21 The fuel gauge. gives a continuous reading of the fuel level whilst the engine is runnlng
The Fuel/Hours Status switch enables a fuel level reading to be obtained when the unit is not

running. Operation of the switch (Fig 2) whilst the engine is running is not detrimental.

DC control system circuit breaker (Mch 4}

22 The circuit breaker protects the 24V control system cwﬁu&\; against overload and short-
circuit. The button protrudes when the breaker has tripped:/-Press’in to latch and reset.

. AC meterlng circuit breaker (Mcb 3) : @

23 The circuit breaker protects the voltmeter, eng ment module and the shunt trip
gircuits on Mcb 1 and Mcb 2 from overloa {h short-tz@:a (refer to Paras 27 to 30). The
button protrudes when the breaker has tri 3] | and reset.

Hours-run c-ounter
'24 Records the cumulative t ours of the generator set. The display is
activated whilst the engin Y € E k the hours run with the engine statlonary,

operate the Fuel/Hours St @ '
Voltmeter

25 Indicates the/j m %\}%@haw AC output.

Ammeter

\ﬁ%&he to@current being supplied by the generator via the two output sockets.

rcwt breakers - Output 1(Mcb 1) and Output 2 {Mcb 2)

26 Ind‘t\e

"~ Output
27 Each output socket (Fig 2) is protected by a Miniature circuit breaker (Mch) that is multl—
functional. Primarily; the Mchb(s) protect the generator from overloads and short-circuits. Each
Mcb is rated to allow approximately 50% of the generator's full output via each socket.

28 The Mcb(s) can be used as isolator switches for each output socket.

29 Each Mcb is fitted with a shunt trip, which, when energised, will tr|p the breaker to the ‘Off’
position.

30 The shunt trip is used in two control circuits as follows:

(1. An earth leakage, detected by a RCD (Residual Current Device) sensing imbalance
- on the live and neutral of each output, will cause both circuit breakers to trip.

(2) A pilot wire mcontlnmty on either output circuit will cause that particular circuit
- breaker to trip. The other output circuit will continue to operate normaily.

Sub-cat 3.0
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Pilot wire monitor

31 The Pilot Wire Monitor (Fig 3) is a safety'feature_, which checks the continuity of a pilot
circuit from the generator through to a terminator at the load. -

32 The Pilot Wire Monitor prevents the output of the generator being energised, ie the circuit
~ breakers cannot be switched on unless all connectors in the circuit are in place and the pilot

wire is intact. -The pilot wire monitor also relies on a ‘good’ earth return (less than 5Q) to the
generator. This may be via the earth conductor in the power cable or via an earth spike system.

33 There are independent monitors on each of the outputs allowing the two output sockets to
be utilised individually if required. ‘ : :

Pilot bypass keyswitch . (
ste

34 The Pilot Bypass switch (Fig 2) disables the pilot wire monit on both output
circuits. This feature is provided to allow connection of loads do not have pilot wire
terminators fitted. ' :

Emergency start keyswitch ' , : @

CAUTIONS @ B

e i when using this feature

sho&@he generator be allowed to

(1)  EQUIPMENT DAMAGE. Caution sh
as damage may be caused whilst it isci
exceed its normal operational param

. s\': %
O o : |
(2)  EQUIPMENT DAMAGE. /{{Dﬁgs%n - @ﬁ vicinity should be made aware
r o

that the emergency stop is_ing& e whil sing this feature.

357 The emergency start keyswitch-overri e-BSE520 engine management module and all
“engine safety features to erfable the art the generator. This switch disables the
emergency stop, the low ai ok UreQ high engine temperature safety features on the

generator. Using this &\\_fﬁch @@t ffect the operation of the pilot wire monitor or the
RCD trip.: - _ .

S

RCD test/reset switc

36 1n the event of earth fault current detection and the RCD module (Fig 3) causing both
output Mcb(s) to trip, the RCD Test/Reset switch will illuminate (Fig.2). The switch is used to
reset the RCD circuit, extinguish the warning lamp and allow the output Mcb(s) to be reset to
‘ON". The switch is also used to test the RCD circuit. With both output Mcb(s) in the 'ON'
position, switching to ‘Test’ will cause both Mch(s) to trip. Reset as above, :

Fueilhours status switch

37 The switch energises the Fuel Gauge and Hours Run counter when engine is not ruhning.

CANOPY

38 The canopy is fabricated from Zintec steel and aluminium alioy and is finished with an Infra-
Red Reflective (IRR) powder coating. The function of the canopy is to provide mechanical and
weather protection and restrict noise and heat emissions.

39 An acoustic lining of Class O 'fireproof’ foam assists with noise attenuation, breakout and
vibration reduction. :

Sub-cat 3.0 Co
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FUEL TANK - -

40 The generator is fitted withr a base fuel tank of 100 litres capacity. Filling Is via an external
hand pump. '

41 The tank has a fuel gauge sender and low-level warning switch (Fig 4). The first low-level
warning is annunciated on the control module when the fuel level falls to approximately 20 litres
although this will be affected if the generator is located on uneven ground. This is sufficient fuel
for the generator to operate at full load for at least 1.5 hours. One hour later, a second warning
is given and the fuel should be replenished within 30 minutes to avoid ‘running out of fuel',

42 The fuel gauge is located on the control panel-and gives a constant indication while the
generator is running. To check the fuel level when not running, the Fuel/Hours Status switch is
provided. Press and hold to read the gauge. |

s ribegne
43 A tank drain point is provided behind a small cover ;{f orthe side of the base (refer to
Fig 1 in Sub-cat 1.0). _ VN

BATTERIES . @j@ |

44 The engine starting and generator ¢ syste powered by two AUKGTNMF
batteries (Fig 5) in series to provide a 2 stem batteries are the sealed, valve-
regulated type and are maintenance free: gin beit-driven alternator and regulator
mounted on the engine. v & :

EXHAUST SILENCER SYSTEM (W _

WARNING %}%ﬂ O@ |
.g A T<é

PERSONAL INJURY, % XTENSIONS MUST BE DEPLOYED OUTSIDE
CAMOUFLAGE N “’F% HILST>THE GENERATOR IS RUNNING. WHEN DEPLOYING
- GENERATORS ENSU E S AND EXHAUST EXTENSIONS ARE POINTED AWAY

FROM THE V kL \ 2;

45 The eX ilental reactive/absorptive type. Exhaust gases from the engine are fed

into the-silencer via @ stainless steel flexible bellows manifold pipe. This flexible section limits

the @ tof engine vibration transmitted to the silencer and canopy. The silencer itself is

mounted-in the het air duct, so that the relatively cooler air extracted from the canopy is used to

‘cool the body of the silencer. Two exhaust extension sections, each two metres in length, are

stowed on top of the canopy. These can be coupled to the generator tail-pipe and up to four
sections in series can be used. The primary use of these is to ensure that exhaust gases are -
directed clear of the génerator when camouflage nets are being used. This reduces the risk of

hot gases setting fire to the nets. ' ,

FUEL TRANSFER PUMP
CAUTION -

EQUIPMENT DAMAGE. Caution should be exercised when refueiing and using the fuel
~ gauge to monitor the contents of the fuel tank. The fuel gauge is damped so it does not
register changes in fuel level instantaneously.

46 The fuel transfer pump is stowed on the generator trailer and is used to transfer fuel from
jerry cans or other containers into the generator tank. A bracket is provided on the generator
base to hold the pump whilst in use (refer to Fig 1 in Sub-cat 1.0). The maximum transfer rate is
45 litres per minute.

. ‘ Sub-cat 3.0
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WIRING DIAGRAMS

47 The wiring diagrams for the 20kVA Cormorant diesel generator are shown in the following
Harrington drawings:

- PD 951-049 Cormorant 20kVA Generator AC control and metering (see Figure 6}
PD 951-050 Cormorant 20kVA Generator output socket wiring (Figure 7)
PD 961-069 Cormorant 20kVA Generator DC control wiring {Figure 8)

PD 951-070 Cormorant 20kVA Generator DC engine wiring (Figure 9) -

Sub-cat 3.0 .
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HOURS RUN
. GOUNTER
- o

QUARTZ

T OUTPUT
CIRGUIT BREAKERS

CURTIS  /
e

'RESETS THE RCD
MODULE AND
ALLOWS MCB

. OUTPUTS TO BE

L""" seTT0 0N

INDICATES THE
SINGLE-PHASE
230V ac OUTPUT

INDICATES TOTAL
LOAD CURRENT
BEING SUPPLIED

8Y THE GENERATOR

ac METERING
~ CIRCUIT BREAKER

START AND STOP
THE GENERATOR

WHEN MODE K
SELECTOR SWITCH
IS SET TO 'RUN'

MODE SELECTOR
ull SWITCH

CONTROL
MODULE
(FIG 1)

——

EMERG 'NXW*“”
STARTKEYSWITCH

__ FUEL GAUGE
(100 LITRE TANK)

PILOT BYPASS ENERGISES THE . dec CONTROL
KEY SWITCH FUEL GAUGE AND GIRCUIT BREAKER
: HOLURS RUN COUNTER
WHEN ENGINE IS STOPPED

Fig 2 Control panel
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TIMERS ' RCD DETECTION
: MODULE

FILOT WIRE
MONITOR

Fig 3 Pilot wire monitor devices and RCD detection module
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Fig 5 Batteries
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[[»] ' DESCRIPTION PART Na. [{0] RESCRIPTION PART ho.
i RELAY, RUNAJP RGE INHIBIT 140-001 8| MCB 3, AC METERING 10067
2 RELAY, DUTPUT 1 RCI LATCH 140034 8 | VOLTMETER. 0-300v 085.057
3 | RELAY. QUTPUT 2 RGD LATCH 140-031 10 | AMMETER, C-1004 085-265
4 RELAY. RUN-DOWN RGO INHIBIT BREI53-837 11 CURRENT TRANSFORMER, AMMETER 100:5 085.267
5 | RGD DETECTION MODULE 110-369 12| ENGINE MANAGEMENT MODULE 125-043
B | MGB 1 OUTPUT 1. OVERLOADSHUNT TRIP 10843 13 | TERMINAL BLOGK. CONTROL PANEL FA
MOB 2, OUTPUT 2. OVERLOALYSHUNT TRIF 110-843
Fig 6 Cormorant 20kVA generator AC céontrol and metering
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[[x) DESCRIPTION PART No,

1 SWITCH, EMERGENCY STOP ' IRS315-978

2 TERMINAL BLOCK, ALTERNATOR ] TN .

3 TERMINAL BLOGK, CONTROL PANEL i A ‘
4 FlLTsF:, LEMP/NEMP : 136501 !
5 CURRENT TRANSFORMER, RCD DETECTION 110864 ;
6 SOCKET, OUTPUT 1, 454 R 990-61+

7o SOCKET, OUTPUT 2, 454 090-614

8 SOCKET, REMOTE CONTROL 050-812

9 INTERFACE COMVERTER 501-808

Fig 7 Cormorant 20kVA generator output socket wiring
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3] DESCRIPTION PART No, in DESCRIPTION PART No.
1 COLD START RLOCKING DIObE 116751 21 PILOT WIRE MORITOR, QUTREY 2 150801
2 RELAY, START/AETOP LATGH 140-031 22 SWITCH, STARTATOR PLSH BUTTION Dg4-801
3 RELAY, ROD LAMP RESEY ) 140-034 il CONTACT BLOGK, STARFASTUR NIG. 080-802
A TIMER, LD START HEATER 140-437 24 GONTACT BLOCK, $TARTISTOM piC 050-B0T
i TINMER, LOW FUEL WARKING ) 140-438 a5 EWITCH, HOURSFUEL STATUS 08G-011
‘6 | RELAY, RUNUP ROD INHIBIT 140-031 46 ENGINE MANAGEMENT MOTRLE 126045
7 RELAY, DUTRUT § RCD LATCH 140-03% 27 FUEL GAUGE, ANOLDCUE ) 170-620
L) RELAY, QUTPUT 2 RCD LATCH 140-031 H SEAVE RELAY MODULE, 244 140-048
a RELAY, RUN-OOWN RET INHIBIT B ARS3HI-9I7 29 HEYSWITOM, PILOT BYPASS - O80-47%
10 RECE) X EION MODULE 110684 a0 CONTALT BLOCK, 3G, MODULE jPUT O80-474
11 THERMOSWITCH, GOLD START 110-H85 31 . CONTACT BLOCK, N, 1ATCH OUTPUT 1 G474
i3 SOUNDER, WARMING ALARMS . RS178-4197 32 CONTACT BLOCK, MAD, LATCH QUTPUT 2 fan-4r4
13 SWWITGH, SOUNDER KUTE 080-004 93 HEYSWATCH, EMERGENCY START QE0-478
14 HOURS RUN COUNTER B5-007 a4 CONTACT BLOCK, M0, CRANK 080474
18 SWITCH, RCD TEST/RESET X 080-477 38 GOMTAGT BLOGK, NiQ, PRE-HEAT Q80-474
16 CONTACT BLOGK, ROD LAMP LATCH NAY 080435 36 CONTACT BLOCK, NIG, FUEL 080475
17 LAMP, RCD TRIPTERT 080-473 37 MR 4, DT CONTROL CIRCUITS 110.088
& CONTACT BLOCK, RGD RESET NG oa0-a7s a8 TERMINAL BLOGK, CONTROL PANEL A
19 CONTACT BLOCK. RCD RESET MO - OBO-474.

20 PALOTWIRE MOMITOR. OUTRUT § 190803

Fig 8 Cormorant 20kVA geherator DC control wiring
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- DESCRIFTION

TERMINAL BLOCK, CONTROL PANEL

PART No,

1 PRE-HEAT RAIL, GLOW PLUGS ENGINE

) RELAY, COLD START SLAVE 140.035
3 HEATER, COLD START ENGINE
4 STARTER MOTOR ENGINE
5 BATTERY NO.1 120034
8 BATTERY NO.2 120034
7 SOCIKET, 24V INTERVEH GLE 0b0-601
8 CHARGE ALTERNATOR ENGINE
0 NGB 5, FUEL PUMP PRIMING 190-083
10 SWITCH, FLIEL PRINE PUSHELTTON 080.051
11 SWITCH, DC FOWER [SOLATOR 06-004
2 FUEL PUMP, 24V ENGINE
13 FUEL SOLENGID, 24V ENGINE
1 SWITCH, OlL PRESSURE, NAC ENGINE
15 SWITCH, ENGINE TEMPERATURE, MO EMGINE
18 FUEL GAUGE SENDER 170620
17 SWITGH, LEW FLEL LEVEL 0BO-027
18 NA

Fig 9 Cormorantr20kVA generator DC engine wiring
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FAULT DIAGNOSIS
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DIAGNOSTICS @y 0@ o |

1 In addition to traditiona{ a
etc, the generator has the:

HIRding-an |agnost|cs technigues using diagrams and meters
it of di StICS avaliable via the controE module and a PC.

2 The approprrate(\ gtig link and CMIS workstation or LMT are requlred
3 Access Jh@kﬁéntr %ule (Fig 2) for the interface link is via the ‘Remote Control’

connector ﬁt to t sockets (Fig 1). The interface link connects into the serial port
of the co

@rsuons of the dlagnostfc facmty are available, a Mlmlc display and a. Status display.

‘Mimic display

5 The first diagnostic is the Mimic Display, which is provided to allow at-a a-glance monitoring
of the system. All non-essential information is hidden. Clear graphical displays of the
measured values allow easy performance mionitoring. Should an alarm occur this is clearly
displayed by a flashing red ‘Alarm’ legend. Details on the system operation are provided to give
more information if required.

Status display

8 The second diagnostic is the Status Display, which allows the user to see the value of all
measured inputs and the status of any of the digital inputs. Output state of the relays and LED
operation are also displayed. A text display indicates the present state of operation of modules,
shows the time remaining on any system timer that is in operation, and will give details on any
shutdown alarm that has occurred. ‘

. ~ Sub-cat 5,1
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7 As the dlagnostics are real—trme the opening -and closing of the inputs can be viewed
allowing simpie checks to be made on panel wiring if this is thought to be at fault. It is therefore
possible to simulate a switching signal by earthing the appropriate input connection in the panei.
If the input state displayed on the diagnostic page changes this indicates that the wiring is

correct. It is possible that the module configuration is incorrect and further investigation is
requlred using the conflguratlon program. -

8 Refer also to the DSE P808 for Windows Software Manual, pages 47 to 49.

FAULT FINDING

9  Fault finding informatiori is detailed in Table 1 below:

TABLE 1 FAULT FINDING

Symptom

Possible Cause

=\
<<S)Jiu}i>on

Generator will not crank.

Controller mode switch in
‘OFF/RESET position.

Discharged batteries.

F’oor battery/starter connecti@

dc protection Mch trupped

Switch t&y\@

Cha@ttenes or use inter-vehicle

@\ ector t@p -start’,
s Tughten and clean
- @%@
set Mcb. If Mcb trips again,

ate wirlng on engine systems.

Engine cranks but will not
start. (‘Fail to Start’
alarm.) No white smoke.
from exhaust whilst
cranking.

insufficient fuel in : @
Fuel filter bl wv @
Fuel sol

o \‘

\a@ﬁu with fuel.

Replace fuel level and bleed system

Check for 24 Volts at fuel solenocid
{fuel pump) during cranking.
Repair/replace as necessary.

Engine cranks, but will not
start (Fall to start alarm.)
White smoke from

/-—

exhaust whilst crankﬁg%

/g&‘@@%buew?%&lﬁ/ .

SBattemké TQC or condition -
Insufficient'crank speed

Reset fail to start alarm at controller.
Re-try cranking. :

Charge batteries or use inter-vehicle
connector to jump-start.

Low oil pressure at J
shutdown.

Low oil level in engine sump.

Top up sump oil to maximum level.
Reset alarm at controller.
Re-start generator.

High temperature

Low coolant in radiator:

Allow engine to cool before removing

shutdown. radiator cap.
Fill radiator with water/additive mixture.
Reset alarm at controller. '
Engine fan belt broken. Replace fan belt.
(‘Charge Fail' LED also lit). ‘ \
Cooling air circuit biocked or Check generator canopy inlets and ‘
re-circulating. outlets for obstructions.” Clear airways.
_ Reset alarm at controller.
Generator overload. Check value of connected load.
' ' Reduce to within rated value of
generator. {See Sub-cat 1.0.)
(continued)
Sub-cat 5.1 :
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TABLE 1 FAULT FINDING (continued)

Symptom

Possible Cause

Solution

Overspeed shutdown.

Engine overfilled with oil.

Engtne governar fault,

Check oil leve| on dipstick.

Drain excess oll until level is at
‘maximum’.

Reset alarm-at controller.

Refer to engine handbook or Service
Agent.

Underspsed shutdown.

Generator overload.

Air cleaner blocked.

Fuel filter blocked. @

Check value or connected load.
Reduce to within rated value of
ge/rlej tor. (See Sub-cat 1.0.)

/gzan place air cleaner element.
N lace fuetl filter element and bleed

et

Charge Fail warning.

| Engine fan belt broken.

| Replace fan belt.

Generator runs but main
output circuit breaker
(Mcb) will not latch.

Pilot wire mcontmus@
7

Poor earth rév &

Eartl‘K)le Fibﬁé&%gystem

“Chack all connectors in supply line

generator to load are in place and
cure,

Check earth bonding and earth
continuity between generator and load.

Check system and appliances for earth -
fault. Optionally systematically
disconnect appliances to |dent|fy faulty
item.

R

Aug 03
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Fig 1 Remote control socket
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B
©

%' - ' ONTROL MODULE

Fig 2. Control panel and control module

Sub-cat5.1 ‘ C ‘
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SUB-CATEGORY 5.2

. REPAIR INSTRUCTIONS

CONTENTS

Para
1 Disconnecting the battéry negative terminal (WARNING)
2 Removing/replacing the batteries (WARNING)

"3 Removing/replacing the control panel [\(
5 Removing/replacing the output pod g %
7 Removing/replacing the 24V inter-vehicle connectir@d
9 Remow_ng!replacmg the canopy roof @

Fig f N Page

- NS/ | |

1 Battery access cover ... (DN & ' : 5/6
2  Battery terminals ........ccocovenenn.nn. e . - 5/8
3 Control panel and door ................. 0\ - _ 7/8
4 Output pod and inter-vehicle ¢ ' ’ 7/8
5  Canopy roof removal .......... 9/10

© -@%

DISCONNECTING THE BATTER N@ IVE TERMINAL

WARNING x | . - .

" PERSONAL/INJURY. @ COMMENCING ANY SERVICE OR REPAIR WORK,
ENSURE - TH! TROL MODULE IS IN THE ‘OFF/IRESET’ POSITION.
OPE E%—IE CY STOP PUSHBUTTON. DISCONNECT THE NEGATIVE
TERMINAL-ON ERY. ENSURE THAT THERE IS NO CONNECTION TO THE

24 -VEHI! SOCKET.

% . . !
1 Open the hinged canopy access door and fasten back. Working through the door opening,
lift the biack terminal boot off the negative terminal on the nearest battery. Loosen and remove

the negative terminal and bend or tie back the battery lead to prevent it inadvertently re-
connecting with the battery. ‘ ‘

REMOVINGIREPLACING_ THE BATTERIES .
WARNING

PERSONAL INJURY. EACH BATTERY WEIGHS 40kg AND THE BATTERIES SHOULD
BE LIFTED BY TWO PEOPLE. . ' ‘

2 The generator is fitted with two batteries connected in series. Before removing eifher or
both batteries, disconnect the negative terminal as described in Para 1. ‘
(1) Unlatch and remove the lift-off canopy door. Working through the door opening (Fig
1 and Fig 2), lift the red terminal boot off the positive terminal on the nearest battery.

' ' Sub-cat 5.2
Aug 03 Page 1
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(2) Loosen and remove the positive terminal and bend or tie back the battery lead to
prevent it inadvertently re~connec’£|ng with the battery.

(3) Remove the four M8 setscrews and remove the battery access cover plate.
“Remove the two M8 setscrews that hold the battery clamp bracket.

4) Lift the hinged battery clamp top frame and tie up.
(5)  Pull/slide the first battery, until it is flush with the canopy battery access opening.
(6) Lift the red terminal boot off the positive ter‘mina_l. ‘

(7 Loosen and disconnect the link cable from the positive terminal.

(8) The first battery can now be withdrawn and lifted clear of the generator.
{9) Pull/slide the second battery untit it is flusn with-the canepy _ attery access opening.

(10) The second battery W|th the link cable attached M be withdrawn and lifted
clear of the generator.

- REMOVING/REPLACING THE CONTROL PANEL " @
- 3 Before commencing work_, disconnect the battéry n atrv rn | as described in Para 1.

(1) Untatch and open the control p @Hg 3).

(2)  Remove the nine M6 setscr ih s% control panei frame to the canopy.

(3) Ease the control pod

rou
forward and below the ape _ .
(4} ~ Remove the Q%%g that secure the control panel near cover and '

remove the cover. @ p
5 Remo ur M5 i screws that secure the Current Transformer Plate to the

control pod

perture and support it, face down jUStl

(8) Ease th'e Current Transformer Plate forward to gain access to the back."

(7) Unscrew and disconnect the 25-way D connector Ieavmg the mating half clamped
fo the tie.

(8) Remove the four M5 setscrews that secure the gland plate to the bottom of the
control panel at the rear, :

{9) Systematically'loosen and remove the cables from the terminals until the gland
plate with its conduits and cable-ends is separated from the control pod The control pod
can now be lified clear of the generator.

NOTE
The terminals used are the spring-loaded type and the cables are termlnated with

hook ctimps.

Sub-cat 5.2 ‘ :
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(10)  To remove each cable, loosen the screws and with the screwdriver still in the slot,

-press the screw against the spring and pull the cable and hook crimp.

Replacement of the controt pod'is a reversal of the removal procedure.

REMOVING/REPLACING THE OUTPUT POD

5 Before commencing work, disconnect the battery negative terminal as described in Para 1. .
(1) Remove the control pod as described in Para 3.
(2) When the gland plate has been separated from the control panel, remove the
- conduit gland nut from conduit number 3 and conduit number 5 and withdraw the cables
through the gland plate. These are the conduits to t 1ain alternator and the engine
respectively. ' :
(3) Remove the eight M6 setscrews: (Fig 4) th re the Output Pod to the canopy
end panel,
(4) Ease the Output Pod forward and |Iﬂ@ the generator complete with the.
NEMP/LEMP filter and conduits attache :
(8)  The Output Pod can be ed te with- conduits.  Alternatively,
systematloally remove the cover conduit and NEMP/LEMP filter from
the outgomg pod to the incomi
6 Replacement of the Out ut@ls a r@ f the removal procedure.
REMOVING/REPLACI @24V Ih@%-VEHICLE CONNECTION POD
7 Before commerf nmork %@ﬂn ct the battery negatlve termmal as described in Para 1.
(1) Ur La <h ‘ e lift-off canopy door.
%E%r g\e the door opening, lift the red terminal boot cover off the pOSltlve
tel‘!@@ st battery (see Fig 2). : .
(3) Leave the poS|t|ve battery terminal clamip in place and remove the lead marked
22BAT+ from the clamp
(4) Remove the lead marked 00BAT- that is bolted onto the side of the engine flywheei
housmg _ .
(5) Remove the four M6 setscrews (Fig 4) that secure the ]nter-vehlcle Socket Pod to
the canopy end panel
(B) Ease the pod out through the aperture and withdraw with the conduit attached.
(7) The Inter-vehicle Socket Pod can be replaced oomplete with conduit.
(8) Alternatively remove the cover plate and swap the conduit assembly from the
outgoing pod to the incoming one.
8 Repiacement of the Inter-vehicle Socket Pod is a reversal of the removal procedure.

Sub-cat 5.2
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REMOVING/REPLACING THE CANOPY ROOF

9 For better access during service and repair work, it may be beneficial to remove the canopy
roof. Refer to Fig 5. , ‘

(1) - Unlatch and remove the lift-off door.
(2) Unlateh and open the hinged canopy door.
(3) Remove the fourteen M6 setscrews that 's'.ecure_ the roof to the canopy end panels.

4). With assistance énd using the handles on the roof, lift the roof off and clear of the
generator. .

10 Replacement of the canopy roof is a reversal of the removal procedurég.
'f:\\
=
OV >

O

Sub-cat 5.2 :
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_ C
M8 SETSCREWS
(4 OFF)

*’imi‘:?‘ﬂ.iz‘ﬂ%

i

NEGATIVE
TERMINAL s

BATTERY No 1 ~.__

POSITIVE

- Fig 2 Battery terminals
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© OFF)
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Fig 4 Output pod and inter-vehicle connection pod
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LIFTING RANDLES =~

M5 SETSCREWS
(140FF)

.

. Aug 03

Fig 5 Canopy roof removal
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ROUTINE MAINTENANCE

CONTENTS

Para_
1 Engine
2 Coolant level . _
3 - Oil level filt and drain ‘ ' f
4 Alternator : _ : p:%.
5 Automatic voltage regulator @
6 Canopy ‘
9  Fueltank : , @

10 Maintenance schedule summary @
12 initial 50 hour service ' ] '
13 Daily ' : @ 4 @
14 Every 50 hours o
16 Every 250 hours @ | @ ,
16 Every 500 hours v &
17 Every 1000 hours &
Conditioning ' v ] %‘*
ey )

18 Winter operation (WA{ ) KOS
19  Coolant i

20 Oil change - wintergrade
24 Fuel syste
29 Summer g
30 Qil char r - -
34 Fuebsyst ‘
. ~J) @ | - 3 |
Fig %% Q . Page
1 Q\;@E{v through hinged canopy door .................... e e b e ettt e 7/8
2 iew through lift-off canopy door ................. e e rerreesee e e e 9/10
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4 Radiator fHEr CaPD oot sttt et 1112
5  Fueldrain. e e errr e ————— et 13/14 -
8 Expansion bottle and fUBI FIHEr. ..........coee oot 13/14

ENGINE

1 The Lubrication and Maintenance schedule for the engine is detailed in Para 145 of the
4LE1 Engine Instruction Manual {Annex A). A summary of the schedule is also shown in Paras
10'to 16. In addition, the following information details the engine maintenance in relation to the
canopy. Daily engine maintenance is via the hinged door on the canopy (Fig 1).

Coolant level

2 The coolant level should be checked When the engine is cold (Annex A, Para 94 of the
ALE1 Engine Instruction Manual). To completely refill the radiator and engine with coolant, use
the radiator access flap in the canopy roof (Fig 3 and Fig 4).

Sub-cat 5.3
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Oil level fill and drain
NOTE

Run the éngine, on load if possible, for approximately 15 minutes to warm up the oil before
draining. This will significantly reduce the drainage time.

3 Draining of the lubricating oil is achieved using the hose drain’ point on the side of the
canopy base. Remove the cap/end stop and position a sultable receptacle for the collection of
the waste oll, or connect a hose leading to a receptacle (thread type % inch BSP). Qi draining
will begin when the sump tap, positioned just inside the canopy, is turned ON. Refer to the
4LE1 Engine Instruction Manual (Annex A, Para 84) for further information.

ALTERNATOR %} ‘
4 The alternator requires no maintenance other than to ensure th ¢he coaling air vents do
not become blocked by dirt, debris, etc. Every 50 operating hours isrecafomended.

Automatic voltage regulator | @ i

5 Restricted access to the voltage régulator is via the i anopy. douh (Fig 2). The vo_ltége
regulator is located behind the side plate of the altern inal routine. maintenance

is required. V/& ‘

CANOPY @7 | @

6 Every 250 operating hours check the @@\y of fi¥ ™ d fasteners on t

DL T _

7 Lubricate hinges and latches W@Ql@@'n\;chin@. ,

"8 Ensure that the inlet and ou‘@vres @ clean and unimpeded at all timéé.
- | /f)\ N o -

FUEL TANK ot

) %\ - '
"9 It may be p'rude%t\é%-ra{n grlg\&%h the fuel tank every 500 operatinq hours, particularly

- when the generato erated igh humidity and dusty environments.

N

MAINTENANCE SG\I‘/I'éDU LE SUMMARY

he machine.

10 The foliowing schedule summary details the MINIMUM recommended routine maintenance
required for the upkeep of the 20kVA generator set. Refer also to the Maintenance Schedule in

the 4LE1 Engine Instruction Manual (Annex A, Para 145) and to the schedule in the Technician
‘Guide {Annex C, Table 1). ‘

11 Operating conditions.and.experience may lead to the reducing of some of the intervals.

Initial 50 hour service

[

12 Replace the engine oil filter and change the engine oll after the initial 50 hours of engine

‘operation. Thereafter foliow the regular maintenance schedule. .

Sub-cat 5.3 : -
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Daily
13 The following routine maintenance checks should be carried out on a daily basis:
(1) Check engine_oii ievel.
(2)  Check enginé' coolant level.
(3) | Check air cleaner.dust valve.
(4) Check air cleaner restriction indicator.

{(5) = Check canopy air inlets and outlets.

(6)  General visual inspection. /\%

Every 50 hours . . !Q

14 The following routlne maintenance procedure id’ée carried out after every 50 hours of
- operation:

(1) Check fan belt tension. @ @
(2 | . Drain water from fuel flter
| (3) Clean alternator aw(\y

Every 250 hours

< ' :
15 The following rou mte@ocedures should be carried out after every 250 hours

of operat|0nC aﬁgmbn @
@ @geczf@@on.

@ Check exhaust flanges and joints for tightness and leaks.
(4) Check machine fixings and fastenings.

Every 500 hours

16 The followmg routine maintenance procedures should be carried out after every 500 hours
of operation: : :

{1) Change Iubricating oil filter.. Change fuel filter element.
(2) Check air in-téke hoses, connection and system.

(3) - Clean crankcase vent tube.

4) Check cooling system.

(5) Check coolant concentration.

(6)  Flush and drain the-fuel tank.

_ . Sub-catb3
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'Every 1000 hours
17 The following maintenance procedures should be carried out aftér every 1000 hours:
(1) | Check and adjust.engine valve clearonces.
(2) ‘Flush cooling system and re'—fiII.
(3) Pressure test cooling system.
{4) Clean the starter motor comm'utétor. -
(5) Clean the generator slip ring.
(6) © Check brush length and contact pressure. _
- CONDITIONING o | é& ‘
Winter o"peration S '. | ' ' /_@
e

18 Operatlon and storageftransn of the generators at te /aures beiow -5°C reqmres
special preparation to ensure reliability.

WARNING %

PERSONAL INJURY DO NOT REMOVE T ' P WHILST THE ENGINE -
- IS RUNNING OR HOT.

PERSONAL INJURY. 20KVA OR ANT — ETHYLINE GLYCOL IS
HARMFUL IF SWALLOWED CONTACT WITH EYES, RINSE -
IMMEDIATELY WITH PLENT AT SEEK MEDICAL ADVICE. ALWAYS
WEAR PROTECTIVE CLO AND EY/FACE PROTECTION. IF YOU
FEEL UNWELL, SEEK @BA EDIATELY

Coolant Q

- 19 The coolant m “%@ 0/58 re of water and ethylene glycol antlfreeze Check the
conhcentration usj drometer f no method of checking is available, it is advisable to

completely drain o olant and refill with a new mixture of known concentration. Refer to the
4LE1 Engine Instructlon Manual when required (Annex A, Paras 90 to 98).

Oil change - winter grade

20 Run the engine, on load if possible, for 15 minutes to warm up the 0|I before draining. This

will significantly reduce the drainage time. Refer to the 4LE1 Engine Instruction Manual when
required {Annex A, Paras 81 to 89). :

21 Stop the engine and drain the oil as described in Para 3.

22 Re-fill the engine with Muiti-viscosity diesel oil - grade SAE 5W—30 The Military equivatent
is OMD-55 (25 litre, NSN 9150- 99-477-3153).

23 Changing the oil filter element is not essential uniess the generator is due for service.

Sub-cat5.3
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Fuel system

-24  Refer to the 4LE1 Instruction Manual when required (Annex A, Paras 99 to 105). It is
recommended that Dieso (even with winter additives) be not used at temperatures below ~5°C.

25 Any Dieso in the fuel tank should be completely drained usmg the draln plug on the side of
the canopy base (Fig 5). ‘

26 Chan‘ge the fuel filter element (Fi'g 8). Refer to Annex A, Para 104.

27 Re-fill the fuel tank W|th AVTUR and bleed the engme fuel system as described in the 4LE1
Engine Instructton Manual (Annex A, Para 102).

~ 28 Run the engine for 30 minutes, on load if possible, to eﬁs&% that all DiesoVwithin the fuel
system has been replaced by AVTUR. :

Summer operation >

29 For operation at high ambient temperatur rrington recommends the following
preparation: Q . ,

Oil changs - summer grade

30 Run the engine, on load if pos@ x\tes to warm up the oil before draining. This

~ will significantly reduce the dral

31. " Stop the engine and r@he oil rbed in Para 3.
32 Re-fill the engine ith-Multi-vi 1t diesel engine oil - grade SAE 15W-40. The Military

equivalent is OMD 11 litr 50 99-224 2540).

33 Changln iéflo?t’lter@>
o

is not essential unless the generator is due for service.

Fuel sys

@enemtor has been operating W|th AVTUR as the fuel, it is recommended that Dieso
be used-at ambient temperatures where there is no risk of waxing, ie above -5°C. :

35 It is not necessary to drain any AVTUR from the fuel system. Dieso can be’ mlxed/added
so that the changeover is gradual.

36 Although there are no problems associated with operatlng on AVTUR at high temperatures,
" the engine power is shghtly reduced {5%) and iubncatlng properties are not as good.

37 Harrington recommends operation on Dieso wherever ambient temperatures allow.

Sub-cat 5.3
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QUL FILLER CAR

'RADIATOR
T OVERFLOW PIPE

' OIL FILLER CAP

/

e

e [HBPSTICK ' '

OIL FILTER —ns. EXPANSION BOTTLE
e FUEL INJECTION
PRIME PUMP
PUMP BOX
\ v ?
-
FUEL™
FILTER
Fig 1 View through hinged canopy door
' . Sub-cat 5.3
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AUTOMATIC
VOLTAGE REGULATOR s

__EMP
— " FILTER

ALTE%Q,

EXHAUST |
MANIFOLD ...

BATTERY No 2
POSITIVE
TERMINAL

Fig 2 View through lift-off canopy door
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,Fig' 4 Radiator filler bap
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Fig 6 Expansion bottle and fuel filter ' |
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' COMMERCIAL PARTS LISTS -

CONTENTS

Para

20kVA CORMORANT GENERATOR SPARES

1 Engine consumable spares .
2 Engine spare parts , (
3 Alternator spare parts S %
4 Master parts list i
6  Service and technicai assistance ©

Table _ : . @ - Page
1" Engine consumable spares .............. < N ST vt ——— - 1
2 Engine spare parts ..........cccccvveennn, &0 @ ......... @ ....... e 7 2
3 Alternator spare pars ..., 3
4 Master parts list .................. - 3-8

‘ ZOKW\@O

' : 0),

ENGINE CONSUMABL& Q ‘ - |

1 Consumable sp@br th g@!esel engine, Model 4LE1, are detailed in Table 1.

K ENGINE CONSUMABLE SPARES
@ |
§ \Po)scription‘ " Part No. Qty
_ @ Qil filter e'lement SZBQ4456~7412 1
- | Fuel filter element - §5Z894132-9471 1
| Air filter element SZ100020 1
FanBelt $2897230-9390 1

' ' Sub-cat 7.2
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2  Spare parts for the Isuzu diesel engine, Model 4LE1, are detailed in Table 2.

TABLE 2 ENGINE SPARE PARTS

No. Description Part No. Qty
1 Blockage indicator SZ2100011-4L.8 1
2 | Heater plug chamber S$Z900096-4LE 1
3 | Starter motor, 24V SZ897137-4781 1
4 | Alternator, 24V $Z897112-6760 1
5 | Glow plug, 24V - S2897126-2570 ..\ 4
6 | Fuel control solenoid, 24V $7897209-1150)) 1
7 | Manifold heater plug, 24V - SZ900095AL: 2
8 | Fuel feed pump, 24V SZ600040:ALE 1
9 | Oil pressure switch 8;98\2?@/45699 1
10 | Water temperature switch /&8@125/@1)\@\)) 1
11- | Thermostat _ vé;%97/21?\1\-2\6§@ A
12 | Joint, thermostat cover _ %S‘Z(S\@@@S)BTM 1
13 | Water purnp assembly f\\ 182-8531 1
14 | Radiator assembly. )"/ 1<VE2400001-ALS 1
15| Radiator mounts, top2 \{ $Z400046-ALS 2
16| Radiator mounts, bsttom -\ | §7400012-ALS 2
17 | Radiator hos¢rfop> (X 5Z400015-ALS | 1
18| Radiator ficke, Bdttoni:. SZ400035-ALS 1
19 | Fan,calng” () $2513660-3080 1
20 | Injestornozzle | $7894130-5320 4
21 | Injecfdr assembly $2897079-9760 4
22 | Fuel injection pump SZ897147-5801 4
23 | Gasket set $Z2587812-8104 1
24 | Jointing compound, red $7188440-5400 1
25 | Jointing compound, black $Z188440-1150 1
26 | Oilfiller cap, top cover SZ894133-2075 1
27 | Oil filler cap, front gearcase cover SZ894425-6852 1
28 | Dipstick | $7897166-9600 1
29 | Lub oil cooler assembly $2897102-3200 1
30 | Hose, cylinder head to oil cooler SZ897148-3430 1
31 | Hose, oil cooler to tee piece $7897148-3450 1
32 | Hose, water pump to tee piece SZ897102-8790 - 1
33 | Exhaust gasket $2897042-0280 1
Sub-cat 7.2
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ALTERNATOR SPARE PARTS

3  Spare parts for the Newage alternator, Model BCI182J, are detailed in Table 3.

OM-SZNS200HAE3X001

TABLE 3 ALTERNATOR SPARE PARTS

No.

Description

Part No.

Qty

Automatic voltage regulator SX460

NEQ00-24602/1P

2 Rectifier service kit

NRSK-1101

Bearing, Non drive end

N051-01058

MASTER PARTS LIST

4  The master parts list for the 20KVA Cormorant Ger{1

TABLE 4 MASTE@T '

<A\

js pravided in Table 4.

LIST
No. Description Q\j > Q Part No. Qty
1| Isuzu 4LET 24V 3000revimi’ > 1015-264 1
2 Newage BCI182J \ 020-231 1
3 | Canopy, base assemhly\ N 040-743/01 1
4 | Canopy, batterygpéélﬁlﬁrack/ﬁ — 040-743/07 1
5 | Canopy, ba‘ge@w{lqu) O) 040-743/10 1
6 | Canopy, baftetyaccessaaver’ 040-743/11 1
7 | Cangpy. etk pockeét, sng end 040-743/12 1
8 | Ganopyfork pogket 4t end 040-743/13 1
9 “Q@/;%y, fqrrébg@ket cover 040-743/17 2
LN nopy&e e end cover 040-743/18 1
' \\@ ) Canopy, alternator end cover 040-743/19 1
12 - | Canopy, roof panel ' 040-743/20 1
13 | Canopy, radiator baffle 040-743/21 1
14 | Canopy, lift-off door . 040-743/22 1
15 | Canopy, hinged door 040-743/24 1
16 Canopy, door catch bracket 040-743/28 2
17 | Canopy, fuel tank _ 040-743/29 1
18 : Canopy, e/stop, inter-vehicle pod - 040-743/32 1
19 | Canopy, fuel filler pod 040-743/33 1
20 | Canopy, header bottle bracket 040-743/34 1
21 | Canopy, roof foam retaining strip 040-743/35 2
22 | Canopy, engine support bracket 040-743/36 2
(continued)
Sub-cat 7.2
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TABLE 4 MASTER PARTS LIST (continued)

No. Description Part No. Qty
23 | Canopy, radiator access cover 040-743/37 1
24 | Canopy, output socket pod 040-743/38 1

.25 | Canopy, efstop, inter-vehicle pod backpiate 040-743/40Q 1
26 | Canopy, control panel cover 040-743/41 1
27 | Canopy, battery clamp top frame 040-743/44 1
28 | Canopy, control panel latch bracket 040-743/45 1
29 | Canopy, control panel pod 040-743/46 1
30 | Canopy, control pod backplate 040-743/48~\ 1
31 | Canapy, control pod glandplate 040-743/50 1
32 | Canopy, control pod CT plate - 040~ f\éﬂﬁ‘? 1
33 | Canopy, hot air louvre _@40@213//53 1
34 Canbpy, hot air baffle (ﬁO/T 1
35 | Canopy, cool air louvre \/049@@%/ 4
36 | Canopy, cool air baffle - primary & /62 2
37 | Canopy, cool air baffle - Secondary ‘ QQDQ(YMSIGS 1

.-38 | Canopy, silencer support brabk{(\\f N \%040-,743/64 2
39 | Canopy, battery clamp plvo\tf@a ~ G 040-743/65 1
40 | Canopy, battery clamp fisitg bracket, 040-743/66 1

41 | Canopy, bracket - fuslbanster /p/«.mpb 040-743/67 1
42 | Canopy, altematﬁ( eﬁqﬁoan&@ﬁﬁgﬁ) 040-743/68 1
43 | Canopy, fuel @fin cover N7, 040-743/69 1
44 | Canopy, @Mﬁx@@&&wacket 040-743/70 2
45 Canm%nsfer pum;ﬁtfcat;on fongue 040-743/71 1
48 \Canopk transfer pump tongue bracket 040-743/72 1
47 | Canopy, transfer pump bracket 040-743/73 1
48 Canopy, exhaust extension strap clamp 040-743/74 3
49 | Canopy, fork pod cover plate 040-743/76 4
90 | Canopy, tee key storage bracket 040-742/65 1
51 | Clamp, module interface converter 030-566 1
52 | Anti vibration mount, main (070-486 4
53 .| Battery (OLDHAM UKGTNMF) 120-034 2
54 | Battery lead, positive ' 120-507 1
55 | Battery lead, negative -120-508 1
56 | Battery lead, link 120-509 1

(continued)
Sub-cat 7.2
Page 4
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TABLE 4 MASTER PARTS LIST (continued)

No. Description Part No. Qty
57 | Battery terminal - Positive - 120-211 2
58 | Battery terminal - Negative - 120-212 2
59 | Battery terminal cover - black 120-201 2
60 | Battery terminal cover - red 120-202 2
61 | Foam tape, battery clamp - 160-212 1
62 | Fuel pipe, tank to pump 175-001 1
63 | Fuel pipe, pump to fiiter 175-002 1
64 | Fuel pipe, fitter to pump rail . c={75-003- 1
65 | Fuel pipe, leak-off Q) 175004 1
66 | Fuel nippte 1/4in BSP with pick-up tube ((\) 170-401 1
67 | Fuel nipple 5/16in BSP (5 170-102 1
68 | Fuel nipple 1/8in BSP 5/16in hosetall o, 170-231 o2
69 | Fuel filler hose jW/ S\ 065-604 1
70 | Clamp, filler hose L 170-132 2
71 | Fuelfiller cap s - 065-501 1
72 | Chain, fuel cap reta(ﬁf@ /;,g \5 070-930 0
73 | Fuel drain elbow 112N BSPING ™ 170-142 K
74 | Fuel drain pla§, 172in BSP male L 170-143 1
75 | Fuel drafnzedycer, ;ﬂ\&?yzm BSP 170-144 1
76 | Fueldraintap, 12iBsE 170-145 1
77 | Exclesure, fuhpamp switch 030-564 1
78~ Fuigl pump:witeh, pushbutton 080-051 1
79\ \Relay, 24V 40A 1-pole, Cold start 140-035 1
80~| Relay base, 40A Cold start 140-028 1
81 | Oil drain kit 655-001 1
82 | Exhaust silencer, 2" ports 180-131 1
83 | Exhaust manifold pipe 180-595 1
84 | Flexible link pipe 180-596 1
85 | Tail pipe 180-587 1
86 | Silencer body clamp 180-722 2
‘87 | Exhaust clamp 2-1/4 in 180-713 3
88 | Insulation, exhaust manifold 160-301 1
89 | Radiator expansion bottle 018-308 -1
90 | Acoustic foam kit, canopy 160-073 1
{continued)
Sub-cat 7.2
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TABLE 4 MASTER PARTS LIST (continued)

No. Description . . ' - Part No. Qty
91 | Budget lock, universal 070-893 5
92 | Key, budget lock E 070-860 1
93 | Escutcheon cover 070-858 5
94 | Latch - wing handle, radiator access cover 070-870 1
‘856 | Cam - wing handle 070-875 1

96 | Hinge, side door - - | oro903 2
97 | Hinge, radiator cap access cover - 070-905 G 2

- 98 Hinge, control panel cover . _ _070-994% 2
99 | Handle - door, recessed B 07}2;5%@% | 3
100 | Handle - roof, folding sprung loaded 2.
101 | Stop/buffer, door _ 076945 _ 1
102'. Seal, door - side edge . Q) 16/075@) 2
103 } Seal, cover - straight edge . \ 7 ( 2
104 | Foam tape, panel inserts (10m roll)<\ ' - . 1\&)-209 1
105 | Strap, exhaust extension stowa(\ % 151-211 3
106 | Engine management moduLef@ i:7 125-043 1
107 | Interface converter, engifienan, mg\du‘le\ 125074 1
108 | Relay slave module AN 140-046 1
109 ! Hours counter, 2{@\\\B . 085-307_ 1
110 | Mob, 2 pole (#5A) outputRafz 110-843 2
111 | Weatherover, 2-pole Rich> 110-836 2
112 | Rod detestivh module, EFR1T 110-859 1
113 | Red current transformer 110-864 1
114 | Pilot Wire Monitor, ELM1E _ ~ 110-601 2
115 | Red Reset / Test switch ' ~ 080-472 1
116 | LED module, Red reset / test switch 080-473 1
117 | Relay 24V, 2-pole | 140-031 5
118 | Relay 24V, 1-pole  3RS353-837 2
119 | Relay base, 2-pole : 3RS353-966 2
120 | Relay base, 1-pole 3 3RS353-944 4
121 | Timer, 2-pole, cold start heater 140-437 1
122 | Timer, 1-pole, low fuel alarm 140-436" 1

(continued)
Sub-cat 7.2

FPage 6 Aug 03




Army Equipment
Support Publication

- OM-SZNS200HAE3X001

_TABLE 4 MASTER PARTS LIST (continued)

“No.: Description Part No. Qty
123 | Temperature switch, -12 deg C 110-865 1
124 | Mcb, 1-pole (35A), Dc circuit 110-066 1
125 | Mcb, 1-pole (10A), Fuel pump 110-063 1
126 | Mcb, 1-pole (2A), Ac meters 110-067 1
127 | Weather cover, 1-pole mcb 110-091 . 3
128 | Fuel gauge, 24V 170-620 1
129 | Sender, fuel gauge ,085-709 1
130 | Flange, fuel gauge mount Ab\85-703 1
131 | Switch, fuelhours status (10Amom.) <)) 080-031 1
132 | Switch, sounder mute (1))~ 080-004 1
133 | Weather cover, toggle switch _ ( ( 0 . 080-005 3
134 | Fuel level switch, 1 switch position R Vgt \ 170-656 . 1
135 | Voltmeter, 0-300V N OB\ 085057 1
136 | Ammeter, 0-100A : w ' 085-255 1
137 | Ammeter C.T. 100:5A ¢, N o\ 085-257 1
138 | Start/stop switch - hgad)\ "~ 080-801 1
139 | Start/stop switchaontact ass\<, 080-802 1
140 | Start/stop §\w/|ﬁslq '-\veag:ker\co&er 080-803 1
141 | Keyswitch, 2 positior o> | 080479 1
142 Fixir\((a\q\q&or, g\&i@)//contact blocks 080-480 3
143 | Gontact block\kayswitch N/O 080-474 5
144-PContact blbek. kdyswitch N/C 080-475 4
@é\ \Keyswitch,\ii position, spring return 080-476 1
146 Key retainer/spring return, 3-pos'n switch - 080-478 1
147 | Sounder, audible alarm 24V R8178-4197 1
148 | Inter-vehicle connector, 24V NATO 090-601 1
149 | Emergency stop switch c/w contacts 3RS5318-979 - 1
150 | Legend plate - Em. Stop switch 3RS319-253 1
151 | Socket, AC power outplit, 50A 4 pin 090-611 2
152 | Socket, remote monitor, 2A 6 pin - 090-612 1
183 | Cap, remote monitor socket 090-967 1
154 | Gasket, remote monitor socket 090-968 1
155 | Filter assembly, NEMP/LEMP 136-501 1
156 | Bracket, DIN rail support 135-505 - 2

(continued)
: Sub-cat 7.2
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TABLE 4 MASTER PARTS LIST (continued)

- No. Description . Part No. Qty
157 | Terminal 4mm WDU, DC connections 115-725 15
158 | Terminal, diode, WDK2.5D 115731 1
159 | Terminal, double deck WDK2.5 115-732 1
160 | End-plate, WDK terminal - 115-733 2
161 | Terminal 10mm WDU, AC power output | 115727 6
162 | End-plate, 2.5 - 10mm terminal 115-742 1
163 | End-plate, 16 - 35mm terminal - A 115-729 - 1
164 | Terminal 35mm, AC power input 115- 728@\ 3
165 | End stop - DIN terminal | ‘ ' 115—.7<§ﬁ>) 2
166 | Wiring loom, AC alternator to panel | : 15(5:\§)\I\> 1
167 | Wiring loom, AC output 1 _ (@JSE,\U/Z 1
168 | Wiring loom, AC output2 = - - |~ 155-008 1
169 | Wiring loom, Pilot & remote - By N 1@@3W 1
170 | Wiring loom, E/stop & CT ' {55005 1
171 | Wiring loom, engine control . ¢ \@%—006 1
172 | Wiring loom, Inter-vehicle \/(\\ N 155-007 1
173 | Generator information @ PN "~ 499-312 1
174 | Mod. Strike plate - PPRE- Y 499-511 1
175 | Label, control panel as¢ia, ~ 499-568 7
176 | Label set, output@\ 0 N _ . 498-533 1
177 | Label kit, canapy:\ |  499-588 2
178 ngnutgmb\\béss\\\y’ |  150-204 1
179 | Earthosiudy, M12 x 50 - 150-205 1
180 Washer,-"éarth point - M12, brass : 160-206 2
181 | Nut, earth point - M12, brass | 150-207 1
182 -| Trailer-generator earth link cable 136-006 1

183 | Exhaust extension J ~ 180-028 2

184 Pin', exhaust extension retainer .180-917 2
185 | Insulation, exhaust extension 160-601 2
186 | Pump, fuel transfer _— 170-874 1
187 | Hose, inlet, fuel transfer pump _ 175-010 1
188 | Hose, outlet, fuel transfer pump 175-011 1
189 | Nipple, fuel transfer pump 170-308 1
190 | Hose clamp, fuel fransfer pump 170-131 1

Sub-cat 7.2
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5  For Isuzu Engine parts not listed above, refer to the Isuzu engine parts catalogue, For
Newage Alternator parts not listed above, refer to the Newage alternator handbook. For

Canopy and Control system parts not listed above, refer to the parts list in Table 4 of this
chapter. . . ) .

SERVICE AND TECHNICAL ASSISTANCE
6  Spares, service and technical assistance are available from:

HARRINGTON GENERATORS INTERNATIONAL LTD.
RAVENS TOR ROAD - '

WIRKSWORTH.

DERBY'

DE4 4FY | | ' ‘

ENGLAND - Q&

, : o . <)

Tel: 44 (0) 1620 824284 Ry Q _

Fax: 44 (0) 1629 824613 @
voTE | @

Y%
— Q\“\b |

, Sub-cat 7.2
Aug 03 ' ' Page 9/10
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- iSUZU DIESEL ENGINE - 4LE1 INSTRUCTION MANUAL

WARNING

CALIFCRNIA PROPOS]TION 65 WARNING. DIESEL ENGINE EXHAUST AND SOME OF ITS -
CONSTITUENTS ARE KNOWN TC THE STATE OF CALIFORNIA TO CAUSE CANCER, BIRTH
DEFECTS, AND OTHER REPRODUCTIVE HARM.

FOREWORD

.1 The ISUZU industrial diesel engines are a.product of ISUZU's ng years of experience, advanced
technology. I1SUZU takes great pride in the superlor durability and caﬁg ting economy of these engines.

2 In order to get the fullest use and benefit from your mdust
and maintain it correctly. This manual is designed to help yoig-d

| %gme it is important that you operate
i)

3 Please read this Manual carefully and follow its opg
will ensure many years of trouble-free and economicat e gg}g

nd maintenance recommendations. This

peration, o

4 Should your engine require serv:cmg, ple @st ISUZU engine outlet. He knows
your engine best and is ready to meet your s

i
5 Al information, |l|ustrat|ons and sp&%ﬁon@d in this Manual are based on the latest
lic

product information avallable at the i E\Q(/u

\
6 ISUZU reserves the nghQ %a@ Manual at any tlmeW|th0ut priar notice,

" ENGINE EXTERNAL VIE

7 Views of the Modﬁ%ﬂ are%%%» Flgs 1and 2,

Exhaust manitold

' '] = e Starter
P W W‘ DL
' %ﬂ"&u e M“il"“' '

. V . ﬂ‘ :i
Alternator As *H;

Water drain plug ﬂ::ﬂw— N
=1y, \j

Fig 1 External view (LH)

Note:

Engine detaifs may
vary depending on tha
specifications,

Annex A
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Nozzla holder Qli filter cap

Enging stop solenoid (E

Couling fan

["/'} Thermestat housing
o
/ TEngine pontrol laver

O filker —=7 15 —g= ﬁmﬁll.
:j L Oit filer cap %

L eHE o

_ J\MJ ot
Dipstick @ 1 Engine detalls may
Drain plug vary depending on the
. @%ﬁﬁcaﬁon& :
Fig2 External @ &@
GENERAL INFORMATION - ‘ v @
<\/ Q/Oly S

Standard engine data and specifications <

TABLE 1 &\

A

\%TANDA NGINE DATA

Engine Type : % @

\hVater Cooled, four cycie, in-line overhead
valve type

Combushon type

In-direct injection

_/ﬁ
No. of cyllnderscﬁﬁx&rok@\ mm

4-85x96
Piston displaceinany lit (cid) 2.179 (133)
Compression rafib 215101
Firing order 1-3-4-2
* Rated output; SEA GROSS kW(hp).v'min4 40.5 (54.3) / 3000
*  Max. torque; SEA GROSS Nm{lbft)/min 143 (194)/ 1800

Injection pump

Bosch, PFR type

Governor

Mechanical type

Injection nozzles

Throttle type

Specified fuel

Diesel fuel (ASTM D975 No.2-D)

NOTES

{13 These specifications are based on the standard engine.

(2) Specifications for items marked with an asterisk (*) will vary according to the type of
equipment in which the engine is installed. If you are unable to locate the data applicable to your

engine, please contact your equipment supplier.

)

Annex A
Page 4
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TABLE 2 4LE1 STANDARD ENGINE SPECIFICATIONS

* Starter

(V-kW) 12-1.8
* Alternator {V-A) . 12-35
- Specified engine il (AP| grade) o CCorCD
* Oil volume lit {gts) About 8.1 (8.6)
Coolant volume (Engine only) Iit (ats) About 2.8 (3.0}
* Engine dry weight kg {Ib) 180 (397)
' Overall length mm (in) : 687 (27.0)
" c'firr‘r?gfsions Overall width mm (in) 472 (18.6)
| Overail height mm (n) 1. ( | 592(23.3)
Valve clearance (cold) mm (in ) 0.4/0;(%\0’1\5Jf0r exhaust and intake
Nozzle injection pressure MPa (p3|) SN 13.2 (1920}
* Injection timing B.T.D.C. \\) 16°

NOTES

{1 These speciﬂcations are hased

(2) Spemflcatlons for items ma$\ag/
eqmpment in which the engine isjnst

engine, please contact your eg@\

EPA certified engine data ar@ i
. : [N

|sk ) will vary according to the. type. of
. ;f@e unab!e to locate the data applicable to your

ERTIFIED ENGINE DATA

ISUZU engine modelname < 4LE1

Engine family s o XSZXL02. 2DNB | XSZXL02. 2DNC .| XSZXL02. 2DNF
Engine cod@\\/ & 22DNB 22DNC 22DNF
Engme(@ge\ Water-Cooled, four cycle, in-line overhead valve type

_ Com&b\t{s@ type In-direct Injection '

No. of cylinders - bore x stroke - mm (in) 4-85x96(3.35x3.78) -

Engine displacement ‘ lit {cid) 2.179 (133.0)

Compréssion ratio 21.5t0 1

Firing order ' 1-3-4-2

Rated power: SAE NET KWihp)/min™ | 39.0 (52.3)/3000 | 33.3 (44.7)/2400 | 35.0 (46.9)/3000
Fuel flow at max rated power (mm®/stroke) 34.9 36.9 311

Max. torque: SAE NET Nmlbft)/min™ | 139.8 (1901750 | 139.8 (190Y1750 | 139.8 {190)/11750
Fuel flow at max. torque = (mm®/stroke) . 358 " 388 © 358

Exhaust emission control system

Engine modification

Injection pump

Bosch, PFR type

Governor

Variable speed, Mechanical type

Aug03

Injection nozzles Throttle type
Specified fuel Diesel fuel (ASTM D975 No.2-D)
Annex A
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- TABLE 4 EPA CERTIFIED ENGINE SPECIFICATIONS

Starter S (VW) S 12412
Alternator : (V-A) 12-20
Specified engine oil (API grade) CCorCD
Lubrication oil volume L (gts) B3 (6.7)
‘Coolant volume (Engine only) L (gts) 7 2.5(2.6) -
Engine dry weight , kg {lb) 132 (201)

: Overall length mm (in) 837 (21.1)
hgne Overall width mm (in) 475 (18.7)

' Overall height mm {in) 590 (23.2),
Valve clearance (cold) | mm-{in) 0.20 (0.0078) for (e(ﬁg\@%nd infake
. Nozzle injection prassure MPa (psi) ‘ 1/3;2&\@0)
Injection timing B.T.D.C. ' \J‘?y)’

Emission control label: engine label (EPA

EC erﬁiss‘ion control label o Q ' <>
= 50

8 Em|33|on control label is attached at the cent

‘ cylmder body, or onh the cylinder head cover. ()ZF» t|
‘ englne may vary depending an the engine sp a} /ré —

9 .« The followmg is a sample of the I?& u1red fo@glne erhission control information, along with

Iocgtlon %

HE XX/ XX

ISUZU RN,

ENGINE PAMILY | XXX00XX,
ﬂEGiNE CODE . N00KX

AODE XKXX
ENGINE DISPLACEME
DATE OF ENGINE l{

ENGINE SPECIFICA
REFER TD OWNER'S UAL FOR MAINTENANCE
SPECIFICATION AND ADJUSTMENT,

THIS ENGINE CONFORMS Tﬁl U 5 EM REGULATIONS

APFLICABLE 7O 1993 MOD

LARGE NONRDAD CGMFSESSIGN !GNIT!‘JN ENGINES,
. ' , P, ND. KX XXX -X

Annex A :
Page 6 _ . Aug 03




ISUZU INSTRUCTION MANUAL

Supplemental: engine label (for EPA)

10 Emission control label is attached at a visible point-on ihe equiprhent.

ISUEU R

EMIMNE FAMALY: 0000000004 *ENINE SPECFICATION
TR,

ENGINE CODE: A PONVEA.
k<0000 ENENETRAN DISENKAG ED)
EHTANE CUSPLALERENT - 0000 m WAL RPit
10N KRG AP
EXHAUST Exmisdidn AL RATE
CONTADL SYSHEM 2000 W
VAV L DLDY
] ¢+ Ay
THIS ENOING I3 CENTIRED TO DH o X,
APFRRTE QN IHESEL FUEL. AT e JECHRME
Ttk ERBHIE THANG 5 IO 4TDC

TQ X0
MGOTLYERR 1) 5. EPANGNAOAD  LERYIDLE O0UAMM
IESEL ENGINES AHG CAUFORNIA  (SMODEL SPECIFICATION
LHFROAL 1 EHCWNES HESDLATION. . SEE SERVICE ML)

L Baify ™) BN, X000

EC emission control label: engine label

N Emisé'ion control label is attached. at the front of injection p&pver located at the right side of
cylinder body. The following is the detall of a label required for @; emission control information, along

with location. | @ ,
N ‘-\ -
. (1SuUZU e @ N
ENGINE FAMILY NAME  -XXXX .

ENGINE TYPe s A @
ENGINE LONUMBER  XXKK-KKXIOXX
TYPE APPROVAL NUMEER

¢9"57/68CA0/000X X3 )
L P. 0. x0ag gk Q
7 N

R Q
Englif1e idel\i\@é@n . '
: POSItIOKé\%l?EI Y

12 %éﬁgine serial number is. stamped on the front upper right side ‘of the cylinder body, and the

engine model is cast on the rear lower right side of the cylinder body just above the oil filter (Fig 3).
Further, engine model is described also on an ID label on the top of the cylinder head cover.

Fig 3 Engine identification

Annex A
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Confirmation of engine serial numbar
WARNING ‘ ‘

PERSONAL INJURY. CONDUCT CONFIRMATION OF ENGINE SERIAL NUMBER WITH THE
ENGINE STOPPED. TO AVOID BEING INJURED, DO NOT CHECK IT WHILE THE ENGINE IS
STILL HOT. :

13 Itis advisabie to check the engine serial number, engine model name and type of machine together
with the equipment manufacturer's name, as it is required when you contact the distributor for repair,
service or parts ordering. ' ' '

ALE1XXX-00
ety | ol
' ISUSU wosnaean | @
 Isuzu engine after service X | @ |

14 Please feel free to contact your ISUZU dealer for periodical inspggti and maintenance,

S

'Isuzu genuine parts

15 The ISUZU genuine parts are identical with those.use
- they are warranted by ISUZU MOTORS LIMITED. The rts are supplied by the ISUZU

ge
distributors or the authorized parts suppliers. Plea ' I'F(Qu Genuine Parts’ when you need
engine parts. : @ (&

©

. <
FUEL,'LUBRICAN§ D COOLANT

Diesel Fuel
Fuel selection

16 The following specific advantages are required for the diesel fuel.

(1) Must be free from minute dust particles,
(2) Must have adequate viscosity. .
(3) Must have high cetane value.

4) Must have high fluidity at low temperature.

5) Must have low sulphur content.
(6) Must have little residual carbon.
Annex A
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TABLE 5 DIESEL FUELS

Applicable Standard : Recommendation
JIS (JAPANESE INDUSTRIAL STANDARD) - i _ No.2
DIN (DEUTSCHE INDUSTRIE NORMEN}) DIN 51601
"SAE (SOCIETY OF AUTOMOTIVE ENGINEERS) ) " No. 2-D
Based on SAE-J-313C
BS (BRITISH STANDARD) _ Class A-1° .
Based on BS/2869-1970 . ‘

17 If fuel other than the specified one is used, engine function will be lowered.

Fuel requirements : %
CAUTIONS
| EQUIPMENT DAMAGE. The fuel injection pump, in/_c@}or other parts of the fuel system and
- engine can be damaged if you use any fuel or-fuel-additive other than those specifically
recommended by isuzu. Such damage is not Isuzu’ ' responsibility, and is not covered by the

Warranty. To help avoid fuel system or e@damag pléase heed the following:

g oil with diesel fuel. Some
» however, for your diesel engine, do

(1) Some service stations
manufacturers of large diesel éngihes

sSe

not use diesel fuel which en G%%tt Inated with engine oil. Besides causing
engine damage, such f als t emission control. Before using any diese]
fuel, check with se ’?\g ion see if the fuel has been mixed with engine
oil. /) ()b '

L <
{2) Do notuse ‘fuel a@ve {(other than as recommended under ‘Biocide’ in this
manual was printed, no other fuel additive was

section), e’ ti thi
: re_comm% Se thorized dealer to find out if this has changed.)
oo
2

> ghed | ther Number 1-D or Number 2-D diesel fuel. However, for better
(&i‘g el fuel whenever possible. At temperatures less than -7°C, (20°F),

18  Your engine ig.d

fuel economy,tﬁs% be

Number 2- % y p se& erating. problems (see ‘Cold Weather Operation’ which follows). At colder

2Ug8E Nur g% 1=D fuel (if available) or use a ‘winterized’ Number 2-D {(a blend of Number 1-

N}g r'2-D). This)blended fuel is usually called Number 2-D also, but can be used in colder

temp%@ s than Number 2-D fuel which has not been ‘winterized’. Check with the service station

operator-t6 be sure you get the properly blended fuel. Note that diesei fusl ‘may foam during a fill-up.

This can cause the automatic pump nozzle to shut off even though your tank is not full.

CAUTION

EQUIPMENT DAMAGE. Do not use home heating oil or gasoline in your diesel engine, either
may cause engine damage. '

Handling_of the fuel

19 Fuel containing dust particles or water will cause engine failure. Therefore, the following notice must
be observad. :

M Take care to prevent the fuel from entry of dust particles or water when filling the fuel tank.
When fuelling from an oil drum directly, keep the drum stationary over a long time so that clean fuel
“can be used after the dust particles or water is completely sedimented. ‘

(2) Always fully fill the fuel tank. _Drain the sedimented particles in the fuel tank frequently by

opening the tank draining hole.

‘ Annex A
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Water in fuel

20 During refuelling, it is possible for water (and other contaminants) to be pumped into vour fuel tank
along with the diesel fuel. This can happen if a service station does not regularly inspect and clean its
fuel tanks, or If a service station receives contaminated fuel from its supplier(s).

21 To protect your engine from contaminated fuel, there is a fuel fitter system on the engine which
allows you to drain excess water.

WARNING

PERSONNEL INJURY. THE WATER/DIESEL FUEL MIXTURE IS FLAMMABLE, AND COULD
BE HOT. TO HELP AVOID PERSONAL INJURY AND/OR PROPERTY DAMAGE, DO NOT.
TOUCH THE FUEL COMING FROM THE DRAIN VALVE, AND DO NOT EXPOSE THE FUEL TO
OPEN FLAMES OR SPARKS. BE SURE YOU DO NOT OVERFILL THE >ONTAINER. HEAT
(SUCH AS FROM THE ENGINE) CAN CAUSE THE FUEL TO EXPANDﬁHE CONTAINER I8
TOO FULL,; FUEL COULD BE FORCED OUT OF THE CONTAINER. TH ULD LEAD TO A
FIRE AND THE RISK OF PERSONAL INJURY AND/OR VEHICLE OR IPMENT DAMAGE.

©

Biocides
‘ _ : - 7 :
22 In warm or humid weather, fungus and/or bacteria may form in dgg}/ﬁuel if there is'water in the fuel.

‘CAUTION ‘ @ @
EQUIPMENT DAMAGE. Fungus or bacteria can ca uel’sys damage by plugging the
fuel lines, fuel filters or injector. They can also fuel gys corrosion. .

correct these problems. Then, use a diese ide t e the fuel system (follow the biocide
manufacturer's instructions). Biocides ar itable fro ugdealer, service ‘stations, parts stores and
other automotive places. See your authbfized dealer ?@avice on using biocides in your area and for
recommendations on which bidcides y&ui I 'u% 7

‘ < Sl
Smoke suppressants //>§\ @ ‘ :

, N ‘
24 Because of extensive @3\.9'\6 trg& versus untreated fuel, the use of a smoke suppressant

additive is not recommen@\a reater possibility of stuck rings and valve failure, resulting

hecaus '
from excessive ash d |§b§\ %
Lubricant. @

25 The quality of engine oil may largely affect engine performance startahbility and engine life. Use of
unsuitable engine oil will result in piston ring, piston and cylinder seizure and accelerate the sliding
surface wear causing increased oil consumption, lowered output and, finally engine failure. To avoid this,
use the specified engine oil. ' . '

23 If fungus or bacteria has caused fuel sys@ﬁm 5 hould have your authorized dealer
\bi E@ i

Engirie oil selection _

26 API, CC or CD grade.

Annex A
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Oil viscosity

27 - Engine oil viscosity Iargely affects engine startability, performance, ol consumption, speed of
wearing and occurrence of seizure, etc. Using lubricants whose viscosity selected according to the
atmospheric temperature is |mportant {Fig 4).

CAUTIONS

{1} EQUIPMENT DAMAGE. Using a mixture of different brands or quallty oils will

adversely affect the original oil quality; therefore, never mix. up different brand or different
type ails.

(2) EQUIPMENT DAMAGE. Do not use API CA, CB grade and recohstituted engine oil.

(3) EQUIPMENT DAMAGE. Engme damage due to i |mp per malntenance or using oil of
the i |mproper quality and/or viscosity, is not covered by the &ranty

- ENGINE QIL VISCOSBITY GRADE —AMBIE@%’T‘URE

[Sinllgls grade]

ol R -:)-' il S
Amblent 18T 30 AFC O, N 1FC . 2wC 30C
[temperatume] RELTE GG \Qﬁ _BF {77F)_{86°F}
[hulg gradel% y
S" %
K\\ g 4 Engine oil viscosity chart
J \_‘“'

Coolant
28 S mg wat oolant and replace it perlodically

ENG!NE‘O/PERATION

WARNING . .

PERSONNEL INJURY. DO NOT BREATHE EXHUAST GAS AS IiT CONTAINS CARBON
MONOXIDE, WHICH BY ITSELF HAS NO COLOUR OR ODOUR. CARBON MONOXIDE IS A
DANGEROUS GAS, IT CAN CAUSE UNCONSCIOUSNESS AND CAN BE LETHAL.

' PERSONNEL INJURY. IF AT ANY TIME YOU THINK EXHAUST FUMES ARE ENTERING THE
‘CAB, HAVE THE CAUSE DETERMINED AND CORRECTED AS SOON AS POSSIBLE. IF YOU
MUST DRIVE UNDER THESE CONDITIONS, DRIVE ONLY WITH ALL WINDOWS FULLY OPEN.

PERSONNEL INJURY. PROTECT AGAINST CARBON MONOXIDE ENTRY INTO THE CAB.
THE BEST WAY IS TO KEEP THE ENGINE EXHAUST SYSTEM, CAB AND CAB VENTILATION
SYSTEM PROPERLY MAINTAINED. WE RECOMMEND THAT THE EXHAUST SYSTEM AND
CAB BE INSPECTED BY COMPETENT TECHNICIAN:

n EACH TIME THE VEHICLE HAS AN OIL CHANGE. -

(2) WHENEVER A CHANGE IS NOTICED IN THE SOUND OF THE EXHAUST
SYSTEM.

‘ Annex A
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(3) WHENEVER THE EXHAUST SYSTEM, UNDERBODY OR CAB IS DAMAGED OR
BECOMES CORRODED. SEE ‘MAINTENANCE SCHEDULE’ OF THIS MANUAL FOR
PARTS REQUIRING INSPECTION.

PERSONNEL IN.JURY TO ALLOW PROPER OPERATION OF YOUR VEHICLE"S
VENTILATION SYSTEM, KEEF THE AIR INLET GRILLE CLEAR OF SNOW, LEAVES OR
OTHER OBSTRUCTlONS AT ALL TIMES.

PERSONNEL INJURY. DO NOT RUN THE ENGINE IN CONFINED AREAS {SUCH AS
GARAGES OR NEXT TO A BUILDING) ANY MORE THAN NEEDED TO MOVE THE VEHICLE
OR THE EQUIPMENT.

'PERSONNEL INJURY. KEEP THE EXHAUST TAILPIPE AREA CLEAR OF SNOW AND OTHER
MATERIAL TO HELP REDUCE THE BUILDUP OF EXHAUST GASES UNDER THE VEHICLE OR
THE EQUIPMENT. THIS I8 PARTICULARLY IMPORTANT WHEN F‘(KKED IN BLIZZARD

CONDITIONS. &
- Checks before operation . Q
- WARNING \ @

PERSONNEL INJURY. FOR SAFETY'S SAKE, CONDUCT TI@ PECTION BEFORE START-
UP WTH THE ENGINE STOPPED.

Engine oil level . @ @

29 Place the engine on a level surface. §§ o
30 Remove the dipstick (Fig 5) from the cra i-wi thing. Insert it fully and take it out
~gently again. Check the oil Ievel by the Iev n th tibk. The oil level must be between the
‘Max' and ‘Min* level mark as illustrated (Fi ’

Fig5 Dipstick

Max, level
Min, level

F|g 8 Oil level
31 Take care not to add too much engine oil.
(1) ~ Drain oil to the max. 0|i level if oil level is above the max. level mark.
(2} Add oil to the max. off level if cil level is below the min. level mark.

Annex A : .
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32 Also check the sample oil on the dipstick for fouling and degrae of viscosity.
NOTE

Oil level chack must he madeé ten or twenty minutes later after the engine has been stopped. When
the oil level check is necessary while the engine is running, stop the engine and keep it stationary
ten or twenty minutes until the oil thoroughly flows down to the crankcase.

33 Oil is poured either through the oil filler at the front of the cylinder head cover or through the oil filler
- on the right side of the timing gear case (Fig 7). A certain period of time is required before the engine oil
completely flows down from the oil filler to the crankcase. Check the oil level ten or twenty minutes after
oil replenishment. ’

NOTE

care to avoid it. '

WARNING - - <§2

PERSONNEL iNJURY. IN ADDING Oil., TAKE CA QTO SPILL IT. IF YOU SPILL OiL ON

THE ENGINE OR EQUIPMENT, WIPE IT PROPER OR THIS COULD LEAD TO A FIRE AND

THE RISK OF PERSONAL INJURY ANDIO@!PME ] JVIAGE.
| | L N\

If the engine oll is splashed on the fan drive belt, it causes bei’&%ge or slackness; therefore, take

| y/<>\% b 8. Oiliii-ief capl

P AL
7 T

‘% -- QS Fig 7 Qil filler caps
Fan t@ gxg; '

34 Check the fan belt for tension and abnormalities (Fig 8). When the belt is depressed about 10 mm .

{0.38 in) with the thumb (about 100 N (22 Ib} pressure) at midway between the fan pulley and generator
pulley, the belt tension is correct. '

" Fig 8 Fan belt tension

S Annex A
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35 When the belt tension is too high, it will result in generator failure. Contrarily, a loose belt will cause
belt slippage which may result in damaged belt and abnormal noise.
36 Check the beits, Replacé them if any damage is found.
CAUTION
EQUIPMENT DAMAGE. Replace all belts as a set even when one is not usable. Single belt of
similar size must not be used as a substitute for a matched belt set. Otherwise, premature

belt wear would result because of uneven belt length.

Cagolant level check

- 37 The ccolant level must be between 'FULL" and 'LOW marks on the reserve tank. Check and see
that the level is correct. When the coolant level is lower than the 'LOW’ mark, replenish the reserve tank
by the filler port, but when the reserve tank is empty, replenish by the radiator flller§

WARNING | o : O

IS STILL HOT, COVER THE CAP WITH CLOTHING, THEN T T-SLOWLY TO GRADUALLY
RELEASE THE INTERNAL STEAM PRESSURE. THIS WILL VENT YOU FROM GETTING

PERSONNEL INJURY. WHEN REMOVING THE RADIATOR FI:E AP WHILE THE ENGINE
BURNT WITH HOT STEAM SPOUTING FROM THE FIL ORT

38 Use clean drinking water as coolant. When an anti-fregz IO 1@ ed, keep. to the specified
mlxmg ratio. .

o

Radlator cap.condition ‘ ' . W §

39 After the replenlshment of the coolantfl@ he radat ap. Make sure the cap is securely
installed. - , Q ) 3

Battery cabie condition

" 40 Check the battery cable ons e ness or corrosion (Fig 9) The loosened cable
connection will result in hard e @ tartmé\o\ fﬂcnent battery charge. The batlery cables must be
tightened securely. Never minals when reconnecting cables after disconnection.

Even a short penod of re\Ki ne\ mage the electrical parts. ‘

% _ - Connections |

Batiery cable
Battery cable -

Fig 9 Battery connections

Battery electrolyte level

41  The amaount of electrolyte in the batteries will be reduced after repeated discharge and recharge.
Check the electrolyte for the level in the baiteries (Fig 10), replenish with a commercially available
electrolyte such as distilled water, if necessary. The battery electrolyte level checking procedure will vary
with battery type. Follow the equipment manufacturer's instructions.

Annex A : -
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_{ Regular position @

()

Shortage

Fig 10 Battery eIectro[@?

CAUTION . | @

' EQUIPMENT DAMAGE. DO NOT REPL IQV @ SULPHURIC ACID IN THE DAILY
SERVICE. @ |

WARNINGS &

(1)  PERSONNEL INJU | s THE BATTERIES, BE SURE TO STOP THE
ENGINE. \C

{2) PERSONNELI :: D SULPHURIC ACID IS USED AS ELECTROLYTE,
BE CAREFUL N S AI EYES HANDS, CLOTHES - AND METALS WITH THE
ELECTROLYTE..IF> -G T R EYE, WASH WITH A LARGE AMOUNT OF WATER AT

ONCE. THEI>I//G> ] TOR. ‘
\NléE AS A HIGHLY FLAMMABLE HYDROGEN GAS IS RISING FROM

(3)
THE ES& ¥§ MAKE A SPARK OR USE FIRE IN ANY OTHER WAY NEAR THE
BAT

N .

)\ \ PERSONNEL INJURY. WHEN HANDLING SUCH METALLIC ARTICLES AS A TOOL
NEAR THE BATTERIES, BE SURE NOT TO CONTACT ‘+' TERMINAL AS THE VEHICLE BODY
IS “, IT MAY CAUSE A BIG DANGER.

(5) PERSONNEL INJURY. WHEN DISCONNECTING THE TERMINALS, START WITH THE

‘- TERMINAL, WHEN CONNECTING THE TERMINALS, CONNECT THE ‘< TERMINAL LLAST.

Engine starting

Pre-starting preparation

42

(1} Make sure that all hydraulic control levers etc. on the equipment are in the NEUTRAL
position. ‘ : '

(2 Set the engine stop knob in the START position.

3 Switch ON the battery switch (if so equipped).

{4) insert the starter switch key into the switch key hole. Turn the key clockwise to the DRIVE
position and make sure that the meters and warning lamps are actuated.

Annex A

Aug 03 ‘ Page 15




ISUZU INSTRUCTION MANUAL

OF bawve

1
“"Wymm

AUTO RETURN

Fig 11 Starter switch (QOS system)

OFF | QS&
PREHEAT ‘DRIVE @
START -
AUTO "%Z‘ ()

RETURN ™, | / AUTO .
_ BETURN: @

_ Fig 12 Starter s@%m r%%}wce
- Pre-heating procedure- <
S
43 As an engine starting aid, pre- he&/ requn’é%c engine starting.

44 The type with QOS systemni- &ﬁs pr l@?n\g uses ‘QO8’, a quick pre-heating system which

automatically controls pre- heahg\g e utlhz” Ij] ant termperature to conduct the irreducible minimum
of pre-heating (Fig 11). ‘

{1} Turn the %ghe DR ition, and the glow plug built in the engine will grow red-hot to
i t this time the’ pre- heatang mcficator [amp on the meterboard is actuated

pre-heat the e&
{2) When thepre-heating indicator lamp goes out, try starting the gngine at once.

TABLE 6 RELATIONSHIP BETWEEN WATER TEMPERA'TURE AND PRE-HEATING TIME

Water Temperature Pre-heating Time
50°C (122°F) About 1 sec.
20°C (68°F}) - About 2 sec.
0°C (32°F) About 3.5 sec.
-15°C (5°F) | About 5 sec.

45  The type with a controt resistance (Fig 12) -

{1) Turn the starter switch key counter-clockwise to PRE-HEAT position in order to heat the
glow piugs on the engine.

(2) Turn the starter switch key clockwu;e to START pogition as soon as the control resistance
coil indicates red heat. '

Annex A '
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WARNING

PERSONNEL. INJURY. DO NOT TOUCH THE RED (HOT) CONTROL RESISTANCE COIL OR
ALLOW COMBUSTIBLE MATERIALS SUCH AS PAPER, CLOTH OR LEAVES ON IT. THIS

COULD LEAD TO A FIRE AND THE RISK OF PERSONAL INJURY AND/OR EQUIPMENT
DAMAGE.

Enging starting

46 Depress the engine throttle lever or throttle pedal and turn the starter switch key clockwise to
START pasition. The cranking period must not exceed ten seconds. Continuous starter operation of

more than ten seconds will lead to over-discharge of the batteries as well as starter seizure. |f the engine.

cannot be started in one time attempt, keep the balteries and the starter stationary at least 30 seconds for
their functional recavery, then repeat the pre-heating and the starting operations, '

CAUTION

EQUIPMENT DAMAGE. Continuous re-engagement o starter to the flywhee! ring gear
without giving them a break will result in the damaf.} e starter pinion gear and flywheel
| ring gear. | : J\/ :
47 I, despite repeated operations, the engine doe g;otﬁ start, wait for a minute or more until the
functions of the batteries and starter are rec‘,o\mre%c> then repéat-pre-heating and starting operations.

o t

48 When repeat.ing starting operation, retu position and then pre-heat and start

the engine once again. If the engine stilt xtem uns »§omething may be wrong with the engine.
Check the repeated parts to located the ca&W :

%
563

>

CAUTION /2N
N\
EQUIPMENT DAMAG %ﬂp

~ cause immediate engine damage.
Check andoperation/@gngi?@xp .

.ﬁg-up‘ R%%at 1000 min” about ten minutes. after the engine has started, As the

49 Do thedw
fubricati e enti gine systems will be done in this warming-up, do' not speed up and load it
abrup@l{ icularly, o&e e this in cold season operation. ' '
. / J
Check a 4 the engine start-y

50  Check the following items in the engine warming-up operation.

(1) Engine oil pressure. Although the engine oil pressure gauge readings vary depending on
ambient temperature or a type of oil, the gauge registers around 390 to 630 kPa (57 to 100 psi) in
the warming-up. In the oil pressure warning lamp type, make sure that the lamp is off.

(2) ' Charge condition. The charge condition is normal when once the ammeter registers greatly
on the plus side in the engine starting, then gradually the meter registering will be minimized. In the
warhing lamp type, make sure that the lamp is completely off during the warming-up. :

(3) Engine noise and exhaust smoke colour. Pay attention to engine noise and, if any abnormal
noise is heard, check the engine to detect the cause, Check the fuel combustion condition by the
exhaust smoke colour. The exhaust smoke colour after engine warming-up and at no-load

operation:
Colourless or light blue Normal (Perfect combustion)
Black colour - Abnormal (Imperfect combustion)

White colour Abnormal (Imperfect combustion)

. : . Annex A
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NOTE

Engine noise after start-up might be noisier fhan that of warmed-up engine and, the exhaust
smoke colour also being more blackish than the normal condition. However, it will be
normalized after warming-up engine. .

. (4) Leakage in the gystem. Check the following items:

a. < Lube oil leakage Check, both sides and .bottom of the engine
: assembly for |ube oil leaks, paying particular
attention to the lube oil pressure gauge pipe joint,

lube oil filter and lube cil pipe joints.

b.  Fuelleakage - Check the' fuel injection pump, fuel lines and fuel
: filter for leakage.

c.  Coolant leakage Check the radiator %‘S ter pump hose
connections also the dfain cocks on the
radiator and cylinder@% lsakage.

d.  Exhaust smoke or gas leakage C '

(5) Checking coolant level. The coolant level could e equipment because

“the mixed air is expelled in. about 5 minutes after th

p the engine, remove
radiator cap, and add coolant,

WARNING

PERSONNEL INJURY. IF THE
HOT, HOT STEAM WILL RUSH.-

RADIATOR CAP WITH A THICKCLO: r@\;_
THE PRESSURE, THEN RE E CAP:; _ _
Care in the éngine ope_rati‘bn @ %& 3
51  During engine -operation_a@pay attent] o the foll'owing items if the engine indicates any sign
of abnormalities. @ ' e
Engine oil pressure @% @ .

52 - Engine oil pre%%r is normal when the oil presstire gauge shows 290 ‘to 590 kPa (43 to 85 psi) in
the engine warmed-u

engine specification. In continuous engine operation, engine oil pressure is slightly lower than the
pressure at start-up time. If, in continuous engine operation, the engine oil pressure warning lamp is off,
engine oil pressure is normai. : ' :

ULD GET BURNT. COVER THE

%ﬁ%MOVED WHEN THE ENGINE IS

53 When the engine oil pressure gaugershows the foliowing abnormal conditions, stop the ehgine'

immediately and check the engine oil amount in- the oil sump and il leakage:
(1).  Theoil préssure.gauge shows below 200 kPa (28 psi) though the engine speed is raised.
{2) The oil pressure gauge indicator oscillates greatly in the engine low speed range. o
{3) “When the-engine oil pressure warning Iamp goes on and off repeatedly.

54 When no lack of engine oil or no oil Ieakage is found, contact your equipment supplier to determine
the cause of the abnormal reading. -
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Coolant temperature

55 The engine performance will be adversely affected If engine coolant temperature is too hot or too
cold. The normal coolant temperature.is 75 to 85°C (167 to 185°F).

WARNING

- PERSONNEL INJURY. IF THE ENGINE COOLANT TEMPERATURE GAUGE SHOWS AN
OVERHEAT CONDITION OR YOU HAVE OTHER REASON TO SUSPECT THE ENGINE MAY BE

OVERHEATING, CONTINUED OPERATION OF THE ENGINE (OTHER THAN AS SPELLED OQUT -

HERE) EVEN FOR A SHORT PERIOD OF TIME, MAY RESULT IN A FIRE AND THE RISK OF
PERSONAL INJURY AND SEVERE VEHICLE OR EQUIPMENT DAMAGE. TAKE IMMEDIATE
ACTION AS OUTLINED IN THE FOLLOWING

56 Overheating If you seé of hear escaping steam or have other r ason to suspect there is a serious-

overheat condition, stop and park the vehicle or equipment as soon s safe to do so and then turn off
the engine immediately and get out of the vehicle or equipment.

57 The engine cooling system may overheat if the englne Ievel is too low, |f there is a sudden
loss of engine coolant (such as hose splitting), or if ot Iems oceur. It may also temporarily

overheat during severe operating conditions such as: -
) Climbing a fong hill on a hot day. @ <>
(2) - Stopping after high rpm. @ @

58 If the Engine Coolant Temperature sho &overheat conditlon or you have reason to
suspect the engine may be overheatin tepe

Do not turn o
- With the 4ran ISSiO
speed or 1209 maX| '
59 Ifthe en \

normal idle ¢ %
tﬁ%r\{gme coolan perature does nat start to drop, turn off the engine and get out of the vehicle
or eq )ﬂt then proceed as foilows: ,

M If your air condm@r‘(\ |ppe@um it off. And turn on the heater.
: Y o .

gine.

' I\B% al, increase the engine speed to about one-halif full operating
ting the idle speed back to normal after two or three minutes.

re does not start to drop within a minute or- two let the engine run at
minutes.:

WARNING | 7
PERSONNEL INJURY. TO HELP AVOID BEING BURNED:

(1) DO NOT OPEN THE ENGINE ACCESS COVER IF YOU SEE OR HEAR STEAM OR
ENGINE COOLANT ESCAPING FROM THE ENGINE COMPARTMENT. WAIT UNTIL NO

STEAM OR ENGINE COQLANT CAN BE SEEN OR HEARD BEFORE OPENING THE ENGINE
COVER.

(2) DO NOT REMOVE THE RADIATOR CAP OR ENGINE COOLANT RESERVE TANK CAP
IF THE ENGINE COOLANT IN THE TANK IS BOILING. ALSO DO NOT REMOVE THE
RADIATOR CAP WHILE THE ENGINE AND RADIATOR ARE STILL HOT. SCALDING FLUID

"AND STEAM CAN BE BLOWN OUT UNDER PRESSURE IF EITHER CAP IS TAKEN OFF
TOO SOCN.

81 If no steam or engine coolant can be seen or heard, tilt the cab or open the engine access cover. If
the engine coolant is boiling, wait until it stops before proceeding. Look at the see-through reserve tank.
The engine coolant level should be between the ‘MAX' and ‘MIN’' marks on the reserve tank. If
necessary, pour engine coolant into the reserve tank only, never directly into the radiator.. Also, do not
check engine coolant level at the radiator. - .
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62 Make sure the fan belts are not broken, or are off the pulleys, and that the fan turns when the engine
is started. .

B3 If the engine coolant level in the reserve tank is low, look for leaks at the radiator hoses and
connections, heater hoses and connections, radiator, and water pump. If you find major leaks, or spot
other problems that may have caused the engine to overheat, do not run the engine until these problems
have been corrected. If you do not find a leak or other problem, carefully add engine coolant to the

reserve tank. (Engine coolant is a mixture of ethylene glycol antifreeze and water. See ‘'Engine Care in

cold season’ (Para 137) for the proper antlfreeze and mixture).

WARNING

PERSONNEL INJURY. TO HELP AVOID BEING BURNED, DO NOT SPILL ANTIFREEZE OR
ENGINE COOLANT ON THE EXHAUST SYSTEM OR HOT ENGINE PARTS. UNDER SOME
CONDITIONS THE ETHYLENE GLYCOL IN ENGINE COOLANT iS COMBU TIBLE.

64 If the engine coolant level in the reserve tank is at the correct level but t \ {ill.an indication on
the instrument panel of an overheat condition, YOU MUST LET THE ENGI OO FIRST. You may
then add engine coclant directly to the radiator.

85 Once the Engine Coolant Temperature Gauge no longer srgn ? o{erheat condition, you can
resume operating at a reduced speed. Return to normal operatlng bout ten minutes if the gauge
pointer does not again show an overheat condition.

66  If no cause for the overheat condition was found, see

67 QOvercooling. The engine operation at low cooi%nt%é?atur iAot only increase the oil and fuel

consumption but alsoc will lead to premature parts

. in engme failure.
| .Enqme hour meter {engine operation hour |ndre @f 80 @ o

88 This meter indicates the engme op i r\pours : sure that the meter is always WOrkihg during
‘ engme operation. T

69 Penodloal enging mamten@ u@ operation hours indicated on the hour meter.
ag j <%> . o

Liguid and exhaust smoke | ak

70 Be careful with | @fuel

Abnormal engine n%\e

nd exhaust smoke leakage.

71 Pay_ attention to the noise from the engine or other related parts, ‘checking if the noise is normal.

" State of the exhaust smoke
72 Be careful with exhaust smoke colour, check if it is _whitish'or blackis_h.r
Electrical system

73 Do not turn the key to OFF position during engine running. This may cause electrical parts damage.
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Engine stopping
74 Make sure that all of the control levers on the equipment are in NEUTRAL position

75 Before stopping the engine, cool down the engine by operating it at low idle speed for about three
minutes. During this operation, check the engine noise and the engme oil pressure for abnormalities.

* 76 To stop the engine, turn the starter switch key to OFF position,  Switch off the battery {if so
equipped).

CAUTION

BATTERY DISCHARGE Leaving the starter switch key in the DRIVE position for a long while
after the engine has been stopped, wm discharge the batteries wastefully

Operatlon and care of new engine

77 Your ISUZU englne is carefully tested and adjusted in the £ . however, further, thorough run- |n
ie break-in operation, is necessary. \

78 If the new engme is harshly operated, lubricating oj 1ll/be reduced Ieadlng to abnormal wear or
seizure. Particularly, avoid harsh engine operat|on W|t e |n|t|al 100 operation hours observing the -

following notice.
' (1) Perform the warming-up oper (o éu T(the engine is warmed- -up. In this
: operation, do not race the engine. o .

(2) Alsa do not operate t

continucus high speed o elet &%
gn sp P @

Engine care for over-cooli

id acceleration, rapid machine starting and

79 Engine over—cooling%}a
temperature is not raiggg

_ using a radiatorouplénk r\guchl

n@%}rﬁgvear and increased fuel consumption. When the coolant

7 to 185°F) indefinitely, take action to raise the temperature
Starting the e 3 after K: unused for a long period of time .

80 Whefi ehlcl Ej |pment is left unused for ‘mote than three months’ W|thout runnlng the
engl ng up), conduct a thorough inspection of the vehicle before startmg the engine. After -
startln ngme be sure to warm it up for more than ten minutes at 1000 min™

PERIODICAL INSPECTION AND MAINTENANCE

Lubricating system

81 . Servicing of the engine oil or the oil ﬂlter element affects the engine performance as well as the
engine life.

82 Change the engine oil and the oif fllter element penodlcally with the specified ones. (Refer to
LUBRICANT at Paras 25 to 27).
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Engine oil and oil filter slement change

83 Engine oil change and oil filter element change must be made according to the foliowing change
schedule.

[

84

85

(2) Remove the ail pan drain plug and drain the engi

. . , -, . L o J\Q /
NOTE . L V @ o /
Use a receptacle to receive the dram%%()at t@ and eqmpment may not be stained

Change Interval

. . Initial 50 and thereafter
Engine Oil every 250 operating hours

- Initial 50 and thereafter
Ofl Filter Element every 500 operating hours

Engine oil draining

WARNING o - u

PERSONNEL INJURY. TO AVOID BEING BURNED, DO NOT DRAI ol #ILE THE ENGINE
IS STILL HOT. :

Remove the filier cap.

NAN '
(1) Wipe clean around the oil filler cap (Fig 13) taking c@%@/\c foreign particles enter. -

It is advisable that draining be done while the engme is

with the drained oil.

7

Carridge
{0l fiiser)

Fig 14 Oil filter and drain piug -
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86 Oil fitter element removal. Use a filter wrench to remove the cartridge type oil fiiter element (Fig 15).

STy

Dipstiok

: al é& o
87 Qi filter element installation \~>>

(C
(1) Appiy light.engine oil to the O-ring. ' @
: -

(2} - Screw in new cartridge until its seal@ comes i{?ﬁact with the O-ring.
(3) Use a filter wrench to further turk@ rtri turn. _ .

Fig 15 Qil filter remov.

Used oil disposal ' v §§

88 Do not dispose of used engi I ny et i) in a careless manner such as pouring it on the
ground, into sewers, or into stp bodi¢e of Water. Instead, recycle it by taking it to a used oil
collection facility which may éfeéimg“’ln y ”l? munity. If you have a problem disposing of your used
oil, it is suggested that you &t your d%or service station. {This also applies to diesel fuel which is
contaminated with water " : ' ‘

ara 186.)
e, '
Used engine ail //§>\>‘

"WARNING @\2\\3 @@§

PERS:

USED ENGINE OIL CONTAINS HARMFUL CONTAMINANTS THAT
USED CANCER IN LABORATORY ANIMALS. AVOID PROLONGED SKIN
NTACT. CLEAN SKIN AND NAILS THOROUGHLY USING SOAP AND WATER — NOT
MINERAL OIL, FUELS, OR SOLVENTS. LAUNDER OR DISCARD CLOTHING, SHOES, OR
RAGS CONTAINING USED ENGINE OIL.

' 89 Discard used én'gine ol and other oils properly.
Cooling System
Fan beit tension adjustment

90 Adjust fan belt tension when belt slackness is greater than the Speéiﬁed amount and when the belts
are being replaced (Fig 16). '

WARNING

PERSONNEL INJURY. TO HELP AVOID BEING INJURED, CHECK AND ADJUST FAN BELT
TENSION WITH THE ENGINE STOPPED. -

- ' i Annex A
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Fig 16. Fan bett

91 Belt tension. ' Belt tension is normal when it is depressed 10 mm {0.39 in) lth the thumb at the
midway between the fan pulley and generator pulley. {About 100 N (22 b} depressing force).
, . : _ S
Fan belt slackness :  About 10 mm (0.39 in) O

e
92 Adjusting procedure. Belt tension adjustment (Fig 17) is made @ ting the generator at the
generator mounting bolt, A _

(1) Loosen the generator adjusting plate bolt and the tor mc@g bolt.
(2) Pivot the generator at the mountlng bolt t@ gve or right-hand side as
required.

(3) Tighten the mountlng bolt and the EPJ %ng,

NOTE
Belt tensmn may vary sl@@

tension after tightening-t

(4) After the adjustme & about five minutes at a low idie speed and recheck
_ the belt tension. Particyla

erate th i
j@ att@@%s matter when installing new belts. Belt tension may

vary due to the initial b chn

\ﬁ / W @ & \l:ﬁcd ust ;jlgate
Q} ] _ i SN I

Laoset

ey ] g
tooser
PO Sk Ll

a2

Fig 17 Fan belt tension adjustment
Fan beit change

93 Useofa fan belt of poor quality will result in premature belt wear or belt elongatton Ieadmg to engine
-damage such as overheat. Therefore use of the ISUZU genuine fan belts is highly recommended.

Coolant change
94 The coolant must be changed at intervals of six months. If the coolant is being fouled greatly, it will

lead to engine overheat or coolant blow-off from the radiator.
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Coolant draining

95 Drain the coolant as follows:

{1) Remove the radiator cap. Open the drain cock at the radiator lower part to dram the coolant
from the radiator,

WARNING

PERSONNEL INJURY. WHEN REMOVING THE RADIATOR FILLER CAP WHILE THE
ENGINE IS STILL HOT, COVER THE CAP WITH A RAG, THEN TURN IT SLOWLY TO

RELEASE THE INTERNAL STEAM PRESSURE. THIS WILL PREVENT A PERSON

BEING SCALDING WITH HOT STEAM SPOUTING OUT FROM THE FILLER PORT.

(2} Drain away the coolant from the engine by loosening the water drain plug (Fig 18) at the
rear of alternator on the left side of cylinder body.

1‘3’ ~L

n plug

Filling with coolant ~

96 Fill the system wi i‘ﬁeg’:l asfll%e>

(1) Clos 6 fen th drain plug.

¥? ri ater as a coolant. Fill up the radiator with.the coolant until the level
‘ com he eck Fill gradually to prevent air entry.
% oolant volu e (Engine only): Refer to ‘Main Data Speciﬁcatiens’.

With the system filled, operate the engine about five minutes at a low idle speed, then the
a|r contained in the coolant circuit is bied. The coolant level will drop. Stop the engme to replenish
- the coolant. .

Cleaninig outside of radiator

87 Mud or dr|ed grass caught between radiator fms will block the air flow, resulting in Iower coollng
efficiency. Clean the radiator fins with steam or compressed water. For the cleaning interval, refer to the
instruction manual prepared by the equipment manufacturer. If the fins are stuffed, however clean them

at any time. Further, if the fins are deformed repalr or replace them.
Cooiing system Gircujt cieanlng

898 When the cooling system circuit if fouled with water scales or sludge parhcles cooling efficiency will
be lowered. Periodically clean the circuit interior with a cleaner.

Cooling system cleaning intetval: Every 1000 operaticn hours.
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Fuel system

89  The fuel injection pump and fuel injection nozzles are precisely manufactured, and therefore, using
the fuel which contains water or dust particles will result in either injection pump plunger seizure or
injection nozzie seizure. A fuel filter efement fouled with sludge or dust particles will lead to decreased -
engine output. In addition, a clogged filter element can cause low oufput or automatic air bleeding failure,

100 Perform inspection and maiﬁtenance periodically as follbws:

Removal of water from the f_ullel
101 I water‘reaches the fuel filter element bottom, foliow the procedure be!owl to drain the water,
| (1) Turn the fuel filter lever just above (close) until it stops, to E,ut off the fuel. (See Fig 19).
- (2) Loosen the ring nut, remove the cup togéther with the element, and @]@ the fuel.
(3) . Clean the cup, install the element aﬁd tighten to the filter‘ body with e\ri\r1>g nut.
4) Turn the fuel filter Ie\_ferjust below (open). uﬁtil it stops, t%gm@ir bleéding for the fuel..
Ne7

CLOSE\“\- | : | AR IZ;!;IIE%DIN@/BODY @

. . R N - i . e
@ ELEMENT MQ_LJ cup
) . ‘ . ‘

Fig 19 Draining water from the fuel

NOTES

(1) If the cup is removed without turning the fuel filter lever just above, the fuel may flow
out. . _

(2)  The cartridge and cup contain fuel. Take care not to spill it during disassembly.
~ (3) Perform the ‘fuel system air bleeding' after the water in the fuel is drained.
Fuel system ajr blee’ding _

102 The entry of air into the fuel system will cause hard engine starting or engine maifunction. .When
servicing such as emptying the fuel tank, draining for the water sedimentor, and the fuel filter element
change is done, be sure to conduct air bleeding. Because of the ‘automatic air-bleeding system’ being

employed, turn the starter switch to the DRIVE position and activate the ‘electromagnetic pump’ to bleed
the air. : o
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103 Air bleeding procedure
(1) When the ‘starter switch’ is set to the DRIVE {ON) position to activate the electromagnetic
pump, fuel is forcibly sent to the fuel valve of each injection pump (Fig 20) and further to the leak-off
plpe of each nozzle holder, where alr in the fuel leaks off automatically to the fuel tank.

(2) Start the engine and check the fuel system for fuel leak.

|

. ) ‘
ln;ection pumE N, E‘I g

-Fig 20 II"IJEC’[IOH puPp\@@

Fuel filter element change procedure @

Chan e—ln\téva(
Fuel Filter Element change mterveyy Weryﬁ)}@@rating hours

104 Change the fuel filter element as fofl

{1 “Turn the fuel filter Iev Wto t@posmon -

NOTE

If the cup is %w:t ng the lever as instructed, the fuel may flow out.
{2) . Loose e\ in nut e cup, and take out the element,
(3) C}Iga h up <\r@, w element, and mstall new packing on the ring nut

e body securely with the ring nut,

Ql%ht n the _
@ﬂer instaltation, turn the fuel filter lever ta the open position.

- NOTES

nm Wlth the lever positioned just above the fuel remains off, and therefore, the engine
cannot be started. : ‘

{2) During removal, be careful not to stain the parts around with the fuel in the cup.

(3)  After changing the fuel fitter element, conduct fuel air bleeding,

CLOSE T ‘
T 1 : ; Ki

{ b gl cuT

i ! E _
Ve :

QPEN .3 Ring nut
TR B
|

Fig 21 Fuel filter element
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Change procedure with spin-on type filter

105 Change the spin-on type fuel filter element (Fig 22) as follows:
(1) Loosen the fuel filter turning it counter-clockwise with & filter wrench,

(2)  With a rag wipe. clean the f‘ ittihg face on the upper cover, so that new fuel filter can be
seated properly :

(3) Lightly oil the C-ring. To reinstall, turn the filter assembly clockwise carefully to pre\)ent the
fuel from spilling until the O-ring is fitted agamst the sealing face of the filter cover. Turn 2/3 turn

further with the fitter wrench.

= Cartridga . /\<€ ,
Set a filter @
: wranch-hgre~—1{ -

1 @Q @Q
Fig 22 Spin-on ty e\qu %N}

106 As the governor (tlmlng gear case) %ﬁsély a §v?:)st of the controls are sealed, please do
not break them. When the adjustment i G ary on your machine supply source,

NOTE | \k % | .
' The manufacturer does/ngt(Q ant tta n the engine with the governor seals broken.

" Air Intake system %@\\J @
N

7

\B

Governor Control Seals

Air cleaner

107 Engine performance and life vary with the air intake conditions. A dirty air cleaner element reduces
the amount of intake air, causing reduced engine output or disordered engine. Also, a damaged element
leads to abrasion of cylinders and valves, resulting in increased oil consumption, reduced output and
shartened engine life. Handling of air cleaner varies with the equipment model. Perform periodic
inspection and maintenance following the equipment manufacturer's instructions. ‘

- NOTES
(N Shorten the cleaning or change interval when the equipment is used in dusty areas.
(2) Change the element, if element ,damage is found during air cleaner cleaning.
(3} Take care not fo cause air leakage (sucking) when reassembling the air cleaner.
Annex A
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Ailr cleaner with dust indicator

108 This indicator (Fig 23) is attached to the air cleaner. When the air cleaner element is clogged air
intake resistance becomes greater and the dust Indicator signal turns into red indicating element change

time. When the signal tums into red, clean the air cleaner or replace the element. Then press the dust
indicator button to reset the indication.

INDICATCR

| “Red signal

"NORMAL CLOGGED

Fig 23 Dust mdmetor@ &

109 The ISUZU engine uses a 12 volt system and a ne Lﬁgroundmg type for the electrical system,

Battery servicing @ {@?)

110 Battery maintenance schedules will vary qu d battery types. Follow the equlpment '
manufacturer's instructions. S .

Engine electrical

Gravity of the batteries

/\\ )

111 The battery charge col \\IS/J é\ ~fhe electrolyte grawty measurement.  Periodically
measure the electrolyte gravit F the bzi 5%@ 24). For the intemal check follow the equipment
manufacturer’s standar elat| elween the electrolyte specific gravity .and the battery
conditions are as folloK

,@@
®§§é

\/#

Fig 24 Electrolyte specific gravity

TABLE 7 ELECTROLYTE SPECIFIC- GRAVITY

Electrolyte Specific Gravity Battery Conditions
Over 1,300 Over  100% (Over charged)
1.280 - 1.270 100%
1.260 —1.240 _ 75%
Below 1.230 Below  50% (Insufficiently charged)

WARNING

PERSONNEL INJURY. THE BATTERY ELECTROLYTE IS DILUTE SULPHURIC ACID. SO, BE

CAREFUL NOT TO STAIN YOUR BODY AND CLOTHES WITH IT. IF STAINED, RINSE
PORTION IN CLEAN WATER. ' :
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Gravity conversion

112 The specified electrolyte temperature for the gra\rlty measurement is 20°C (68°F). * Measure the
electrolyte temperature and carry out the conversion in accordance with the following formula when the
temperature does nat fall to the specified ternperature

820 St + 0.0007 (t-20)
Where 520 = gravity at 20°C
St = gravity measured
t = electrolyte temperature when measured

Battery terminal connections
113 Periodically, check the battery terminals for loose connection and corrosion.

114 For'the check interval, follow the machine manufacturer's standard Loose o(dnnectrons will cauge
hard englne starting or deficient battery charglng _ < %

<
115 If the terminals are excessively corroded d|sconnect the battery ca ng, polish them with a wire
brush or sandpapet. :

116 Never reverse the '+ and ' terminals when reconnectmg the ca@Even a short period of reverse
connection could damage the electrical parts, -

| O
Cleaning of battery | @Q &ﬂ@@ ‘

117 When the battery is fouled, clean it with clean wat r/t id wipe them with a dry cloth to
- remove the water. Apply a light coat of Vaselme or th post.

Generator Servicing 0377

O ra '. “
118 The polarity of the generator is ne oundrn . When an inverted circuit connecuon takes
place, the circuit will be in short crrcmt neo{i&% ing in generator failure.

119 Do net put water directly op;t ignerat of water into the generator leads to an electrolyte
corrosion causmg generator far7 y att rticularly when cleanrng the engine.

120 When the batteryis ﬁ%ﬁw@r al electrlc source, be sure to disconnect the battery cables.
Wiring conpections connectlons o

121. Check all of th% { tric wiring connections for Iooseness and damage
Engine assembly and others

122 To contrnue trouble free engine operation over a long period of time, the servicing items need a
skilled maintenance technician, therefore, consult your machine supply source on the following items
when necessary.

Fuel injection nozzle

" 123 Use an injection nozzle tester to check the static injection starting pressure and the fuel spray

conditions (Fig 25).

Injection nozzle pressure test infterval: Every 1500 operation hours

124 When the injection startmg pressure is too high or too low or .the fuel spray pattern is impreper, an

abnormal fuel combustion take place in the engine leading a lowered output and blackish exhaust smoke.
Further, it causes a piston seizure or piston damage etc. In such cases, the injection nozzle test or the
nozzle replacement is required.

_ Injection starting pressure: . 12.7 — 13.7 MPa (1850 — 1990 psi)
Annex A . _
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PERSONNEL INJURY. WHILE USING A NOZZLE TESTER, HIGH PRESSURE MAY BLOW OFF
THE FUEL OIL AND INJURE THE WORKER. KEEP OFF THE NOZZLE END.

Good . Faulty

Valve clearance adjustment : Q '

125 The valve clearance must be adjusted every 1000@@&n

Fig 25 Fuel injection test Qig

@ hours, or whenever the valve rocker is

abnormally n0|sy, orin an engme malfunction though th ﬁaystem is properly working.

Valve clearance . 0.20mm (0. Og@w @me is cold)

126 Adjustment procedure

(1) ' Turn the crankshaft clocky a h%g groove on the crank pulley is aligned with
the TDC 'mark (cast out) on thp;t ar C ver (Fig 26).
) . _ ,

@ ~ " Timing gear
case covar
(\ > /u ,/l

e Y

[
N N
% SN @) £ Crank pulley
%\J ) - : ' Fig 26 Valve clearance adju'stment
(2) Remove the cylinder head cover and check to see if cylinder No. 1 is at TDC in the

compression stroke or at TDC in the exhaust stroke.. When the intake and exhaust valves are
closed, the cylinder is at TDC. in the compression stroke, and when only the exhaust valve is open, it

is at TDC in the exhaust stroke (Fig 27).

\ . ]
Cylindar No. ¥ Heder Nod axhaue:t
comprassion = \(—/"

FiQ 27 Exhaust and compression strokes
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(3') in accerdance with the conditions of cylinder No: 1, measure and adjust if required, the
clearance of the valves marked with either O or & in the table below.

TABLE 8 VALVE CLEARANCES

Cylinder No.. 1 2 3 4
Valve arrangement N E I E B E i E
When No. 1 cylinder is at TDC . :
in the compression stroke O O o : o

When No. 4 cylinder is at TDC
in the compression stroke

I inlet E : Exhaust %
(4) On completion of the valve clearance adjustment in Sub- p@ bove, make mark

@)
alignment as in Sub-para (1) above by giving a turn to the cranks n\pormal drrectron Then
- measure and adjust the clearance of the other valves.

NOTE

The rocker arm is made of die-cast aluminiu ’efore e\%}efu! not to tighten the
adjusting screw to excess. _

) Ad'ustment of injection timing

127 The injection timing may not be readjusted %@et to insert a shim on the mounting
as ig r@b 2y

surface when reassembllng the injection pu

Cylinder compression pressure measure%% '
128 The cylinder compressron pr m as @must be done every 1000 operation hours or

whenever the engine output is re/el

Compression pressure/ ~ k 1 psi)’
Test condltlon \ 4 speecl 250 min !
% ttemperature 75°C (167°F) .

129 Repair the en@@nd/or replace some parts of engine if compressmn pressure is Iower than 2.55
MPa (370 psi). - - .

Starter and generator servicin

130 Do the starter and the generator servicing every 1000 operating hours on .the roliorrving items.

4

(1) Starter commutator cleaning.
{2) Generator slip ring cleaning.

{(3) Carbon brushes and the brush contact check.

Radiator pressurization valve check

131 A pressurization valve is mcorporated in the radiator cap assembly. Check the valve actuating
pressure with a radiator compression tester. For the pressurization valve actuatrng pressure and the
~ check interval, foIIow the equipment manufacturer's standards.
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ENGINE CARE IN.COLD SEASON
Fuel

Fuel selection

132 In the cold zone, the fuel might be frozen resulting in hard engine startlng, therefore select a

suitable fuel for such engine operation

133 Use ASTM 975 No. 2-D fuel if you expect temperature above -7°C (20°F). Use Number 1-D if yod
expect temperatures below -7°C (20 F).

134 if Number 1-D is riot available, a ‘winterized’ blend of 1-D and 2-D is avallable in some areas during
the wintar months. Check with the service statlon operator to be sure you gst the properly blended fuel.

CAUTION _ :

{1) EQUIPMENT DAMAGE. Methyl alcohol base arji eze is not recommended because

of its effect on the non-metallic components of ¢ g system and because of its low
boiling point.

(2) EQUIPMENT DAMAGE. High silicate ‘antifteeze is not recommended because of ‘

causing serious sullca gelation probiems

(3} EQUIPMENT DAMAGE, Us m| etc should be followed to the
antifreeze manufacturer s recomm
Engine oil _
135 Engine oil viscosity Iargel ngln &mty, so the use of lubricant with selec:ted viscosity
according to the atmosphenc \gture @ ant (Referto Fig 4.) -
' 136 At Iow atmosphenc evature ine-ail wscos;ty will increase to cause hard englne startmg
Coolant

ature falls below freezing point, the cooling system should be drained
inate the need for repeated.draining and refilling, the use of anti-freeze

137 Whereth a e er'
after engin
solution | K reco

138 @0 Ethylene glycol base antifreeze/water mix (which provides protectlon to -37°C (-34°F) is
recom ded for use in these ISUZU diesel engines). ‘

. 139 Concentrahons over 65% adversely affect freeze protection, heat transfer rates and silicate stability
which may cause water pump leakage

140 Never exceed a 60/40 antlfreeze/water mix {which provides protection o about -50°C (-58°F)).
WARNING

PERSONNEL INJURY. ’UNDER SOME CONDITIONS THE ETHYLENE GLYCOL IN THE ENGINE
COOLANT IS COMBUSTIBLE. TO HELP AVOID BEING BURNED WHEN ADDING ENGINE
COOLANT, DO NOT SPILL {T ON THE EXHAUST SYSTEM OR ENGINE PARTS THAT MAY BE

HOT. IF THERE IS ANY DIFFICULTY, HAVE THIS ROUTINE PERFORMED BY A QUALIFIED
TECHNICIAN.
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Battery

141 Always' pay attention to charging the batteries completely in the cold season. As the discharge

current from the battery is large in cold engine starting, it takes a comparatively long while to recharge the -

batteries than when recharging after normal engine starting.  Particularly, as the gravity of the
insufficiently charged battery's electrolyte is low, it will easily be frozen. Pay attention to keep the
batteries warm in the cold season.

142 To replenish the battery with distilled water, do it immediately before the engine operation. If the
work is done after the engine has already been in operation, the distilled water replenished will not be
mixed with the original electrolyte, allowing the danger of freezing, the not mixed distilled water staying in
the battery cell upper part. - ‘ - '

Engine starting

143 In cold engine starting at atmospheric temperature of below 0°C (32°%y attention to the

following items: -

Q)

(1)  Dothe preheating operation. before cranking the engine with @ der,

(2) Set the engine throttle lever or pedal to the 1/3 position @jg ulltever or pedal stroke.

-/

(4) In order to protect the starter, one time crankin

(3) _If the engine does not start with the initial cranki p the l{a efies stationary a while to
recover_their power and, reattempt the preheating andi ) ng opér, g;
tb itz?:% :

- within 10 seconds.

(5) In cranking operation, when a phehom 4 % pinion and the flywheel ring gear
engagement is not taking place, this is a sﬁ—rr%f\ e ry power, charge the batteries with
an external electrical source. O}\\» // ' Y I '

Ny

(8)  Inextreme cold temperatupe €nyi startin the engine cranking while setting the throttle
lever at no fuel position, to aIIon esengine r%gin or travelling parts to come to an unrestricted

condition from the adhesive c@id-idhrican % carry-out preheating and cranking to start the

engine. @ )

' CAUTION - =

EQUIPMENT DA by Do %35 starting “aids” in the air intake system. Such aids can
a .

cause imrﬁet@e\ie\%ﬁe dam

Anhex A '
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ENGINE ELECTRICAL WIRING DIAGRAM

144 As the electrical wiring differs depending on the respective equipment, merely standard wiring is
shown in the diagram (Fig 28). ' :

retay

Pre-hasting! Yier (OGS-)}

[ indicator | ¥ TP

i Inrnp i

i [ O
! Bprtay - ——]

!
E

b

. 4

}

[T p—

:

Therma metar i

Siarter Lot
switch -t

IR - H
} Thermo unlt |

b2 8 -!E%H!m
:@ l'Chnr?a
}w.srn ing (amp

3 | Ol prassure

. ’ i

BT

" ENGINE MAI N'TENANQCH

145 When perfornfiighetol
. enpe/o;_\@@j ollg

Ergine stog
sotpnid

£ watning

jamp

Qil prwasure
Swikch

Mol m]cC]||

x@ﬁ St

9 ENGINE MAINTENANCE SCHEDULE

=
=]

IR

. AN
F}lption\o?\‘cbeck and
)  maintenance

Daily

{Cperation hours)

1500 -

Remark

| Oil level and oil fouling

5 250 | 500 =0 000 | 1230

Oil leakage check

Qil pressure gauge ragistration

Qil pressure warning lamp

01010 |C

Engine oil replacement

See
‘Explanaticn of

Oill filter element replacement

(©

maintenance
schedule’ at

Fuel leakage theck

Para 146.

Draining water in fuel filter

Fuel filter element replacement

O -

G

O

slo|la|lvwolal sl vl o

Injection nozzle check (*)

o

O«

O*

* This is.a recommended maintenance. The failure to perform this maintenance item will not nutlify the.

emission warranty or Emit recall liability prior to the completion of the engine's useful life. Isuzu,
however, urges that recommended maintenance service is performed at the indicated intervals.

Aug 03
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TABLE 9 ENGINE MAINTENANCE SCHEDULE (continued)

Annex A
Page 36

No. Description of check and Daily (Operation hours) Remark
maintenance 20 50 | TS0 | 1000 | 1250 | 1500 | -
111 | Coolant level and fouling check '
112 | Coolant leakage check
13 | Radiator filler cap fitting condition
14 | Fan belt tension check (Replace if , See
@] Explanation
necessary) : of
: i ‘malnienance
15 | Coolant t@mperature registration o schedule’ at
16 | Coolant replacement Para 146.
17 | Radiator external face cleaning (Q\
18 | Cooling system circuit cleaning @6
19 | Radiator filler cap function check (*) -
' N
o
Description of check and ) Operation houts) B
No. maintenance Daily 20 = >.}@ /]m "o |- Remark
20 | Electrolyte levet check 0O y . @
21 | Battery cleaning o
22 | Battery | Ammeter registration o~ X
charge Char . { -
2 ge warning lam ] - See
condition amp /i -1 /\G"7 ‘Explanation
. — of
23 Electrolxyte gravity check /< S ( O intenance
24 | Starter and generator check arn X _ schedule’ at
Cleaning (*) - = S @] Para 146.
25 | Wiring and connection cﬁ{ch\ N
26 | Preheating condition(«{heﬂi" <\\\ B
27 | Aircleaner eier@enﬁ\ijl%e@eﬁt\\
BN |
Description of check and . ~ (Operation hours)
No. maintenance - Daily = T T Twow 20 50 Remark
28 | Engine starting conditions and o
: noise conditions © S
ae
28 | Exhaust smoke condition o 'Explanation
of
30 | Cylindér compression pressure (*) malntenance
. o schedule’ at
31 | Valve clearance check (*) Para 146,
32 | Positive crankcase ventilation valve o
NOTES
(1) The service intervals after 1500 operation hours should also be made_every 250 operation
hours in accordance with this check and maintenance schedule.
(2) When the servicing on the asterisked (*) items is necessary, consuit the equipment supplier.
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Explanation of maintenance schedule

146 The following is a brief ex
Schedule.

10

13

14

5

16

17

Aug 03

Oil level and oil fouling

ISUZU INSTRUCTION MANUAL

planation of the servicing listed in the preceding Engine Maintenance

Check that the oil level is between the max. level mark and
the min. level mark. Drain oil to the max. level mark if oil
level is abave the max. level mark. Add oil to the max.

level mark if oil is below the min. level mark.

Oil leakage check

_Oil pressure gauge

registration

Qil préssuré warning lamp

'Engine oil replacement

Oil filter element

Replace any damaged or matfunctioning parts which could
causeleakage

Engine oil pressure is normat at about 290 to 590 kPa in
warmed-up condition. rCheck and repair the lubrication olt
system if it is abnorma

Warning lamp ts cff) hlle engine running, If it stays on,
check and re brlcatlon system.

Change | 50 hours.

@ elemen @ 500 hours.

replacement ‘
Fuel leakage check @ @nes for damage which could cause

ce any damaged or malfunctioning parts.

, kag
Draining water in fuel fiffe y ar in fuel filter if water has collected in the fuel

lnjectuopﬁo%;% chet@

§@%ﬂ lev ullng :

oolant leakage check

Radlator filler cap flttmg
condition

Fan belt tension check

Coolant temperature
registration

€

Coolant replacement

Radiator external face
cleaning

- Sy
Fuel filter elem Q @Change element every 500 hours.
replacement

Clean the injection nozzle tips every 1500 hours. (This is
a required maintenance).  Check injection opening
pressure and spray condition. '

Check coolant level and add coolant if necessary.

Repair part for coolant Ieakage.

The I;adiator cap must be installed tightly.

Check and adjust fan belt deflection. Look for cracks,
fraying and wear. . '

Coolant temperature is normal at about 75 to 85°C (167 to
185°F).. Check and repair the cooling system if coolant
temperature is abnormal.

Change coolant at intervals of 6 months or 12 months
respectively if coolant is plaln waler, or long life coolant

(LLC).

According to the equipment mahufacturer’s specification.

Annex A
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18
19
20
21
22
23
24

25
26

27
- 28

29

30

3

32

Annex A
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Cooling system circuit : Clean the cooling system circuit every 1000 hours.

cleaning ' '

Radiator filling cap functlon Check radiator pressure cap periodically for proper

check o operation according to the equrpment manufacturer's
: specifications.

Electrolyte level check Replenish with distilled water if necessary.

Battery cleaning Clean the terminals.

Battery charge condition ' Ammeter registration goes to plus (+) side while englrre

runntng In the lamp type, the lamp is off while the engine
_is running. - Check charging circuit if the lamp is not off.

Electrolyte gravity check Check accordmg to the equrp_j ent manufacturers
_ : specifications,

Starter and generator check Check wear condition of br gcommutator

and cleaning ‘

Wiring and connection check Check accordrng to the q ipment Spemﬂcatlons

Preheating condition check Check prehea ItIO stem.

‘Air cleaner element: Change lem n\ cco[g? e manufacturers
replacement specifica

Engine startirtg condition and ng)ne t%nd noise.

nhoise condition

Exhaust smoke condition heck & <a> st smoke colour.

Cylinder compressron é@w 1000 hours.
pressure ,

Valve clearance ﬁx ycorrect valve clearance will result in increased engine
- n0|se and lower engine output. Thereby adversely
x affecting engine performance. Check and adjust every

k 1000 hours, .

Positivec%hnicase ventllatron Perform the adjustment, cleaning, repair or replacement

valve cleaning every 1500 hours.
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SIMPL.E ENGINE TROUBLESHOOTING

147 This section contains a simple guide to tro

ISUZU INSTRUCTION MANUAL

1

ubleshooting, When a failure takes place on your ISUZU

engine, diagnose the cause referring to this troubleshooting guide. If the cause of failure cannot be
detected or you are unable to manage the failure, consult your machlne supply source or nearest ISUZU

" engine service outlet.

- Starter GOuS not turn, —rermmm

i ... Starier turns but engine
~ Engine dows not stert, —1™ doag not ignite.

r== Batinry discharyed,

— impariect cable connections.
~— Btarter or starter switch fallure,
b Sattaty rolay failurs,

= Mo fust in the fush tonk,
~ Clogged fusl fiter glament.
Ar tn the Tust system.

Controf rack is stuck st no fusl
_ position, :

r-— No fugl ifjection.

= Unpropar prehenting oberation.
b Glow piug maltunction.

., Enpina ignitg b
= stalt i Ea

e To0 Bigh fow igling spesd, —v

Enging hunting in medium

Unstable engine mim_hm—u-~ speed range.

... Mathunction in eagine &t
highr speed rangs,

Engine spwetd dobt hot be
lowared,

Aug 03

— insufficiant fuel supply.

Incorrect Injection !it_'nmg(

. ROw tyilnder carmoression
PIOSRUTS,

Engine stop solanaid lmompleta
B UTER

“Irrfpraper low dling spesd
adjustment,

= Craok in injartion pipo,
P injection nozzls fiilure,
1 ENGiNG Bap solonoid rotorn

{ailure,

L Un@yan compression pressure

betwiaan cyliadars,

Incorrect control laver

™ adjustment.
L Governsr interiar

malfunetion,

e GOVAMOE $EEING deteriorated.

Air in the fuet system

Clogged fusl filler
elament

Miping Teilurg {$qysezed, ete.}

| Unevan fuel injsction Amoisnt batwasn

piungars,

I Deteriorated governar spring.
| __ Incomreet valve clearance

Fjustment,

—— Deterioratsd valve spring,

Engire control regtriction of

 seizura,

Annex A
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Enfiine over-loaded.

Insufficient coolant amount, C
’ Fan bak slippage. ‘
Thermaostat maifunction.
Cooling systen: dafast ~— : )
Radiator filler cap malfunction, .
Cooling system interiar fouleg. .
£ngine overheat. Radiator clogping. .

Low wil pressure w— .|

At cleansr alament clogging.
tnsutficient vantilator.

Htoppad coolant iow
{high ¢oncentration of antlfreazer, gic}

lmpmpwr snwicmg o

—— Lack of oll *—_E Oil lnakage

Large oll consumption.

_ \’lVronq salection of kind and A&

— [ p—
Improper oil viscosity,

}-— High epolant temparatine ————— Dvar hast

— Cloggsd Riter and proiner, . Q

b VWorn beatings gnd 84 hurip,
e Bl lty relint valva,

' Wrang Iia nd of V )
. r«:r_!mar_m?@LS’iL;:fv-'-mm{“’s“°'i - —
Tog rnuch. i anti

Ex few OF mption

. e Wro acticp ol-cylingar ]lner
’ Ol coming up b k
— OH mmmg digwwn >ﬂuﬂy alv nl.

agking.
- Imp { tightening.,
propér installation of fiker and

>, 3
(- : Qv )
Q J/ “\/>\\ Damaged packing,

‘) lmpropar instailation or tightening, s

Excassiva fusl consuimption i na mu% amouUnt ——-— 1n:ec:lon pump mlssdjus\mem

Lagk sagine output i

Excasslve Tiechanicsl toads

X ' Too adv.
——Incorreet injeetion timing —-——-——-ET a:“
00 retor

Iricorract injection pressura
[——injection nowzle matunction. - adj t -
L. Ingorract spray condition

— Lack of fuel In tank

Inau‘fﬁclam fuel suppiy to [ Air mixing in injaction pump
the injection pump — Fual filter clogged

b QoW Vaive matunction

__Incorract injection pumg |
adjustmem.

) ) . — Incorract angine control
\—Giovernor malfunction, adjustment

“— Daterinrated governor spring

-~ INcorreact valve clearance

Cylintar compression pressura

adjustment

| Poor eylinder com-
prassion pressure.
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teukage.

insufficient air intake

—— Nozzle holdar misalignment
“— CyHndar bore: woar

= Alr cleaner ciogglag

- amount

L— Such as infarior ventilation,
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i
oy

foerermes

= Miiich black smoke

b,

Improper exhaust - ormmr—

’

ISUZU INSTRUCTION MANUAL

Clogged air cleaner.

MNomle damage.

Nozmzle misadiustment.
Injection timing failure,
njection arnount misadjusttnent,

———{rnigroper fus,

s O coming up or down,
= Water mixing in fuel.
b MUCH WHIE SIMIOKS =amsmmsneedm | Oy COMPTESSION PrEssure.

B e : 1 njection timing fsilure. _
w coolam temperamre

yowmen LOW el&ctmiyte Ie(

= /@é@é‘é
\M

al loads

Batiary overdisclisrge —

Aug 03

Crack In battery body,
Naiwat consumption.
Laose or damaged belt:
Faulty genarator.

Damaged wirlng or contact failure.
Low speed driving.

Ingutficient battery capacity.

Annex A
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All information, illustrations and specifications contained in this manual are based on the iatest produc‘t

information available at the time of publication. The right is reserved to make changes at any time without
notice. -

INSTRUCTION MANUAL (INDUSTRIAL)
- 4LB1, 4L.C1, 4LE1

IDE-6001 ' | /\(&

e

Issued by )

ISUZU MOTORS LIMITED @))g

: - POWERTRAIN SERVICE & PARTS
' ) . POWERTRAIN SALES DIV,

6-26-1, Minami-oi, Shinagawa q, kyo, 14@2, Japan
_TEL 03-5471-1111 @7\\/ </
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ISUZU WORKSHOP MANUAL
ANNEX B
ISUZU DIESEL. ENGINE - MODEL 4LE1 WORKSHOP MANUAL

FOREWORD

This Workshop Manual is designed to'he[p you perform necessary malntenance, service, and repalr
procedures on applicable Isuzu industrial engines. Information contained in this Workshop Manual is the
latest available at the time of publication. Isuzu reserves the right to make changes at any time without
prior notloe

SECTION 1 - GENERAL INFORMATION

GENERAL REPAIR INSTRUCTIONS - \
| ' D

1 General repair instructions for the 4LE1 engine are as follo@\‘

(1} Before performing any service operation with t @ ine mounted, disconnect the grounding

cable from the battery. This will reduce the chaficé of-cable damage and burning due to short

circuiting. ' b

(2) Always use the proper toal or too f jO @ Where specified, use the specially

designed tool or tools.-

(3) Use genuine ISUZU parts refe: SUZ N S CATALOG for the engines,

{4) Never reuse cotter %&‘ﬁats -CI-tigs, lock washers and self Iocking nuts. . Discard

them as you remove them the@n ones :

(5) Always keep mbled %e neatly in groups. This will ensure a smooth reassembly

operation. Itis esp port ep fastening parts separate. These parts vary in hardness

and design, dep n thel tron position. '
All p I{B oul IIy cleaned before inspection or reassembly. Qil poits and other

openlngs s}f |th compressed air to make sure that they are completely free of

obstru

\%ﬁotatlng e%i\s iding part surfaces .should be lubricated with 0|I or grease before reassembiy.
( If necessary, use a sealer on gaskets to prevent leakage.
{9) Nut and bolt torque specifications should be carefully followed.

(10) Aiways release the air pressure from any machine-mounted air tank(s) before dismounting
the engine or disconnecting pipes and hoses. :

{11) - Always check and recheck your work. No service operation is complete until you have done
this. :

2 Information contained in the “Main Data and Specifications” of the Workshop Manual and the
instruction Manual may differ, In thlS case, the information contained in the Instruction Manual shouid be
considered applicable.

NOTES ON THE FORMAT OF THIS MANUAL

3 This Workshop Manual is applicable to the 4LB1, 4LC1, 4LE1 family of industrial diesel engines.

Unless otherwise specified, these engines have common parts and components as well as data and
specifications,

_ . Annex.B
Aug 03 ’ ' : Page 3
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4 lllustrations used in this Works_hop Manual are based on the 4LE1 engines,

(1) Find the appilicable section by referring to the Table of Contents at the beginning of the
Manual. : '

(2) Common technical “data such as general maintenance items, service specifications, and
tightening torques are included in the “General Information” section.

(3) Each section is divided into sub-sections dealing with c'iisassembly,r inspection and repair,
and reassembly.

(4) When the same servicing operation is applicablé to several different units, the manual will
direct you to the appropriate page. .

(5} For the sake of brevity, self-explanatory removal and installation procedures are omitted.
More complex procedures are covered in detail. P :

(B) Each service operation section in this '.Workshop Ménuar begir@ h ah exploded view of

the appiicable area. - )
R @)

ater Gutlet Pipe (5}

oF
* Fan; Cooling (1) ﬁj}\ {

\&\959 c‘.ar
;

Belt; Fan (3)

: Figures in parentheses ‘( ) show the order of disassembling or reassembling. .
Fig 1 Typical exploded view
(7 Measurement criteria are defined by the terms “standard” and “limit". A measurement falling
within the “standard” range indicates that the applicable part or parts are serviceable. “Limit" should
be thought of as an absolute value. A measurement which is outside the "limit" indicates that the
applicable part or parts must be either repaired or replaced, L

(8) Components and parts are listed in the singular form throughout the Manual.

Annex B . :
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(9) Directions used in this manual are as follows:
Front The cooling fan s_id_e of.the engine viewed from the flywheal.
Right . The Injection pump side of the engine.
Left The exhaust manifold side of the engine. .
Rear  The flywheel side of the engine.
Cylinder numbers are counted from the front of the engine.
The front most cylinder is No. 1 and reér most cylinder is No. 4. |

The engine’s direction of rotation is counterclockwise \Kj from the 'flywheel.

&
V@&@ o
@V@§ '

_ Annex B
Aug 03 ‘ Page 5
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MODEL 4LE1 APPEARANCE

5 Left and right-hand views of the Model 4LE1 engine are shown below.

Fig 3 Right side view

Annex B .
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MJAIN DATA AND SPECIFICATIONS

ISUZU WORKSHOP MANUAL

6  Main data and specifications for the Model 4LE1 engine are shown-beiow.

TABLE 1 MODEL 4LE1 SPECIFICATIONS

Item

4LE1

Type

In-line water cooled 4-cycle type, OHV: diesel engine

Timing drive system

Gear drive

Number of pisten rings

Compression rings 2, and oil ring 1

These specifications may be. subject to change without notice.
asterisk (*) are different for each machine.

manufacturers.

Aug 03

No. of cylinders - Bore x Stroke mm | 4 -85x92
Displacement ce (cid) | 2179 (133) /.
Compression ratio 21.5:1 =
Type of combustion chamber Switl chambééy
Overall Length x Width x Height mm | 691 x 446x 816
Dry weight kg (Ib) 155 (42))
Fuel injection timing (BTDC}  (when at stop) 16° N
Firing order ’ f 1\/§ 4/5;\/
Fuel _ Agll{;@@dkffésel fuel (SAE No.2)
| Idling speed o B | 85D
Compression preséure kg/({f?ﬁé#ﬁli’/@“ﬁ@ﬂm ) or more/250 r. p. m:
Valve clearance (cold) —}@ke/ g 0.4(0.0157)
m@/@ NExhaust 0.4 (0.0157)
| valve '”t% i@ge %Wziz?) ;S |
operating - 2 "
timing % \EXB)E!ust v& \Qpen {(BBDC) |40
Close (ATDC) | 16°
.injeq\tkm\dhﬁ ) 0 Bosch type
G_ove\nel/ Mechanical type .
Nozzle ‘ . Throfct!e type
injection pressure kg/em? (psifMPa) | * 135 (1920/13.2)
Git pump ' Trochoid type .
Oil filter Cartridge type
Lubricant capacity: In total lit (qts) | * About 8.7 (9.2)
Generator output (V-—A)!*12~20 '
Starter output (V~KW) *12-10
NOTE

Figures in the column with an
Refer to the specifications provided by the machine

Annex B
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TIGHTENING TO

RQUE SPECIFICATIONS

7 The tightening torque values given in the table below are appllcable to the bolts unless otherwise

specmed

TABLE 2 TIGHTENING TORQUE SPECIFICATIONS FOR STANDARD BOLT

kg-m {Ib.ft/N-m)

Sfrength 8.8
Class 4.8 (4T) (7T 9.8 (3T)
Bolt Reflned | Non-Refined
|dentification } = By Tl
¥ ; 7 7 N 7 Y
W IOHOIN® &)
S el e D
Diameter x =7_no mark pg Q& e
Pitch (mm) . )
M6 x 1.0 104 08 0.5 1.0 . - (£>\S
(2.9 5.8/3.9 17.7) @6 7249 98) &
M8 x 1.25 0.8 1.8 12 23 M 1.7 3.1
(5.8 13.0/7.8 17.7) (8.7 16.6/11.8 2/243;\ (42,3 22.4116.7 30.4)
M10 x 1.25 21 35 2.8 4.7 _ 3)6.4
| (15.2 25.3/20.6 34.3) 1 (203 34.0/@4 j 5 46.3/37.3 62. 8)
M12 x 1.25 50 7.5 6.2 9.3 N 77 1156
(36.2 54,2/49.0 73.6) (44 q\m 8 91ﬁ& (55.7 83.9/75.5 113.8) .
M14x 1.5 78 117 11.8 17.4
- (56.4 84.6/78.5.114.7) /102 7{@ 3) (83.9 125.6/113.8 170.6)
1 M16x1.5 | 106 16.0 ' ~9“5r 14.2 : 116 17.4
(76.7 115.7/103.0 15@\ (68.7 10 932 1393 (83.9- 125.6/113.8 170.6)
M18 x 1.5 15.4 23.0 i efg | 234 352
(111.1 166.4/151; %@ @ 218. 3195.2 391. 3) (169.3 254.6/229.5 345.2)
M20 x 1.5 21.0 31.6 %) M3 32.3 485 '
(151.9 28 fe;ao 3078} 7»198.9 298.7/269.7 405.0) | (233.6 350.8/316.8 475.6)
| M22x 1.5 25.6 37.0 55.5 , 43.3 64.9 : '
| (18@ 21251, &4 8) (267.6 401:4/362.9 544.3) | (313.2 469.4/424.6.636.5)
M24 x 2.0 43.9 72.5 56.5 84.7
_ (2647 397 8/358.9 5394) | (317.5 523, 9/430.5 711. 0) (408.7 612.6/554.1 B30.6)
| *M10x 1.5 2.0 3.4 , 2.8 4.6 137 6.1
(145 24.6/19.6 32.4) (20.3 33.3/27.5 45.1) (26.8 44.1/36.3 59.8)
"M12 x 1.5 46 7.0 5.8 8.6 7.3 10.9
(33.3 50.6/45.1 68.7) {42.0 62.2/56.9 84.3) (52.8 78.8/71.6 106.9)
*M14 x 2.0 7.3 10.9 9.0 134 10.9 16.3
(52.8 78.8/71.6 106.9) (65.1 96.9/88.3 131.4) (78.8 118.9/106.9 159.9)
"M16x2.0 | 102 152 - 13.2 19.8 15.6 23.4 ¥
(73.8 110.0/100.0 149.1) | (95.5 143.21120.5 194.2) = | (1128 169.3/162.8 229.5)

An-asterisk (*) mdlca’tes that the bo!ts are used for female threaded parts that are made of soft materials

such as casting. Those shown in parentheses in the Stren

standard

Annex B
Page 8
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8 The tightening torque values given in the table below are applicable to the bolts unless otherwise
specified. ,

TABLE 3 TIGHTENING TORQUE SPECIFICATIONS FOR FLANGED HEAD BOLT

kg:m (Ib.ft/N-m)
Bolt head T -
" marking
Nominal
size
(dia. x pitch) P _
M6 x 1 05 09 0.6 1.2 -
(3.61 6.50/4.6 8.5) (4.33 8.67/5.88 11.76)
M8x125 - | 1.1 20 1429 1.9 34
(7.95 14.46/10.78 19.61) (4.33 867/5.88 1176) . | (13.74 24.59118.63 33.34)
M10 x 1.25 23 3.9 36 6.4 % 4372 -
(17.35 28.20/23.53 38.24) (26.03 44.12/356.30 ;.ag@y 1 (31,10 52.07/42.16 70.60)
M10x 1.5 2338  |3s558 $ 4168
| (16.63 27.48/22.55 37.26) - | (25.31 41.95/34@8. ) (29.65 49.18/40.20 66.68)
M12x125 |56 8.4 ' 79 119 ([ e 8.7 13.0 .
, o (40.50 60.75/54.91 82.37) (5714 BB.ORLAT 116,69) (62.92 64.02/85.31 127.48)
"M12x1.75 | 3.5 9.5 . ) 73 {E@\ B 8.1 12.2
: | (37.61 56.41/50.99 '76.49) (280-7883/71.58 Jop.9) (58,568 88.24/79.43 119.64)
IM14x15 85 12.7 , N\ 6 \ 12,6 18.9
: (6148 91.85/83.35 124.54) (8482 12780014.73 172.59) | (91.13 136.70/123,66 185.34)
"M14x2 |76 115 , SR 118 17.7
(57.14 85.34/77.47 115RN] (80.28.420,061108.85 16279) | (85.34 128.02/115.74 17357)
M16x 1.5 1.8 17.7 > 4\2 285 - 180 27.1° :
| (85.34 128.02/;@«93.571/ HU2885 189.50/170.63 256.93) | (130.19 196.01/176.52 265.76)
M6 x 2 11.2 16.7 é\\&g 96,6 24.9 . {172 257 ‘ :
(81.00 126.79/103.83 Z,a:&rq\ (120,06 180.10/162.79 244.18) | (124.40 186.61/168.67 253.01)

s Y_\ N
@\E)\é L@ %ale screws of soft material such as cast iron.

ste
g
ANGUL% A D% IGHTENING METHOD

g q@ od for angular nut and bolt tightening is as follows:

. A'bolt with an a

(1) Carefully wash the nuts and bolts to remove all cil and grease,
(2) . Apply a coat of melybdenum disulphide grease to the threads and settin'g faces of the nuts
and bolts. -

FYTYRFTRVTY

(3) Tighten the nuts and bolts to the specified torque (snug torque) with a torque wrench.

Annex B
Aug 03 : Page 9
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NUT
OR
BOLT

Snug torque

(4) Draw a line [A-B] across the centre of each bolt. Centre line

Centet ling @

(5)  Draw another l|ne [C-D] on th ach \%ap rts to be clamped This line should be
an extension of the line [A-B].

Llne

¢

(6) ~ Draw another line [F-G] on the face of each of the parts to be clamped Th|s line will be in
the d|rect|on of the specified angle [Q] across the centre [E] of the nut or boft.

7

Specified angle (Q}

Annex B ' ‘
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(7) Use a socket wrench to tighten each nut or bolt to the pomt where the line [A-B] is aligned

with the line [F-G].

®

£

é%lGLE AND TIGHTENING ROTATION .

// \\\ 1/12 of aturn
/ 7 \“’ & é 60_" 1/6 of a tun
@9 N " | 900 1/4 of a turn
% D | 180° 1/2.0f a turn
\ E | 360° One full tumn .

Aug 03
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TIGHTENING TORQUE ON MAJOR COMPONENTS

10 The tightening torgues on major components are shown in Figs 4 to 9.

Cooling fan and water pump

16-29
(13.7 - 21.0)

T,

1218 e
(8.7 - 13.0) |

12-18
(8.7 - 13.0)

T9-29
(13.7 - 21.0)

19-29
{13.7 - 21.0)

19-20
(13.7 - 21.0)

1.9-2.9
(13.7 - 21.0)

- [3857a7
(25.3 - 34.0)

Te cylinder block /

Fig 4 Cooling fan and water pump tightening torque

Annex B
Page 12
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Cyiinder head and cylinder head cover

08-1.2
(5.8 - 8.7)

{With turbocharger)
08-1.2
(5.8 -8.7)
{Without turbocharger)
0.2-04

(1.4 -2.9)

_ (10.8 -14.5)
19-29 )N

HNGK
(13.7 - 21.0) B =@
S

0.09 - 0.1
(0.6 - 0.8)

n H {Apply locktita No, 262 to this part.}

25-35
(18.0 - 25.3)

(Apply engine oil.}

(13.7 - 21.0)

Fig 5 Cylinder head and Cylinder head cover tightening torgue

: Annex B
Aug 03 ' Page 13
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Cylinder block and other conﬁpone’nts

- [4Z758
(30.4 - 40.5)

95115
(68.7 - 83.2)

Don't remove this bolt )
from connecting rod.

3§-42"
{27.5 - 30.4)
73.27
aLe1 | (166 119.5)

110 - 115 degy

4L81

. 7585 |
HEY | (54.2.61.5)

{Appiy englne oll) )

Lo

90-11.0
(65.0 - 79.5)

(61.5 - 68.7) 7 vl T
17.0-19.0 | {Apply engine oll.} "‘s ——\_‘___’/ \\\‘_
123.0 - 1374)& "\:"‘}\//

;; 08-1.2

Ut Apply Locktite No.262 to set up side of stud. : % {5.8 -8.7)
(Impotant} ' :

Fig 6 Cylinder block and other components tightening torque (1

Annex B ‘
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25-35 2.0-2.5
(18.0-25.3)  |[(14.5 - 18.0)

15-25
(10.8 - 8.0}

06-12
(5.8 - 8.7) B

1.9-29
(13.7 - 21.0)

465D
(29.0 - 36.2)

0.5-12
e 5B BT}

1.9-29
(13.7 - 21.0)

S 77 S SN . W vy - R \\ \

) [ 21-31
: -\)3 15.2 -22.4)

{Apply engine oil)

19-28
(13.7 - 21.0)

Fig 7 Cylinder block and other components tightening torque (2)

‘ Annex B
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08-1.2

(5.8-8.7)

{With PTO provided)

08-1.2

(5.8 -8.7)

15-25 |
(10.8 - 18.0)

&

Apply Locktite

No.262 (2 locations) _

2-16
5 8.7 - 11.6)
; Rocate 3/4 turn after
il 1 contacted with

-sgaling surfate.

(30.3 - 40.5)

4.2-56

.

Fig 8 Cylinder block and other components tightening torque (3)

AnnexB -
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Turbocharger

(e’-,\&f ([45) Y P ,..Q’ g i
\f:*\::;%iiﬁfj 33-32 i
“‘\hﬁg/‘ . (15.9 - 23.1) |

AN
fﬁ\g<>; \C'e
‘-g

b'}\“ g
N

4 .

&
52-32
(15.9 - 23.1)

(\..\i' Y ‘ ' o 3
N ‘ o
_ <§Q\' ' 1.0-1.5

{7.2-10.8)

0.8 = 1.2 B
(5.9-8.7) |

Fig 9 Turbocharger tightening torque

. Annex B
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GASKET LOCATION

11 Locations where gaskets are used are shown in Fig 10,

Gasket; joint bolt

Gasket; nozzle holder

e

”

Gasket;
.nozzie holder

-~

-
! = _Corrugated (Gl
R ~ washer ,r:(*)_\b, /\\-.
[t A . . “,7\&3

Gasket; heat Shiald )('G

. Seal; valve S———TF" "B W
Gasket; L N
water outlet pipe ' el 2

. D
{.‘ =
RN i

=T ' S

Gaskat;
idle spring set screw

O-ring; -

iy Gaskel;
fuel cut lever

©ogavernor
cover

Ofing;  Bgpm—

control lever < =
\\ (ﬂs‘?z_\:?/\)i \
. 0--1=—

Gaskel;
exhaust
manifold

Qil seal;
crankshaft
rear

- O-ring: - P B
angleich caver \ \--.
Qil seal: Gasket;
crankshaft front . exhaust silencer
O-ring;
: Oil drain plug
‘Fig 10 Locations where gaskets are used

Annex B
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Sealant

12 Locations where sealant is applied are given in Table 5.

IBUZU WORKSHOP MANUAL -

TABLE 5 LOCATIONS WHERE SEALANT IS APPLIED

Location Condition of use
bectto b Groove & Name of
Name of Object to be roove to sealant
Name of part mating part ~ sealed be applied
1 Oil pan Cylinder block ' Engine oil ’ Not provided | TB1207C
. (10W-30)
2 | Rocker bracket Cylinder heaqd : . Engine ol Provided TB1207C
_ : vl (10W-30) _
3 | Airinlet pipe Cylinder head cover Air _ _4’:£ Provided TB1207C
'_ 4 | Front plate Cylinder block Engine of /. Provided TB1207C
{with PTO provided) | 1OW{‘@’{-)N ' :
5 | Timing case {with Front plate Provided TB1207C
PTO provided) ;/30 -
6 1§ Timing case (with Cylinder block ~Engine Provided | TB1207C
no PTO provided) | \ OW-30)) - |
Water pump ASM | Cylinder blgck Cysling'water | Not provided | TB1207C
8 | Rear cover,; Body; ter\x/p &%}ﬁ; water | Provided TB1207B
water pump ' & ' :
9 ! Housing cover; /C,y#i iock ()}J Engine oil Provided TB1207C
injection pump — {10W-30) 1B :
10 | Solenoid; fuel ¢ b%nde\m\c@ Engine oil Provided TB1207C
- (‘_& \ (10W-30) 7
11 | Retainer; gf&\ N Klf block Engine oil Provided TB1207C
{10W-30) :
12 Ind@ék&/@rcle(ai@'\ %\:r cleaner Air ' Not provided | (Sealing tape)

Aug 03
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MAINTENANCE
VALVE CLEARANCE AND ADJUSTMENT
13 Maintenance procedures on the Model 4LE 1 engine are set out in Paras 13 to 22,

NOTE

The cylinder head bolts were breviously tightened with the “Angular Tightening Method". Therefore,
it is not necessary to retighten the cylin;ler head bolts before adjusting the valve clearance.

é}* :

LO" ,
- | _ NS |

(1} "Bring the piston in either the No. 1 cylinder or th%j&}[ﬁ%er to~-Top Dead Cernitre on the

compression stroke by turning the crankshaft until the TG rk on t cover aligns with the
groove mark on the crankshaft pulley. ' -

.

fas

A N

]

. . rfuj\(i&
(2) Check to_,% er is&x&t e No. 1 intake and exhaust valve rocker arms.

i\ @ & No.1 cylinder
No.1 cylinder 4 exhaust
T

_intake (K-'

a.  Ifthe No. 1 cylinder intake and exhaust valve rocker arms have play, the No, 1 piston
is at TDC on the compression stroke. :

b.  If the No. 1 cylinder intake and exhaust valve rocker érms'are depressed, the No. 4
piston is at TDC on the compression stroke,

¢.  Adjust the ciréle or double circle marked valves as shown in Table 6, while the No. 1
or the No. 4 cylinder is at TDC on compression stroke.

Annex B : : ' :
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mm (in.)

intake and Exﬁaust Valve Clearance (cold) 0.40 + 0,05 (0.015 £ 0.002)

(7)

(8)

‘TABLE 6 VALVE CLEARANCES

__ CylinderNo. - | 1 2 3 4
Zr?grr?gement PITEJVHIE|HIE]TE
'll\'lggfgl(i:g?ﬁp;ression 1ololo O
‘Ir\'lg.c;t_fgg“cgi?gre.ssion @ i__x\ e

| = Intake E=Exhaust . /g% .

Loosen each valve clearance adjusting screw {975 in the illustration.

Insert a 0.40 mm (0.015 in) feeler gauge b<7 the rocker arm and the valve stem end.

Turn the valve clearance ad}ustmg ntll ?@ag can be belt on the feeler gauge

Tighten the lock nut securely &

Rotate the crankshaft 36 @

a. Realign the cra(ﬁ\z /%

Adjust the CIKQQW the@lr&hg valves as shown in Table 6,

LUBRICATING- SYST

Cartridge. (Spm-C( \%}

Removal

)

Installation

-
~ahd Installgr Filter Wrench,

14 %S%

Loosen the used oil filter by turning it counterclockwise with the fifter wrench.

Discafd the used oil filter,

15‘ Proceed as follows:

(1)

© Aug 03

Wipe the oil filter mounting face with a clean rag.

a.  This will allow the new oil filter to seat properly,

_ Lightty oil the O-ring. ‘

Turn in the new oil filter until the sealing face is fitted against the O-ring.
Use the filter wrench to turn in the oil filter an additional 3/4 of a turh or one tuin.

Check the engine oil level and replenish to the specified level if required.

Annex B
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(6)  Start the engine and check for oii leakage from the oil filter. .

7‘?‘%
/ %

COOLING SYSTEM

Cooling fan drive belt _ ' %
Adjustment o |

16 Check the coohng fan drive belt adjustment as follows: @ ;

- (1) ‘ Check the cooling fan drive belt for cracking and other d{

(2) Check the drive belt tension by exerting a force, @ @wa\y between the Fan
pulley 1 and the Generator puliey 2,

(3) Adjust the belt tension by loosening th rat tlng bolt and the Generator
adjusting bolt and pivoting the Generator. V
a.  Be sure to retighten the boltsQ liusti eIt tensmn
: - mm(in.)

Eoolmg Fan Drive B(egffﬁie\\énon Qj 8.0-12.0 (0.3 0.5) —[
< =S

Crank pulley

INJECTION TIMING

NOTE

17

Take care to avoid entry of dust or'foreign particles into the pump interior when the timing
adjustment is made. :

Check the injection' timing as follows:
(1)~ Remove the injection pipe of the No. 1 cylinder.
{2) - Remove the delivery valve holder of the injection pump of the No. 1 cylinder, and then pull
out the delivery sprmg '
Annex B -
Page 22 Aug 03
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_b. This crank angle posi’uon is the stamgr @ injection.

ISUZU WORKSHOP MANUAL

Delivery valve

Injestion pump

With the spring removed, install the delivery valve holder.
Slowly turn the crankshaft pulley clockwise, at the sam /Jl{ne continue to feed the fuel.

a. When the fuel stop flowing out from the No. mry valve holder, stop turning the
crankshaft. ‘ :

In the condition at Step (4) above, e the "groove mark” of the crank

pulley is at, when seen by the ' timing mark din t g gear.case.

a.  When the value is out of th al |nject|0n tlmlng. adjust it accordingly.

puiley

“ Injection timing | 4LEA | BTDC16°

NOTE
The injection timing varies according to the specifications of the machine.

(6)_ Adjust the injection timing with a shim between the ihjection pump and the cylinder block.
a.  Shim is available in the following 9 types,. and “identification mark” is stamped (or
imprinted) on the top face.

TABLE 7 IDENTIFICATION MARK OF SHIM ANb ITS THICKNESS
(mm)
Mark | Thickness Mark | Thickness Mark Thickness
2 0.2 5 0.5 8 0.8
3 0.3 6 06 10 | 1.0
4 ‘ 0.4 7 0.7 12 1.2
Annex B
Aug 03
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NOTE
(1) For eéch of the injection pumps of three cylinders, the shim adjustment is made at the same
time, ‘
{2) When a shim i I8 missing while overhauling the engine and the shim thlckness is unknown

assemble the engine with provisional shim inserted. ~ After assembhng the engine, check the

injection timing and adjust the shim until the normal injection timing is ebtained.

Identification
mark

Knock hale

@%

Reference: To add the 0.1 mm shim thickness corresponds to the 1 q@?@%rankshaﬂ angle advance.

N,
Air bleeding from fuel (automatic air-bleedmg system) \

18 To bleed air from the fuel using the automatic aw—blee@@m,

(1 For the automatic air-bleeding system: V

s follows:

activated to force-feed fuel to th

a. When the starter switch r ", the electromagnetlc pump is
r:y ean

automatically bled.

(2) For non-automatic air—blex"h s tem

—

a. While sendin

cylinder m;ectlp’

-off pipe, and air in the fuel system is

Y force of the electromagnenc pump, the fall from

the fuel tank or t \3% m ieed air out of the fuel pipe eye bolt of the No. 1
the@

plug of the f& lLtg sta

\\\

the one installed the tower most and upward.

e ;l

COMPRESSION PRESSURE MEASUREMENT

19 To measure the compression pressure, proceed as follows:

a ipe aye bolt of the injection nozzle and the air-bleeder

(1)~ Operate the engine to warm-up until the coolant tempera-tnre reaches to 75°C (167°F).
(2) Remove all of the glow plugs and the injection pipes.
{3} Attach é compression gauge to the No. 1 cylinder glow plug installation threads.
Annex B
Page 24
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NOTE

(1) Compression pressure may be measured starting at any cylinder and in no particular

cylinder order. However, it is very important that the compression pressure be measured in each
cylinder, :

{2) Therefore, start at the No. 1 cylinder and work back. In this way, you will be sure to
measure the compression pressure in sach cylinder, ‘ :

Compression Gauge: ‘ . 5-8840-2675-0

Compression Gauge Adaptor: - 5-8840-9026-0

Compression gauge Qé%

Ay
‘ /%\ %‘ RS
(4) Crank thgae%ige ith t e%er motor and take the compression gauge reading.
= Ny ‘
()\ kg/cm 2 (psi) at 250 rpm

@J\/ _ ﬂa\‘ﬁlard‘ ,  Limit
JGRN 1.0 (441) 26.0 (370)
L

a.  Compression pressure should be apprbximately the same for each cylinder. - A
variation exceeding 2.0 kg/cm? (28 psi) is unacceptable,

b.  Ii the measured value exceeds the specified limit, the related parts must be checked.

' - Annex B
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FUEL SYSTEM

Fuel filter replacement

Cartridge (Spin-On) Type

Removal |

20 To replace the fuel fifter, proceed as foliows:

(1 Loosen the fuel filter by turning it counterciockwise with the filter wrench or your hand,
Discard the used filter. :

a.  Filter Wrench,

(2) Wipe the fuel filter fitting face clean with a rag, - %

<
D
(-3) _ Turn in the new fuel filter until the filter m\?f;t @the éelzéh:ng face.
| Qg et \

(4) Use-the filter wrench to turn in t @ ter an@t—i al 2/3 of a turn.
' . P O - ﬁ
AN

a.  This wil allow the new fuel filter to seat pro;)érly.
installation o
21 (N "Apply a Iigh_t coat 6f engine oil to the O-ring.
N (2) Supply fuel to the hew filter.

a.  This will facilitate air bleeding,

pﬁ?(J

O

22 Check to see if the spray condition and the injection pressure are normal. Adjuét them to the
specified value respectively when they do not mest the standard valve,

Injection nozzle

kg/em? (psi)

Annex B
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Injection pressure : _ 4LE1 135 (1920)
good no good no good  no good
O O 1
About 4
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(1) Using a nozzle tester, adjust the injection pressure with a shim.

Special tool: Nozzle tester:

RECOMMEN DED LU BRICATING OIL

23 The recommended lubricating oils for the 4LE1 engine ?;e ailed in Fig 11.

TYPE OF LUBRICANTS (API) DIE@FNG/ INE OIL; CC OR CD GRADE

ENGINE OIL VISCOSITY CHART = - ® Q
- —_— ) o - / - -
\E{(TEMPERATURE

. ENGINE O1t, VISCO DE
ey @
- @_. <>*

5W—20

[Single grade] 7‘_< -

\\

s

5\\;30%(: 15° 0°C 15°C 25C 30C
Mi}a{ CFFAF) (5F) 37°F) (5F) (TTF) (86°F)

{Muiti grade]

SAE 15W-40, 20W40

Fig 11 Engine oil viscosity chart

Annex B
Aug 03 . : Page 27




ISUZU WORKSHOP MANUAL ‘

SECTION 2 - ENGINE
DISASSEMBLY OF EXTERNAL PARTS

External parts (left-hand side)

I
IS
] ~{5)
(@) R
(2) E=
! oy
0> \\§ M
Fig 1 al p d side)
24 - The external parts on the le = an sid me are shown in Fig-12.

(1) Cooling fan and gp

(2) . Fan beit, x\

(3) @
(4) Genetafor.

(5) Starter.

(6) Exhaust manifold and gasket.

(7 Cylinder head cbver and air intake pipe.
(8) Water outlet pipe and thermostat,

(9) - Water pump assembly.

Annex B ' ‘ C
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External parts (right-hand side)

Fig:l . x\\rgl{gﬁ ht-hand side)

<

25 The external parts o ngl}f-{a igeof the engine are shown in Fig 13.

Aug 03

(10)
(11)

(12) ﬁﬁu\l*le{k
N
% Fue p{p\

Engine stop -solenoid.

Injection ipe pes).
o §@§

Injection pump housing cover.

Injectioh pump and shim (4 set).

Oil level gauge.

Annex B
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Injection pipe - Leak off pipe - Fusel pipe , : ‘ ‘

26 Proceed as follows;

{1 Loosen the sleeve nuts on the nozzle holder side and on the injection pump side, and then
disconnect the injection pipes.

(2) Disconnect the leak off pipe tagether with gaskets.

(3} Remove the eye boit, and then disconnéct the fuei pipe.

Injection pipe . i
Leak off pipe

Fuel pipe

{2y P ‘
-’%4——» Nozzle holder @

Injection pump /‘
(

" Injection pump _

27 Proceed as follows: : @ @

{1 Align the hole of the fuel cut lever. w:t \\ge or cover, and then insert a pin
{68} into this hole to hold the fuel cut lever.

(2) Check to see if the pin groove le @e center of the injection pump.

{3) Remove the |njection pump% the shim.
‘NOTE

‘ (1) Mark eaq‘rm \Bt_Qﬁ pu, @%@ hich eylinder it was removed from.
@sa/ﬁ’he @gﬁace it with the same thtckness that was removed.

‘Fuel cut Gover

Pini& qn

Governor cover \

Injection pump
Control link ’ center pogition

/

rack pin

l Injaction pump

Annex B
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Injection pump ASM

* Stud
Cylinder block

TABLE 8 BACKLASH OF TIMINGQ%

3 mm (in)
Standard NN Limit
Crank Gear/ o N
dler Goar 0.04 (0.0017)\/(7 ~10.2 (0.0079)
Cam Gear/ -
idler Gear 0 03/}@ N @(0-007_9)
1A E\ﬁfEPf%ﬁND PLAY
mm (in)
r 5t AI’@@) m Limit '
| 0.058 — 0 »4{@11&23 —@Zﬁ 02 (0.0079) ]
% ‘CRANKSHAFT END PLAY
’_( \x mm (in)

\

érd - Limit

0.3 (0.0118)

RS

Return p/e Feed pipe

“6/059\1\@\\9@%0 0023 - 0.0082)
)

28 Remove the return pipe and the feed pipe.

—

* Fuel pipe
~ Return pipe ;

Aug 03
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Exhaust pipe - Inlet pipe - Turbocharger

29 Remove the exhaust pipe, the inlet pipe and turbocharger,

Turbocharger

Inlet pipe

Exhaust pipe

e e e e — —

DISASSEMBLY OF INTERNAL PARTS

30 Disassembly steps for the internal parts of the engine (Flgs 14 to 186) %oliows:

(1) Rocker Bracket Assembly, @
(2} Push Rods.

(3)  Rear Hanger. @4\9&@

(4) Front Hanger. . . v
(5} Cylinder Head Assembly, | ©\V

- {B) - Cylinder Head Gasket. ) O
{(7) Tappets. ) & & :3
(8)  Oil Pan, _{,;s\;\g;\ ) /\%}
1 i \\\

{9) Oil Strainer. (élf\} 2/ Q NN

S

QT
(10) ol Pipe \ N
(11) Cran®
(12 Fiywheel.

(13) Flywheel Housmg

(14} T|_m|ng Gear Case (without PTO). _
{15) Ol Pump Assembly.

- (16)  Idler Gear and Shaft.

(17) Cam Gear.

{18) Carﬁshaﬁ;

{19) Rear Seal Retainer.

(20} Piston Assemblies.

(21) Crankshatt,

Annex B
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 Internal parts (1/3)

Fig 14 Disassembly internal parts {sheet 1 of 3)

_ Annex B
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Internal parts (273}

(20}

Do not pull out
this bolt.

8}

Annex B
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Fig 15 Disassembly internal parts (sheet 2 of 3}
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Internal parts (3/3)

When provided with PTO

{14-1) s o
B @)

Fig 16 Disassembly internal parts (sheet 3 of 3)
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Rocker bracket
Push rod
31 Proceed as follows:
(1) Remove t_he rocker bracket assembly.. MBx1 ..... 5 balts énd 8 nuts.) :

{2) Pull out the push rods (8 pes.).

Instail of
holts (8}

Cylinder head assembly

32 Proceed as follows: - @ @<>

(1) Remove therear and front hangers.

(2) When removmg the cylinder head l?{\} osegf%éowly, a little at a time, starting with

the outside, working in a circular patter &

{3) - Remove the cylinder hea embly ead gasket
%

(4) Pull out the tappet fr thep vlind

Head bolt
{M12)

&

Head gasket .

Front hanger

Annex B : . .
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Glow plug {2)

) Sphit collar (4} .
Conngctor {1} Seal; valve
. Spring seat (8)
: Guide; valve ' -
. %@
. © . _Valve spring (8]

' : 2 &
- 4

= P:J .

" Studs are applied with
sealing agent,

Do not pull them out.
(5 locationg)

)
i | % > _/: S ——

MR
Valve m a% <
N O
33 /ed as follows:
(1) Before disassembkling the valve mechanism, remove the connector, glow plug and nozzle

holder assembly,

(2) Compressing the valve spring, remove the split collar, spring seat, valve spring and valve.

! Annex B
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Timing gear -

34  Proceed as follows: .

(1) Remove the idle gear and the idle gear shaft.
(2) Pull out the sleeve from the tip end of the camshaft,
{(3) Remove the lock nut of the camshaft gear, and then remove the fiyweight assembiy and the

cam gear.

Bearing

Fig 18 - Timing gear

Anriex B | .
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Camshaft

35 Proceed as follows:

n Remove the snap ring that holds down the front -bearing of the camshaft from the fing
groove of the cylinder block.

(2) - Pull out the camshatft from the cylinder block, together with the beating. .

Crankshaft ‘ @@

Piston and connecting rod-

Piston ring (4
Q Snap ring (5)
e — ‘\’ Plst n B
Bush

{The drawing-cut of the bush must
be fimited 1o only when replaced.)

( //I/ PI@\J
n)rod bolt @
x_/( he drawing-out of the con'rod bolt )

must be Ilmlted to anly when replaced )

Connecting rod {7) ——

Cap (2)

\f Bearing (3]
Cap nut m _
Fig 19 Piston _and connecting rod
36 Proceed as follows:
(1) Turning the crankshaft, position the piston to be removed at the bottom dead centre.
(2) Loosen the cap nut of the connecting rod, and then remove it.
(3} Give another rotation to the crankshaft to posmon the piston at the top dead centre

- , Annex B
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(4) With the handle of a hammer placed at the bottom of the connecting rod, push the pistbn
assembiy upward out of the cylinder block. '
NOTES
(1) Before removing the piston, scrape the carbon depoasit off the cylinder wall.

- {2) When pushing out the piston'assémbly, care should be taken not to damage the
cylinder wall. :

(3) Attach. a tag with a cylinder number to the removed cabs and bearings to keep them in
order, :

Piston ring

37 Proceed as follows: ‘ v

(1) Remove the piston ring with ring pliers ~“{Rligfs: pi
<)£ o
4‘:i<3:7 4§?§Q>
" ‘é"‘-

: 1-85221-029-0.)

Piston pin x\b\ \)

38 Proceed as follows:

(1) Remove the snap rings with a cdmrﬁercially available tool.
(2) With a brass bar attached to the piston pin, push it out by hammering it lightly.

NOTE

Keep the pistons, piston pins and connecting rods in order for each cylinder.

. Brass bar

Annex B .
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INSPECTION AND REPAIR
Cylinder block

39 Proceed as follows:

(1) Check the cylinder block for wear, damage or any other defects.
(2) Use the hydraulic gauge to check the‘Water jacket water pressure.
(3) Apply water pressuré to the water jacket at 5 kg/cm? (71.1 psi) for three minutes.

| Zara
Cylinder bore /D @
Measurement position: 13 mm e/t/o % :
~ {Measure agg&% ifections)
Near 1 c’\rxp sion ring)

i

\\

{
(D;ﬁrm | Repair method
oy O N ;

the inner diameter

&( 079) Perform boring and honing of
N -
<7

Cylinder bore diameter and grade mark

40 The grade mark is stamped on the top surface of the cylinder block (on the'mating face with the
cylinder head), .

Bore grade mark
{Stamp position)

Annex B
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TABLE 11 CYLINDER BORE DIAMETER AND GRADE MARK

7 mm {in.}
\ Bore Diameter ’
Engine mm (in.) Grade
85.000-85.010 A
(3.3464-3.3468)
‘ 85.011-85.020
(ALE1 (3.3468-3.3472) B
85.021-85.030 c .
(3.3472-3.3476)

‘Cylinder body upper face Warpage ‘ [%
41 Proceed as follows: _ . @ '
@

{1 Use a straight edge @ and a feeler gauge @ to meas four sides .and the two
diagonals of the cylinder body upper face,

(2) - Regrind the cylinder body upper face if the measured.values arg-greater than the specified
limit but less than the maximum grinding aflowance. - @ : . .

\ )

g

© -
. . /{i A g @ ) .
(3) If the meastir %\V (}Jes\ the maximum grinding allowance, the cylinder body must be
repiaced. \&X &\.\) | o
<&ﬂmzler Body Upper Face Warpage _ mm (in.) h
* Limit Maximum Grinding
Standard mm (in.) Allowance
0.075 (0.0029) 0.15 (0.0059) 0.3 (0.0118)
(4 If the measured value is less than the limit, the cylinder body may be reground.
e — e
—-— A -
El >< I'r
‘ C - ~.D
- B - ~

Annex.B _
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Cylinder Body Height @ (Réference) mm (in.)
Engine Standard - '
4L E1 307.94 — 308.06 (12.123 —12.128)

Cylinder head insbection

42  Proceed as follows: | ' @

&) Remove carbon deposit on the bo surface f@ head with care not to damage the
valve seat, ‘ _ : .
Leakage:  Water pressure test Skgfem?iaf 3 @% | ‘

f(&%

- fﬁ\b
N
&<§\ \\

Cylindé\tfﬁ/éad lower face warpage

43 Proceed as follows:

{1) Use a stréight edge and a feeler gauge to measure the four sides and the two diagonals of ,
the cylinder head lower face. ’ '

(2) Regrind thé 'cy'linder head lower féce if the measured values are greater than the specified
limit but less than the maximum grinding allowance. .

Annex B
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(3} if Ithe measured values exceed the maximum grinding allowance, the cylinder head must be
replaced. .
Cylinder Head Lower Face Warpage mm (in.)
s Maximum Grinding
Standard Limit . Allowance
0.075 (0.0029) 0.15(0.0059)y - 0.3{0.0118)
~ -

Cylinder Head Height @(Reference) @Q Q m (in.})

Engine S}}I{davd:“\
ALE ssﬁyk/gn(1qg§§\é§>2523

NéTE o ' \ET“ <i$

if the cyllnder head Ig@ st i@ d, valve depression must be checked.

Hot plug
Hot piug depression

44 Proceed as follows;

{1} Clean the cylinder head lower face, taking care not to damage the hot plug surfaces.
{2) Use a stralght edge and a feeler gauge to measure the hot plug depression in a straight line
from the No. 1 hot plug to the No. 3 hot plug.
{(3) If the measured value exceeds the specified limit, the hot piugs must be repiaced.
Annex B
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mm {in.

Limit
0.05 {0.002)

N

I— A\

. Combustion chamber inspection ()

45 Proceed as follows: @

(1) Remove the carbon adhering to of A @bustlon chamber Take care not to
damage the hot plug fitting posmons

(2) Inspect the combustion char he h hole and the hot plug machined faces for
cracking and other damage. . :

{3) If cracklng or dam (j\g\gésent@der head must be replaced.

: NOTE

Be abs %erta% ;ghere are no scratches or protuberances on the combustion

cham @ tiaces I be in contact with the hot plug after it is in-stalled. These flaws
w) /_Qr\e the %

&9 B

\

" Hot plug replacement

Removal

46

Proceed as follows:

(1) Insert a 3.0 — 5.0 mm (0.12 — 0.20 in) dlameter brass bar into the nozzle hiolder fitting hole
until it makes contact with the hot plug.

(2) Lightly tap the bar with a hammer to drive the hdt plug free,

Annex B
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Inspection

47 Inspect the hot plugs for excessive wear and other damage. Rep[ace the h lugs if either of these
cond|t|ons are d|scovered ‘ 1_&

. Installation @

48 Proceed as follows: : @

{1} Align the hot plug knock ball < with the cylinder head g T to and tap it temporarily into

position with a plastic hammer. @ @
74 :

J\)

(2) Place a m hla@ sh Id proximately 25 mm {1 in) thick over the hot plug upper
surface 4.

(3) Use a noh press ° to exert a pressure of 4,000 — 5,000 kg (8,819 — 11,023 /39,227 —

49,033 N) on the metal plate covering the hot plug upper surface. This will drive the hot plug into
position.

(4) Lightly tap the hot plug head to make sure that it is firmly seated,

&= . STEES N
9 & &°
=)

Q 9} CASA

(5) Repeat the procedure Steps (1) — {4) for the remaining hot plugs.

Annex B
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NOTE | | | | |
Do not apply pressure greater than that specified. Damage to the cylinder head will result.

(8) Use a surface grindér to grind off any hot plug surface protuberances.

The hot plug surfaces must be perfectly flush with the cylinder head lower face.

{7) After grinding, make sure that the hot plug surfaces are completely free of p’rotubérances.
The hot plug surfaces must also be free of depressions. Once again, lightly tap the hot plug heads
to make sure that they are firmly seated.

.'He'at shield replacement . v \& :
O .
Removyal ‘ - / }7 @
O @§ S -
49  After removing the h?@ a @er and a brass bar T to lightly tap the lower side of the

heat shield — and drive it

) ~

SR
O

—

Installation

50 Install the heat shield to the cylinder head from the nozzle holder installation 'hole side. Lightly tap
the heat shield flange into place with a hammer and a brass bar. - The heat shield flange side must be
facing up. :

NOTE

Always install é new heat shield. Never reuse the old heat shield.

Annex B
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VALVE, VALVE SEAT INSERT AND VALVE SEAL

Inspection of valve seat

51 A = Contact width.

B = Valve depression.

Cylinder head

. J/\I‘alve
11 )

@<

_-—-

Valve Seat Limits

@

@

Valve'thickness

Stmd/énf Q\:-\ lelt
Contact width /(Q\Q\(Mma DNV - 25(0.0984)
Valve depression /,) lj 7 1.2 (0.0427)
Valve Th:ck@@ mm (in.)
Nor ~ (L\()mt .- Repair method

*’sﬁ

0.7
‘ @(0.0276)

Replace

<

Annex B
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Valve stem nqtside diameter

52 Measure the valve stem diameter at fhree points,
limit, the valve must be replaced.

ISUZU WORKSHOP MANUAL

if the measured value is less than the specified

Valve Stem Qutside Diameter mm (in.)
Standard Limit
_ : 7.0 6.85.
Intake Valve (0.2756) (0.2697)
: 7.0 6.8
Exhaust Valve (0.2756) (0.2677)

Valve seat insert replacement & v @
Remova| | ( \\ x :
\\// \g::y
53 Proceed as follows: /\ie% Q

N Arc weld x %Jmference « of the valve seat insert T.
(2) Allo \/

o :
removal 9? th Usn asier.

e \ei?sc :
o <

ake care not to damage the cylmder head |.

= to pry the valve seat insert free.

Carefully remove carbon and other fore|gn material from the cylinder head insert bore.

Annex B
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Installation

‘54 Proceed as follows:

(1) Carefully pléce the attachment « (having a smaller outside diameter than the valve seat
insert) on the valve seat insert 7.

NOTE
Thé smooth side of the attachment must contact the valve seat Insert.

(2) Use a bench press — to gradually apply pressure to the attachment and press the valve
seat insert into place. 4,000 kg (8,819 Ibs.)

NOTE

<

Do not apply an excessive amount of pressure with the bench p Egmage to the vaive
seat insert will result. {?

E\"“‘:_;_@\/_
o—e{ ] ]@é}

N | Al

Valve seat insert correction & %x

55 Proceed as follows: // \§

(1 Remove thexe )from t ve-seat insert surface.

{2) Use a utter (15% and 75° blades) to minimize scratches and other raugh areas.

-This will brin act width back to the standard value, Remove only the scratches and rough
areas. Do not f way too much. Take care not to cut away unblemished areas of the valve seat
surface. . -

Valve Seat Angle (Degree)
45

Annex B _
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NOTE

Use an adjustabie valve cutter pllot. Do not allow the valve cutter pllot to wobble inside the
valve guide.

(3)  Apply abrasive compou'nd to the valve seat ingert surfﬁé.\
_ O
o {4) Insert the-valve into the.valve guide. @

(5) Apply light pressure to the valve whne turm @he valve seat msert

(6) Check that the valve contact W|dth is corre t

{7) Cheek that the valve seat insert Y Q @Nlth the entire circumference of the

valve, h

(8) . Clean the head and valvet% e the e compound and metal particles. '
_ : Q\ .

Valve spfing inclination

56 Use a surface plate and a square to measure the valve spring mcllnatlon If the measured value
exceeds the specified limit, the valve spring must be replaced.

Valve Spring Inclination . mm (in.)
Standard Limit
Valve Spring Inclination © 8%809) . 39%4)

Annex B
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Valve spring tension

57 Use a spring tester to measure the valve spring tension. If the measured value is less than the
specified limit, the valve spring must be replaced.

Valve Spring Tension . : kgf (Ib}
' Standard ' Limit
Valve Spring Tension at 7.0 15.0
29.9 mm Set Length (37.479) (33.069)

2
&

~

Valve spring free length : : w @Q

58 Use a vernier caliper to measure the valve spring ﬁ@gth &easured value is less than the

specified !imtt the valve spring must be replaced

. Valve Spring Free Length - \\// \\% mm (in.)

2 {;sch{af;\% Limit
Exhaust and Intake v@\ o248 40.0

Spring Free Length (NB575) (1.5748)

NN O |
§&M@Yfﬁ(<
OV

TAPPET (Cam Follower or Vaive Lifter) AND PUSH ROD

59 Inspect the tappets for excessive wear, damage and any abnormalltles Use a micrometer to
measure the tappet d[ameter

Tappet Diameter mm (in.)

Standard

20.967 — 20,980
(0.82547 — 0.82598)

Tappet Diameter _

Annex B
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60 Use a dial indicator to measure the clearance betWeéh the tappet and cylinder ‘body tappet traveiling
bore. . - ’

S
Tappet and Tappet Travelling Bore Clearance SN NS - mm{in.)
. Standard."/ Limit
Tappet and Tappét Travelling Bore 0.020 l\f .o} 0.08
Clearance (0.00078"- 000213) {0.00315)
- = -

, i
SO &
Ve

PUSH ROD &%9 @ :

61 Usq‘% {ller gauge~{o méasure the valve push rod runout. Roll the push rod along & smooth flat
(h}t ) |

Su rfaag\| ation).

__Push Rod Run-Qut mm {in.)
L ' Limit '
Push Rod Run-Out 0.3 (0.0118)

Annex B
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CAMSHAFT

Inspection of cam shaft

62 Check the journal and the cam for evidence of wear, damage or any other defect.

NOTE

-

~ With the front and rear parts of camshaft pressed in with ball bearings, and with the cylinder block
pressed in with roller bearings as the centre bearing, check to see if the camshaft rotates smaothly
with no play at each bearing.

Measurement of journal and cam

63 Proceed as follow_s:

Camshaft

(1) Cam height (A - B) mm:

Cam Height (A-B) /) Cﬂ“’ mm (in.)
. standard TV <SLimif Repair method.
Intake 6.13 (@241 | N§83(0.2295) Replace
Exhaust 6.43,(0:2631) ) "\\:13 (0.2413), Replace

Annex B
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2)

3

(4)

ROCKE

Centre journal diameter:

ISUZU WORKSHOP MANUAL

Centre’'Journal Diameter . m (in.)
Nominal Limit Repair method
52 0 51.92 ¢ .
(2.0472) (2.0441) Replace
Uneven wear of journal
Uneven Wear of Journal mm (in.)’
Nominal Limit Repair method
524 s .
(2.0472) 0.06 (0.002) Replace
Runout of camshaft % '
Runout of Camshaft @ , mm {in.) |
Nominal Limit (/ ); Repair method
0.02 !

Replace

A

S
Qs

S

/Pp\ g@

HAF OCKER ARM

B84 ﬁ%g%,t all dlsassembled parts for wear, damage and any abnarmalities.

Aug 03
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Rocker arm shaft outside diameter
685 Use a micrometer to measure the rocker arm outside diameter.
86 . If the measured value is less than the specified limit, the shaft must be replaced. -

Rocker Afm Shaft Diameter ‘ . mm {in.)

Standard

11.935 - 11.955 '

Roc_ker Arm Shaft Diameter (0.4699 — 0.4707)

Rocker Arm Shaft and Rocker Arm Clearance .

87 Proceed asfollows:

(1) Use a vernier caliper to measn@% {@%mg inside diameter.
. Rocker Arm BUShll’tg f\\:\{i iatréte rmm (in.)

Standard

11.960 - 11.980
Rocker Arm B%Qk\]fnsmeg\n@@ (0.4708 — 0.4717)
‘ T
—

@&/

{2) - Measure the rocker arm shaft outside dlameter Replace either the rocker arm or the rocker

arm shaft if the clearance exceeds the specified I|m|t

mh (in.)

Rocker Arm Shaft Outside Diameter
Standard Limit
Rocker Arm Bushing and 0.005-0.045 0.2
Rocker Arm Shaft Clearance (0.0002 - 0.0018) (0.0079)
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{3) Check that the rocker arm oil port is free of obstructions. If necessary, use compressed air
to clean the rocker arm oil port.

, ;
- e ity vl LR SEri i | )
f"

PISTON, PISTON PIN AND PISTON RING o ﬂ
Clearance between piston and cylinder bare @\@
68 Proceed as follows: \
{n Measure the outside diameter of th n at ab mm from the top In a right angle to -

the piston pin (in the unit of 1/1,000 mm) g% :
(2) ' Calculate the clearance bas @ Q& nts of the cylinder bore and the outS|de'

diameter of the piston. :
(> W mm (in.)

| 9?9?%“0 (\;ﬁﬁ/@ 076 - 0,035 (0.0006 ~0.0014) |

. Outside diameter of piston and grade mark _

62 The grade mark is stamped on the top surface of the piston.

mm (in.)
Model Outside diameter of piston ' Grade
84.075 —84.985 (3.3454 — 3.3458) A
4LE1  84.986 -84.995 (3.3459 - 3.3462) | B
84,996 -85.005 (3.3463 ~ 3.3466) C.
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Grade mark
(Stamped)

Wear of piston pin (outside diameter)

Wear of Piston Pin (outside diameter) - : -ﬁ%‘n\({n.)
Model Nominal | Limit Refwarks
25.0 24.97 @)
ALE1 - ),
. . (0.9843) (0.9831) ‘/ﬁ}v

=

. - ) B “‘ - Y-__
Clearance between piston pin@%j%ton jew
7 .
C QN mm (in.)
N4 \ . Standard

‘ S
%& Th 0.002 - 0.012
L 4 i .

(0.00008 — 0.00047)

Piston ring gap

70 With the ring inserted into the cylinder bore, push it in with the piston head so that it becomes a right

angle to the cylinder, and then measure the gap of the piston ring. If worh beyond the limit, replace the
rings.
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_ Piston Ring Gap mm {in.)
4LE1 Standard Limit
1st compression ring (© 08'729:%3; 38) 15
' — ' ~ 0.0590
2nd compression ring © 0?5385— 0065197) ( )-
o 02-04 1.0
Oilring (0.0079 — 0.0157) (0.03937)

Clearance between piston ring groove aind ring

71 Measure cléarance at several places on the circumference.

rings or piston.

CONN ?%G- 20D AN _

4L.E1 : A\ mm (in.)
_Standard Q) | Limit
I 0.085 — pAG! 2.0
15t compression ring (0_003%@) (0.0078)
_ - o 0.050.— §.085
2nd comprgssson ring (0.00200.0038). 015
030 — ) 0.0059
Oil ring %@ég%? (8&% ;’%g/ (0:0059)
H011 ~ 0402,
AN
©)
%ﬁ NECTING ROD BEARING
Tor’si&aﬁ parallelism of connecting rbd
72 If worn bayond the limit, repair or replace.
Torsion and Parallelism of Connecting Rod mm {in.}
Per 100 mm (3.94) Standard Limit
Torsion . 0.05 (0.002) 2.0 (0.00789)
Parallelism 0.05 (0.002) 0.15 (0.0059)

Aug 03

If worn beyond the limit, replace the-
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73 Clearance between small end pin hole of connecting rod and piston pin, inside diameter of bushing. -

mm (in.)
ALEA Standard Limit
0.008 — 0.020 0.05
Clearance (0.0003 — 0.0008) ' (0.0020)
inside diameter 25 (0.8268) -

Connecting rod bearing inspection

74 Proceed as follows:"

(1)
(2)

bearing must be replaced.

(3)

@s
ring cap to

Tighten the torque and the(@

Fit the connectlng rod bearing lower ha &% %

Check the ‘connecting rod bearing

@pemﬁed torque.

d bearing cap.

S

kg m (ft.Ibs. )
Conne’/ln \\o\l 2 7.5-85
tlgpt/ejn que\@ - (54 -81)
NI

if the tension is insufficient, the

75 Clearance between bearing and crank pin, inside diameter‘with bearing installed and without,

Annex B
Page 60

‘ mm {in.)
Standard Limit
- 0.035-0.073 0.10
| Clearance (0.0014 — 0.0029) (0.0039)
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CRANKSHAFT AND CRANKSHAFT BEARVING %
Outside diameters of journal and pin

76  If wom beyond the limits, repl_ace _ @

Crank}éurnai - 3 @j) - mm (in.)
, | Standard /2N Limit
4LE1 6040'(2.2047) 59.86 {2.3567)

Crank pin _mm {in.)

N /\%ndard ~ Limit
4L;;m\/ <290 (1.9291) 48.87 (1.9240)

NOTE & - o |
When there o s\ n-tiney Ffo the crankshaft replace it with a new one without grlndmg it
for reuse. ) ‘ ‘

® ‘\

Clearance between journal and bearing inside diameter with bearing instalted and without

mm {in.)
Standard Limit '
0.029 - 0.072 0.11
Clearance (0.0011 — 0.0028) (0.0043)
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Runout_of crankshaft - o @
77 Replace if beyond limit. . . ©

Runout of Crankshaft | _ . ,@rﬁmﬁl.)
~ Standard imit ™
0.025 (0.001) _ _2:08:(0002) />
\ N AN

S

AN,

S i

Crankshaft gear \\@ \y
’

78 Check the. cra%waﬁ gear visually for damage and any other defects.

Oil seal
79 When the lip of an oil seal is found defective, replace it with a new one,

Annex B
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installation

80 Use the crankshaft front ofl seal installer to inétall the crankshaft front ol seal.

FLYWHEEL AND RING GEAR : ‘ @
Ring gear replac_ement' ' @
K

">
81 Inspect the ring gear. If the ring gear teeth are brotgﬁ./g excesswely worn, replace the ring gear.

Removal
82 Strike around the edges of the rmg 9 Kf%ﬁj rw&hlsel to remove .

e

/?\\

Proceed as foltows;

/

N

(1 Heat the ring gear evenly with a gas burner to invite thermat expansion.. Do not allow the
temperature of the gas burner to exceed 200°C (390° F).

(2) Use a hammer to install the ring gear when it is sufficiently heated.

: s ) Annex B
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TIMING GEAR

Uneven wear of idle gear shaft

Idle gear shaft -mm {in.)
"~ Nominal Limit
45.0 (1.7717) 0.1 (0.0039)

Clearance between idle gear bushing and shaft

~ Standard

0.025 — 0.085 (0.001 -0.003%).]

| (@)
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'REASSEMBLY

CYLINDER HEAD ASSEMBLY

Glow plug (7)
Connector (8} Seat valve (1)

5
o Ksmit cillar (5)
g éﬁi '
-6 [

Spring seat {4)

(@

e
Apply Locktite No.262 &
to this portion.

{5 locations)

Vaive spring {3}

g Valve (2)

W L&
Important operaﬂQQs «/@Xf ._
Valve stem JQ
84 Pr&\%‘%as follows?
) -/ Lubncate the oil seals and valve stem seahng area with engine oil.
(2) Use a valve stem o:[ seal installer to'install the oil seal.
Valve Stem Oil Seal Installor: ~ 5-8840-9033-0

. . . | Annex B
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Intake and exhaust valves

85 Proceed as follows:

(1) Place the cylindler head on a flat wooden surface.
(2) Lubricate valve stems with engine oil.

(3) Install the valves to the intake or exhaust guides.

(4) Install the valves to their original lapped valve seats.

| &
| _ @)
| | = ©©©

@ -

86 Install the valve springs with their painted end (the ¢lgse

/‘,';7 (\.

e N
Spring seat split colla@ ' w

87 Proceed as follows:

(1 Use a spring compressor to hush the valve spring into position.
(2) | ~Install the spring seat split collar.

(3) Set the spring seét-split colfar by tappihg lightly around the-head of the collar with a rubber
hammer. :

Spring Compressor;,  5-8840-9030-0

Spring compressor

Annex B ‘ :
Page 66 _ 7 ‘ Aug 03




ISUZU WORKSHOP MANUAL

Nozzle holder assembly

88 Before assembling the nozzle holder assembly, check to see if the spray condition and the spray
pressure of the injection.nozzle are approprlate {(Refer to “INSPECTION AND SERVICE.")

89 Assemble to the cylinder head the gasket {(heat shield), heat shield, corrugated washer and gasket
~ (nozzie holder) in this order.

90 Install the nozzle holder assembly, and then tighten it to the specified torque
_ . kgm (ft lbs.)
Nozzle holder assembly 4.0-5.0(29.0-36.0)
tightening torque

~ ’ Nozzle holder AS

: . Gasket >
. ﬂ:‘/ ru @ washer -

Glow plug and connector QQ

91 Assemble the glbw tig-{o the cyl ad and then tlghten it to the specified torque.

92  Install the con/q/e\\g o e Qg, and then tighten until snug. .
/,J\\/ kg m (ft. Ibs.) -

@) &\?\arts Tlghtenlng torque

S\ Glow plug  15-20(11.0-14.0)

Glow plug '

Connector

y _ ‘ Annex B
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PISTON AND CONNECTING ROD

Piston ¥ing (B} ——-——pm]

Piston {1}

R )
@/ Snap ring _(4}

Piston pin {3) Bush {2)

& @/ *%&

I’lﬁ

. Cap nut (8)

Fig 21 PIStO@YN@
Important operations /g@ Q o

Piston

93 Usea plston heater to heat/Q}%sionst> imately 100°C {212°F). .
[

&

N

Conventional
piston heater

Connecting rod

94 Proceed as follows:

(1) Install the conhecting rod to the piston with setting the rﬁarks as illustrated.

(2} Install the piston pin into the piston and the connecting rod bushing.

Annex B
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lGrade mark

Front mark p / @
Engine |
front - ’

direction

S

Isuzu mark.

{Hot plug side)

Cylinder
number
stamped side

D ' N
~ Piston pin snap ring 0) @@‘§

95  Proceed as follows: _ é\
- (1) Use 3/53{ %&Ei@;ﬁ)ﬁs to install the piston pin snap ring.
(2)  Cfietkinat th (p@e\

\

5%%\ 2 QQ

oves smoothly on the piston pin.

N

Piston Ring

96 Proceed as follows;

(1) Use a piston ring installer to install the three plston rings.

Piston Ring Installer.

) Annex B
Aug D3 Page 69




IBUZU WORKSHOP MANUAL

{2) Install the.piston rings in the folloﬁing order.
a. Oilring.
b. 2nd compression ring.
c. st compression ring.
The rﬁ.arked si-de of the two compression rings must be facing up.
" The undercut side of the second .compressi.on ring will be facing down,

As the oil ring has no any facing mark, it may face in either direction.

=

<

(3 Lubricate the piston ring surfaces with engine oil.

{(4) Check that the piston rings rotate smoothly in the piston ring groo

D
S
>

. ' %:?/
REASSEMBLY OF INTERNAL PA@

97 The reassémbly steps for t\h/(é:'l_“n\-te‘}al p ‘ .engine are shown in Fig 22 to 24,
: AN . : e

(1) Crrankshaf‘t. x((;;\;/ ) Q\J\(;\\)
(2) © Piston ﬁ?&y. Q&
(3) Rear%@ﬁ etainer. .
() Camshatft

(5) Cam Gear.

(6) Idier gear and Shaft,

{7} Qit Pump Assembly.

(8) Timing Gear Case (Without PTO).
©  Fiywheel Housing. '

(10)  Flywheel,

(11 Crank Puiley.

(12) Qil Pipe.

{13}  Oil Strainer.
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Qil Pan.
Tappets.

Cylinder Head Gasket.

" Push Rods.

(14)

(15)

(16)

{17} Cylinder Hear_:l Assembly.
(18)

(18)  Rocker Bracket Assembly.
(20)

Engine Han'gers.

Fig 22 Reassembly internal parts (sheet 1 of 3)

: Annex B
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Fig 23 Reassembly internal parts (sheet 2 of 3)

Annex B
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Fig 24 Reassembly internal parts (sheet 3 of 3)

AnnexB

Page 73

Aug 03



ISUZU WORKSHOP MANUAL

Crankshaft bearing

98 Note that théré is an oil hole and an oil groove in the upper bearing {on the block side), but not.in the
lower bearing (on the bearing cap side).

99  Fit the bearing tang firmly into the slot m.achined on the cylinder body bearing arches.

With oil hole
and groove Flt correctry
(Upper)
' : No oil groove and hole
' ‘ (tower) Q
Crankshaft and bearing ©<>
100 Lubricate the bearings with engine ail, .install the crank mstall h\rust bearmgs with the

groove facing the crankshaft, S %

Y 7 Bearing

Crankshaft bearing cap

101 Proceed as follows:
(1) Lubricate the bearing cap bolts with engine..oil.
(2} Install the bearing caps to the crankshaft.

The arrow mark must be pointing to the front of the engine.

(3} Tighten the bearing cap belts to the specified torque a I:ttle at a time in the numerical order -

shown in the I||LIStI’atIOI’1

kg m (ft. Ibs.)
8.5 9.5 (61.0 - 69.0)

Crankshaft.bearing cap boft
tightening torque

Annex B . :
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4 " Check that the crankshatft turns smoothly by manually rotating it.

‘ Arrow mark |

i
T e e

102 Pasition the rings as shown making sure the ring gaps are away from the thrust side.

1

' ' /4\ %
Piston and connecting rod )

}_, =/ /\ i
103 Lubricate the piston, @n rings % <] connectlng rod beanngs with engine oil.

104 Position the p|sto@>mark \Q the front of the engine.
105 Use the p|ston § compress the plston rmgs ‘
106 Use a l‘n\me/g %ﬂ piston in until it makes contact with the crank pin.

107 Atﬁ%a\a e t|me§.te the crankshaft unt|l the crankpin reaches its highest point.

- 108 Set the bearing cap cylinder number marks and the connecting rod cylinder number marks.

109 The marks must be facing the inje_ctibn pump side.

kg m (ft.lbs.)

75-85
(54 - 61)

Tightening torque 4LE1

‘ Annéx B
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NOTE

After installation, confirm that the crankshatt rotates smoothly.

Cylinder No,

110 After applying engine oil to the lip of the il seal, install the retainer. )> alant,
WH

111 Tighten bolts on the retalner to the specified torgue in the order <
) , : k :(It\l“DS.)

rReta‘iner tightening torque l 0/8?-/\\1\\2,}60 -9 \)/ *

‘ ‘ ' /2 | .

® TSI
ot

Installation of retainer

in the figure left.

Camshaft assembly i&uﬂ Q@
112 "Proceed as fol&.@s:hx‘ \5 ‘
—/

(N Apply engine oil to the inside of the bearing of the cylinder blogk, and then install the
camshaft assembly. .

NOTE
~ When installing the a‘sse_mbly, care should be taken not to damage the bearing.

{2) After installation of the snap ring to the outside of the front béaring, check to see if the
camshaft rotates smoothly. ' :

|

|

Annex B : _ _
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Cam gear and sleeve
113 Proceed as follows:

(1) Install the cam gear to the camshaft so that the timing point+(a dot mark "-") comes to the
front side. :

(2) With the fiyweight installed, tighten the cam gear with a lock nut.

kg m (ft. Ibs.})
Cam gear tightening torgue 7.0-9.0(51.0-865.0)

(3) Apply engine ail to the shaft of the sleeve ahd the siide of the flywsight.

into the tip end of the camshaft.

NOTF | | | _ /\\Q

‘Check to see if the sleeve moves smoothly@\\/}

(4) With the lip of the s|eeve placed in the cavity of the %ht insert the shaft of the sieeve

x

Idie gear K\\& @ : _
114 Install the/pie@eéf sha{%\g © 0il hole facing up-ward.

115 Lubrj ca%tgefsha @%}I
" 116 lms\gx idler gear

117 Align the timing marks as shown in the illustration.

118 lnstall. the thrust collar and ﬁghten the bolts to the specified torque.

_ _ , kg m (it Ibs.)
Thrust collar tightening torque | 2.1 - 3.1 (15.2-22.4)

Idle gear
Timing point

Thrust callar

' Timing point

Annex B
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Tihing point

i o ) Crank gear

Oil pump assembly

119 Proceed as follows: ' : . - %

O
(1)~ WhenPTOis not provided, |nstaII the oil pump assembly tot{\ :2 er block.

(f. Ibs.)
Ol pump tightening foraue | 19-29 14\(1»&1 0)~

<)

1(0

*@

Cylinder block

/J\/

(2) When PT%XGW&M %}h oil pump to the front plate.

kg m (ft. Ibs.)

Oii purnp tightening torque :
(PTO Provided) . 08-12(60-9.0)

Annex B
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Front plate (only for those provided with PTO)

120 Apply liquid gasket to the front plate incorporated with the ail pump befare installing it to the cylinder |

~ block.

' o kg-m (ft. Ibs.)
| Front plate tightening torque | 1.9-29(14.0-210)

Frant plate

{with PTO}

Front oil seal

121 Install the front oil seal to the timing gear cas

122 Installation is made according to the “L”@

\\> L dimension

PTO not providet_J)) ({11602 - 60.8 (2.370 — 2.384)

| PTO provided— O)P 402408 (1,582 - 1.608)
O .

@ %ﬁ oil sea! ~ Timing gear case
. .Z " . .

PN Q%\\ = ' 7

mm {in.}

Timing gear case (with governor)

123 When not provided with PTO, install the timing gear case to the cylinder block. When provided with
FTO, install it to the front plate. . _

(1) Put the link plate of the _governor incorporated In the gear case through the connecting hole
of the injection pump in advance.
(2) Apply engine oil to the bushes 'provided on both ends of the main spring lever of the
governor. ‘ o '
{3) Apply'sealant to the gear case, and then install it to the cylinder block or the front plate, .
. kg'm (ft. Ibs.)
Case tightening torque 1.9-2.9(14.0-21.0)
Annex B
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(4) Assemble the gasket and the governor cover to the top of the gear case, and then tighten
them to the specified terque.

: : _kg'm (ft. Ibs.)
Cover tightening torque 08-12(6.0-9.0)

Governor cover

Flywheel housing
- 124 Install the flywheel housing to_f%y[mder

- ® N kg'm (ft. Ibs.)
| _Fiywhesl nolising) tightering fariue | 4.2~ 5.6 (30.0 - 40.0)

S ——

D)

Flywheel
125 Lubricate bolts with engine oif,

126 Tighten a little at a time in the sequencé shown in the illustration.

kg-m (ft. |bs.)
Flywhesl tightening torque 9.0-11.0 (65.0 — 80.0)

Annex B .
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Apply \
engine oil

Crank pulley
127 Lubricate the lip of the front, seal with oil. Install the crank @y, Ig;:k the crankshaft and tighten the

front- bolt. | |
m‘@) * kg'm (f. ibs.) \ o 1

- Crank pulley tightening torque 47.00219.0 (123.0 - 137.0)

&
\%\
&
_ Oil pipe ane\ \Qst

128 Pr&i}e sfoilows \ ‘ | | ) I

- / .
(1) — Install the oil pipe from the oil pump assembly to cylinder block and tighten the sleeve nuts.

(2) Install the oil strainer to the ail pump, and then tighten the bracket of the strainer to the No. 2
beanng cap.

Oil pipe and oil strainer 1.9-2.9(14.0-21.0)
tightening torque )

]

To 2nd bearing cap
. t

Qil strainer

Gil pipe

Annex B
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Oil pan

129 Procesd as foliows_:

(1} Apply sealant to the oil pan.

{2) Install the oil pan to the cylinder block and tighten fixing bolts evenly.
kg'm (it. bs.)
Oil pan tightening torque | 0.8~1.2 (6.0 - 9.0)

Q<< -

Tappet and head gasket

130 Proceed as follows: o @f @
n Install the tappet to the cylinder blo@\ @k

(2) When installing the head g «ﬁ%m up. p mark of the parts number (last 4 dlglts)
which is between the No. 2 and Ncaf ‘

e(r&& asket

Parts number (Last 4 diglts)
Stamp mark position

Cylinder héad assembly
131 Lubricate the bolts with oil.

132 Tighten the bolts in the sequence shown in the iliustration to the specified torque.

kg m (ft. Ibs.) _;
Bolt size Cylinder head assembly tightening torque ;
M12 x 1.5 8.5-95 Cegrane
(8each) . (61 - 69) . 80790
M8 x 1.25 25-35
(18 - 25)

Annex B : ' : '
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|

Push rod .

133 Install the push rods. ' @9

Rocker arm bracket assembly

134 Apply Ilquld gasket to the bottom of the ro I}% ssembly, being careful not to get any in
Hiust

the greove around the oil galiey as shown

135 Install the rocker arm brackeﬁ/%p/i

tighten to the specified torque

z;@\s\yre the push reds align with the rocker ‘arms and

kg'm (ft. Ibs.)

assé ght;fgi%rq\de - 08-12 (6.0-9.0)
\\Jf @\ Rocker arm
\ T

Rocker spring

Rocker arm
bracket

(Rocker brackel hottom surface)

Apply stem of sealant

void the application
f sealant to this groove.

Qil gallery

, . : Annex B
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Adjustment of valve clearance
136 Refer to Page 20.
Front hanger and rear hanger

137 Tighten them to the specified torque shown below.

kg'm (ft. Ibs.)

Front hanger and rear
hanger tightening torque

1.9-2.9(14.0-21.0)

Annex B
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REASSEMBLY OF EXTERNAL PARTS

External parts (right-hang side)

Frg 25 Ex {ﬁﬁyaﬂé lo g%%the right-hand S|de of the englne
138 The foHowmg ext%a\g ans ar éé\ieid ofr the rrght-hand side of the engine:

{1) DIpS

(3 %&gjﬁri@

( N / Injection Pump Housing Cover
(5) Fuel Pipe.

{6) Leak Off Pipe.

{7) Fuel Hose.

{8) Injection P_ip‘e.

Aug 03
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External parts {left-hand side)

—

Fig 26 External parts IocatWﬁ— a@ of the engine
| o ) O
139 The following external parts are |ocg¢§ Tﬁ7e Ieft% site of the engine:
: <‘:§ @
9)  Water Pump. (\% 2 @

(10) " Thermostat an@)a)er/dutl
T (1) Cylinde&\l@%ﬁi{er.

{12)  Exha t@%mfold.
(13} Starter.

{14)  Generator.
(15) Fan Pullsy.
(16}  Fan Belt,

(17) Cooling Fan.

Annex B i o
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Dipstick
Oit filter (cartridge)
140 Proceed as follows:
(1.) . Insert the dipstick.
(2) Install the cartridge with a filter wrench (commerciélly avai}able). _ :
a:  Apply én'gine oil thinly to the gasket of t.he cartridge. | -;

b.  Screw in the cartridge until the gasket comes into contact with the seal, and then -
tighten it by giving it about 3/4 turns

(Reference: - Tightening torque 1.2 to 1.6 @'ﬁ\(“ - 11.6ft. lbs.)

s S
s,

4

injection pﬁﬁp () | 0\N _

141 Align the two (2 fuel cutﬁ rand the governor and lock into place with a pin. This will
center and hold the contr /}kgor the n of the injection pumps. . '

. \

]Q\)% < %er%ogﬁrgs Fue! cut lever
PR\ S

/

\ _ Pin A= X ',-.,,/_ _ :
RN Control fink (69) [y o . =

ST L W

L — |

142 Install a new shim with the same thickness as the one that was removed. (Refer to the maintenance
. 8ection on shim selectlon) .

Injection pump ASM

Shim

Cylinder block

. Annex B
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143 Install the injection pump making sure the rack pin Is in the gr’oo've of the control rack before
tightening the injection pump to the specified torque.

_ kg-m (ft. Ibs.)
| Injection pump tightening torque 1.9-2.9{14.0-21.0)

144 Remove the rack pin (6@) which is mserted into the fuel cut lever, and then confirm that the fuel cut
lever moves smoothly. ‘

l Injection pump
A/cemer position

-_6}..__

I‘\;Flfi‘iljpm A&
B¢

&
Injection pump housing cover < \ /

145 After applying sealant (TB1207C) to the housing cov@%ﬂ)t to@er block by the side of

the |nject|on pump. &(
. : V e~ kg-m (ft. Ibs.)
Injection pump housing - 0.8 0-9.0) :
tightening torque r\O @:7 C
= ) Y

Control link

NOTE

The areas of the. housi %t
from the cover ed
@
- ) j
. . : i
Housing cover Apply potion of sealant |
i
@ & (
About dmm in width
About 2mm from the cover edge
around the balt hole )
Annex B
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"Solenoid assembly

148 Proceed as follows;

)] Apply seaiant (TB1207C) to the surface {bite groove) in which the sofenoid is installed.
NOTE '

Avoid the application of sealant to the screw thread.,

{2) Screw in the solenoid from th'e rear of the cylinder hlock (the rear of the No. 3 injection
PUmp rack), and then tighten it to the specified torque.

‘ : kg-m (ft. Ibs.)
Solenoid tightening torque | 1.5-25 (11,0 18.0) :[ !
i ] 3
)

érnd 4o Instalied surface
S ( Apply surface
of sealant

=1
_ .
N o
&\_//J/ E Screw thread
\%., ( Avoid the application)
% of seajant ]

Fuel pipe’’
Leak off pipé
147 Proceed as follows: - _
(1) Install the fuel pipe to the injectioﬁ Pump and then tighten it to the specified torqus. |
(2_). Install the leak off pipe to the nozzle holder and then tighten it to the .specifi.ed tdrque.

Kg:

Fuel pipe and leak off pipe tightening torque
'  20-~25(140-18.0)
25-35(18.0-25.0)

F uel pipe

Leak off pipe :

Annex B
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NOTE

(3)

injection pipe

148 Install the injection pipe to the injectlon pump and the no .

nuts.

NOTE

When tightening it, hold the pipe securely by hand so that it will not rotate.

Connect the fuel pipe and the leak off pipe with the fuel hose and fix them with clips.

Leak off pipe g

Fuel hose

 Nozzle holder pump @
g
/f“\,

&k ‘m (ft. [bs.)

Injection pipe tightening torque \4/5 (\Q\Q -18.0)

(&N RN
\Q‘:’
oo

ﬁQE:V
Set the thread of the sleev@> écure

e tightening it up.

Nozzle holder

Water pump assembly

149 Proceed as follows;

(1)
@

Annex B
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Put sealant on the water pump where it contacts the block and head.

Tighten to the spebified torque.

kg'm {ft. ibs.)
Water pump tightening torque 1.9-2.9(14.0-21.0)

der a @n them up with sleeve

Aug 03



Thermostat

Water outlet pipe

specified torque.

%
150 Assemble. the thermostat, install the gasket and the Kag\y
. , ~ ) ! \j
/

" Adjustm

-

nt

e

151 R\e\%}

ISUZU WORKSHOP MANUAL

Tighten together with

adjusting plate.

tlet pipe, and then tighten it to the
\\j\‘

: “kg'm (ft. Ibs.)
Water outlet pipe tightening torq@ \

1929 (14.0 - 21.0)
o

t pipe

. N ("-.'.c
@)

(o ectic;n 1 "GENERAL INFORMATION — MAINTENANGE”.

Cylinder head cover

152 Proceed as follows:

4y

NOTES

(2)

torque.

Aug 03

Instalt the gasket to the cylinder head cover.

(1) Much care should be taken for the gasket not to get dislocated or iwisted when
installing the head cover. :

{2}  Avoid the application of sealant to the rubber gasket.

Install the cylinder head cover to the rocker arm bracket, and tighten it to the speqified

Annex B
Page 91




ISUZU WORKSHOP MANUAL

kg-m (ft. Ibs.)
0.2-04(1.4-2.9)

Cylinder head cover
tightening torque -

| N
| A

Gasket

Rocker arm
bracket

153 Proceed as follows: : , @ ;
' {1) Apply sealant (TB1207C) to the surface in which the air @ﬁipe is installed,
{2) - Install the air inlet pipe to the cylinder head cohte i @a specified torque,

AT (i Ibs.)
E\ir inlet pipe tightening torque | \O//B - 12\\(Q\D§ 9.0)
7

Air inlet pipe

Exhaust man.ifold%y

154 Assemble the gasket to the cylinder head, install the exhaust manifold along the stud bolis and
tighten it to the specified torque.

: kg'm {fi. Ibs.
|| Exhaust manifold tightening torque 1.9-2.9(14.0-21.0)

Exhaust
manifold

Annex B '
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Starter
155 Install the starter to the flywheel housing, and tighten it to the specified torque.

, kg'm (ft. Ibs.)
Starter tightening torque ‘ 9.5 ~11.5(68.7 — 83.2)

Starter

Generator
156 Proceed as foilowé:

(1) Tighten the adjust plate tog'ether w'%@/

- (2) Install the bottom of the genera he
with bolts and nuts.

(3) Install the fixing bolts (915 %{)p

tightening.)

N
[
NS
I’
<o

Geherator

Fan puliey and fan belt
157 Proceed as follows:
(1) Install the fan puliey to the water pump and then tighten it up. (2 locations)

(2} Set the fan belt to each pulley.

Fan puliey

Water pump

Fan belt

Annex B
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Fan belt tension

158 Adjust the alternator as specified and tighten to the specified to_rq-ue.

Cooling fan

1-59 ‘ Proceed as follows:

Assemble the spa@}ﬁgﬁ (@%ﬂmling fan.
=0 i,
Tighten it to hés\p} ified t . 4 locations:)
SR '
@ Eéng faﬁ 7 Spacer

(1)
@

Annex B
Page 94

rnm (in.)

Deflection amount (Press the belt at its
centre between the pulleys with 10 kg
{22 Ibs.) force.) .

8 to 10 (0.315 — 0.3937)

kg-m (ft. Ibs.)

Generator upper tightening torque

1.8-2.9(140-21.0)

Generator lower tig_h{ening torque

3.5~ 4.7 (25.0 - 34.0)

Adjust plate tightening torque

19-2.9 (14.0-21)

/.'

2%

=

S
2
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SECTION 3 - LUBRICATING SYSTEM
LUBRICATING OIL CIRCULATION DIAGRAM

Valve opening pressure Tkglem? (14.0 PSH

<O

Oil gallery

S |

% Cylinder head
Valve ' __@

Opening g \ 7 Rocker arm
(64.0 PSI) : ' :

¥ N, '
g -en Coﬁnecting rod ' @overzz@ N Rocker shaft
1

i Oil filter

Main bearing Idle gear bush

T
'
]
‘
1
1
1
|
1
|
|
'
'

Qil pump Recker arm _

—

)
| \&\?}  igigm
LN ¢
i 'Straine%%r{; @E{on "“’m”’;..‘

|
|
o
h ] ) J

/:'J \-7 i é Tappgt Valve stem gnd
. \\_9 Piston | ; i A :
%“- pin boss 1o ' :
§ Pl : |
) s | |
' AN ' 1 i /
Qil pan
——————— Pressure feeding ~ ---------eooood » Non pressure feeding

Fig 27 Lubricating oil circulation diagram

) Annex B
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OIL PUMP

\w‘ ~ = R //
Qil pump Common ] ~

(cammeon) ' N ' %

. Body; Oil pump . WIthPTO _—  Front plate
Pin (common) Without PTO Ig ;
Rotor; outer : -l' r \\
! { >
Roter; inner . ~
[ i : /ﬁ |
/ e |
D ring {(commaon). ’ ] >
' | T
P o i
Pump gear Relief valve f /l
Spring ( 7

{Body; integral structure)
N g

Fig 28 Oil pump exploded view \\u/

Inspection and replacement

160 When there is wear, damages or any other defects ou%aw %the rotor,

{1 Clearance between thé outer rotor ar | x mp cover:

L - .mm {in.}
Standarc/l.KO /(ﬂ Limit

0.040 - 0,085 oadq(@\\ﬁoosgq < 0.15 (0.0059)

{(2) Clearance betwee@\mhe\ q outer rotor and the pump body:

' rmm (in.)
C\ Stagﬁgy“@ Limit
-\@\1\&0 185 (0.0039 — 0.0073) 0.4 (0.0157)
(3 Ciearance between the inner rotor and the outer rotor:
_ ~ mm(in.)
Standard ~ Limit
0.17 (0.0067) . 0.2 (0.0079)
Annex B
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SECTION 4 - COOLING SYSTEM
" COOLING WATER CIRCULATION SYSTEM DIAGRAM

Bottom bypass type
thermosta.t

X Cytiner head

(L — —

g QET%DTDET‘LTE

%
K
@g

—
| "

]

- ————— —

: W\nder block ’ . )
0 ( = - - - bypass circuit)
Radiator %& — 02 ‘
\ t.

\ \Q}ng water circulation _system dnagram

WATER Pumgméi@ E B@
Y K |

Seal unit ‘Impeilelr

Fan center

Setscrew

Fig 30 Water pump

: Annex B
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Fan centre
Cover

161 Proceed as follows:

M Loosen the set screw.
(2) Remove the cover.
NOTE

The cover is applied with sealant (TB1ZOTB) When removing the cover, much care should ‘

‘be taken not to deform it by applying an excessive force to it.

Impeller
Seal unit

Bearing unit

WATER PUMP REASSEMBLY

Bearing unit

162 With a hole in the bearing unit set in line with one in the body, lock the bearing unit with a setscrew.

kg-m (ft. Ibs.)

Set screw tightening torque

0.8-1.2 (6.0 —9.0)

Annex B
Page 98
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Align holes

Bearing unit

Fan center

Seal unit %
" Impeller - - o Qz
- 163 Proceed as follows: : @

A\ .
(1) . Apply BELCO bond No. 4 to the suﬁace@ the seal unit comes into contact with the
body, and then assemble the sea| unit. :

{2) Press in-the impeller with a pr
body gets to the specified value.

-7 impeller

Seal unit

RN
AP W
/ ,

Cover- -~

164 Proceed as follows:

(1) Apply liquid gaéket to the surface to which the cover is installed, and then install the cover. .

(2) Apply Screw-lock to the cover installation screws, and then tighten them.

Annex B
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Clearance, play and tightening allowance between parts

185 Proceed as foltows:

(1) Clearance between the pump impeller and the body.
‘ mm (in.)
Standard 0. 53 2.17 {0.0209 - 0.0854)
(2) Play in the water pump ball bearing.
- - mm (in.) -
Standard Limit
0.008 ~ 0.010 (0.0003 - 0.0004) |- - 0.2 (0.0079) P

{3) Tightening allowance between the fan center and the bea_ring sh ﬂ%

_ Standard | 0.026 - 0.061 (0.001 - q/ooa\ﬁb |
THERMOSTAT - @

Inspection and replacement

166 Replace the thermostat when there is wear, damages @oth (@ found.

Opening temp. 74% 78: °C/( 74°F)

Thermometer

:é\\s@*g FOIN.- ! -
%Q \Q : Thermostat
Q\\:\ | @ Nt Wooden piece

Annex B
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Valve lift mm (in.) | 8 mmor mq/n\é\g\g\ﬂ‘/c W\S\@\éh or more at 194°F)
. : ' =
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SECTION 5 - FUEL SYSTEM
FUEL CIRCULATION SYSTEM DIAGRAM

Fuel tank

Nozzle
4 \)
Fuel r;%eb @ N
V)
Fig 31 Fuel circulation system diagram

GOVERNOR
167 Proceed as follows:

{1) The adjustments of the governor«related parts require the engine performance test.

(2) Before disassembling the govérncr, measure the dimensions “A" and "B” given in the

structural drawing to ensure the same dimensions in reassembly.

(3) Do not disassemble the governor when the performance test cannot be conducted after
" reassembly. .

: Annex B
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STRUCTURAL DRAWING OF GOVERNOR (1)

Start spring

) [ A
Link plate

Control link

ldle speed screw

Idle (sub) spring

Fuel cut cover

Governor shaft

— g\ Setspring .
() : : -

-l

=—Goverhor cover

’ "'ﬁjé’ctio’n’ﬁimp"-—)

Main spring lever ——_— .
" Main spring

Floating lever

Camshaft\

: T
1
_ }:%__a—- Guide lever
- At . '
Wi ; <§
b % Timing gear case

| ——Tensioner lever

22

> & Angleich

Full load stopper -

Shifter :

Annex B
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Fig 32 Structural drawing of governor (1)
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STRUCTURAL DRAWING OF GOVERNOR (2)

Start spring Control link

Set spring.

Snap pin

Setscrew

Main
spring

Fuel cut lever

Return spring

Lever bush -~

;
\ ‘i\/;,. Bl (oad - :
— , .
\(: selscrew Flyweight

Timing gear case

Fig 33 Structural drawing of gbvernor (2)

- ' . : Annex B
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REASSEMBLY OF CONTROL LEVER RELATED PARTS

168 Proceed as follows:
(1) Put thé lever (main sﬁfing) through the hole of the timing gear case lever.
NOTE |

Before hammering in the bushes, put both shafts of the lever through the holes of the timing
gear case lever respectively. ‘ ‘

(2} Putthe return spring of the contral lever through the shaft of the lever (rhain spring).

(3} - Assemble the bushes. Assemble the bush of the lever {main spring) first, and then the

control iever bush. g
. . }
NOTE 41-&

When assembling the bushes, apply Loctite (#601) to the pé(i

Bush . Lever @Rjﬂg
Apply Lactite Na.601 : ‘
¢tothe peniphery E Protrusion

Bush
Apply Loctite No.601 E
S\r%g ear case to the peniphery

W)

{4) . Hook'both ends of the return spring (control Iéver) securely to the protrusion and the pin of
the lever (main spring) respectively. _ ; . . :

{(5) Assemble the control lever. Assemble the O-ring to the groove of the bushes (control lever)

first, and then assemble the washers and the control lever befare tightening up the controf lever with
anut, o
- kg'm (ft. Ibs.)
~Control lever tightening torque | - 1.2-1.8(9.0~-13.0)
Annex B
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Control! lever ) .

-

- G-ring Spring washer

‘ Washer |
}nve - /;
aEsH 48

@
NOTES . | \Q\\
| (1) Tighten the control lever after locki firmly. (Do not t:ghten the control
lever after locking the main spring Iever @
(2) After assembly, confirm that ec @ smoothly.
Reaésembly of shifter

169 Proceed as follows: () <§

{1 Assemble th Ffthe g rd> lever, put the shaft through It, and then assemble the snap
ring.

(2} Aﬁer A %@% % the shaft movas smoothly.
(3) se’ onﬁ/ rm < ift .
e __

i

quh

Nut

er shakes smoothly.

| ——Guide lever . ‘ .

Shifter
- _EEEIN Snap ting
&
Shaft

' ' Annex B
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Reassembly of governor cover

170 Assemble the related parts such as the fuel cut'lever and the idle spring to the governor cover.

.Governor cover 7_ ' [Stop] ) [Operate]}

Return spring

Thrust
washer

{Bent-up part) Governor

:ﬁ.
) —
)

O-Ting
Shaft - ' Spring washer

(Notched groove) Fuel cut lever :
| 2 ()
D)
N
{13 When assembling the shaft apply engine oil to <IQ g p ith the governor cover,

(2) Set both ends of the return spring securehyto th otch@: & at the bottom of the cover
and the bent-up arm of the iever respectively.

'(3) After reassembling the governor c ovemor moves smoothly.

(4) When assembling the timin :r;ase vernor cover, tighten the "A” dimension
shown in the ||Iustratlon to2-3 m@% aril

The parts given in the square |ﬁ€c t by/( \sembled after performance test.
// mm (in.)

“ / \(When assembhng temporarily)
N “)"”510” A 2 -3 (0.0787 - 0.0118)
x i . | —Cap
. ' . . H . /Cap nut
. /'/é’acking
'/ Logk put
o)
| —— Gasket
| N S
{4 . {1, idie scre\tv
} IS
' \chernor
. lever
Washer A Tensioner lever
Idle spring
Washer/ Snap ring
{Z view of the drawing above)

Annex B ) - :
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.

Reassembly of full-load stopper

171 Instalt the fuil-load stopper to the timing gear case, and then tighten it with a nut temporarily.

ey

@ |
o — 1 N
.\'I.“iming gear case
c

3

Nut; setscrew

Vi

Annex B
Aug 03 Page 107




ISUZU WORKSHOP MANUAL

Reassembly of governor lever related compdnents

172 Assemble each lever and spring to the timing gear case.

Main spring lever
Lever shaft

Link plate
Eve: start spring Main spring
14
Gulde piece Set spring
» €; . 'Snap pin
Plug
- |
s = T !
a.t::: T @

N— sy
o & wver”
Notes when assembling g@@r orfel @gonents -
o

J
-173 Proceed as follow - <\\

\

‘When S§ bimg components apply englne oil to each slide (such as the end face of the
Iever the hole in't shaft and the periphery of the shaft).

(2} Install the set spring securely to the groove of the pin connecting the ﬂoatmg lever, taksng

care with the assembling direction. _ _ _ o
(3) Confirm that each Iever moves by its dead weight before installing the start spring.
(4) * After assembly, confirm that each lever moves smoothly. Alsc confirm that each spring

operates properly

Annex B _ ' , |
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NOZZ}|.E HOLDER ASSEMBLY
DISASSEMBLY

Injection pipe

Leak off pipe

Nozzle holder ASW

Body

|
|
|
!
I

A@m

]
‘ {gt I g ~4— Shim
i Corru ate i \ .%3 Nozzie |
: i1/ 5pring |
| ' ey = |

Q .
| § @ﬁ Nozzle h°|dera53embly 7 h___'_—_ —— _

i

Inspecti § ;epla
174 g he removed nozzle in the clean Ilght oll, disassemble it into the nozzle body and.the needle
valve andclean them thoroughly. Then check to see if the valve moves smoothly in the body.

NOZZIE ASSEM
\

- 175 When it does not move smoothly, repair or replace the nozzle.

Adjustment

176 For the adjustment of the injection pressure and the spray condition of fuel, refer to Section 1
"INSPECTION AND SERVICE.” -

. ) Annex B
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SECTION 6 - TROUBLESHOOTING

“ Engine does not start ”

I Starter does not run j

‘ Check battery

Starter runs but does Engine starts but
not start : does not run
continuously.

Englne [ Fuel system | Fuel injected | Alr mixed in

Battery in i OK

fuel pump

discharging
{Charge)

Check wiring

Check *
compression

ratio i (%) No fuet Fuel Injected

njecte ‘ X& Retighten,| | OK |

Loosened |‘DEJ

connector or
broken wire_ |

(Retighten or
replace with
new wiring}

E

E Check starter switchJ .

Defective
(Replace)

Check magnetic-
switch

—

Defective
(Replace)

|
\ﬂeck starter bush l
4 Poor contact !_Oﬂ

(Repair or
replace}

—

Dafective starter
(Bring it to a specjalty
shop for repair)

Annex B
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—'——i : - i replace
Check if fuel Check _ packing,
Low OK cofnes preher’f{gﬂ\\ bleed air
i

compresston to fuel pump » oiredit )

ratio ! : =

- Check for air Q\ﬁ—j e

Defective - mixing Poor |~ rmat Disordered
valve, spring, p <> eratl hop ration idling

gasket, etc. N2 | low
{Overhaul) : - \,[? 9 v p?ug .
Air mixed’Q 1_(2@/ k@% control’
(Retighten it, 7 resistance
. r?f%v < |al:e) OK .
N o
~ aar)” <ﬁ - Adjust - oK

)‘\ 0 T " Check idling
& o <% § injection o
“Checkfuel timing
% NS T
<>§ @ | Abnormal
e ] o) [ 4
Clean) . ,

Check nozzle

Check engine stop
sglenaid return

Defective
(Repair or
replace)

I——

Defactive injection
Stuck solenoid or _pump (Bring .

poor operation itto a specialty
(Repair or replace) shop for repair)

l Check solenoid |

Note: “Bring it to a specialty shop” means that defective parts of the injection pump
and eiectricals must be brought to a specialty shop for repair. (This noteis =~
applicable to all the following procedures.)
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“ Unstable engine rotation H

=

|

Unstable engine
. idling

ldling speed
too high

Unstable rotation at
mediumn speed

{Hunting)

Unstable rotation at
high speed

" Engine does not
change from high to
low rotation

Defective idling

Defective control

Gavernor spring

Check fuel for air

Check acceterator

[

Q) ]

Check high pressure
pipe for cracking,
clogging or bending

Cracked, 1_O_|ﬂ

clegged or
bent
{Replace)}

i - Check nozzie _I

‘Defective
(Repair or
replace)

Defective injection

pump (Bring itto a
specialty shop for
repair)

crash

Check fuet p:pe fC((

e F2Neheck fuel fiiter for
‘clogging

o @

Check unevér_l fuel
injection

]

Uneven
(Adjust)

I

773\
Check cﬁ%\ér o
uhneve ession
R |
(oK}

Uneven
compression

1 pressure
{Adjust)

Defective injection

- pump (Bringitto a

specialty shop for
repair)

Aug 03

Check valve clearance,
adjustment

Poor OK
adjustment
{Adjust)

Defective injection

pump (Bring itto a

specialty shop for
repair)

adjustment lever adjustment deteriorated mixing pedal )
Defective Defective OK Alr mixed OK Pedal
valve return (Repair or {Bleed sticking or
{Adjust) replace) irymigi hitching
{Clean-or
J‘—. repiace)

Refective injection

pump (Bring itto a

specialty shop for
repalr)

Annex B
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T _insufficient output__|

|

Fuei system

Check fuel 'for air
rmixing

Alr mixed
(Bleed air)

—

Mechanical
system

Check fuel filter
...|-or fuel_hase for

clogging

Clogged OK

Overheat

L

|

Cooling system

]

Handling

(Clean or
Replace)

R N

pressure pipe far
clogging or
bending

Clogged
ar bent
(Replace)|

[ Check nozzle
JDefective| | OK

(Repalr or
replace).

Check inJectioﬁ
timirg

- Ehockhigh -~ -

" IAir cleaher

"1 replace) -

Insufficient inlet
air

FLﬂ

stained
(Clean or

770
PR
St/

et

Sy @

Annex B
Page 112

2

.-ggi;x
- .| Repalr l{é‘;;

@)v @§§15r [oK]

Check cooling Check fan belt Check if oil used
Check engine water level for slip is inferior quality,
contrel or engine oil is
r—‘—' ton rnuch_
el Slipping | { OK
: (Adjust)
: Care must oK
be taken
when
Check | Check thermostat replanishing
for . ‘ - i \ (Replace) -
" Check intet air leakage ‘
temperature _ et :
. . (Replacg)p ' :
", Engine " [overloadad|
" [Temperatul [ OK Leak to| | Leak to f © rotation
re m'; high LJ externall |internal - oo highy
(Improve -} Cheek cooling
ventilation) < \stem fordsta
>Land racliftor ey

£ oldgainy 5
Y
N

ogged

Temperature
abnormally high

Improve
ventilation

Abnormai Check compression
(Adjust) pressure
Defective
injection pump
{Bringittoa
speciatized shop
for repair) Excessive
blow-by
gas
(Overhadi)

Gas leak from
valve and gasket
(Repair or replace)
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|LAbnormaI exhaust gas _||
—=

f ]
White smoke too much—[ | Biack srmoke too much J

f . \
| . ! \ |

Check if fuel used is of Check fuel for water |, | Check nozzle | | Aircleaner clogged |

Inferior quality mixing
!

Defective I_OK_I Replace air L?K_!
Change fuel Water rnixe (Repair or replace) _lcleaner element.
el}

{Change fu
Check injection timing | [ Check air hose for crashJ

Check if engine oil is too

much Check injaction timing '
Advanced too much | LQE_I
Delayed (Adjust) \ .
R i — — (Ad_]ust) — . ' -an S Sl e
f £
N | Chack fjaction pump |
| Check compression ratia i (m P
: | . }
. / %él‘i-v.r-'/ﬁiection pump @E‘
| Low | [oK] '\(Er\ g It to a speclalty .
] s —-shop for. repair) :
‘ RS |
Gas leak from), Ch \d i ﬁ ; y -
~Excessive—| -|—vaive-and eck 23t / i .|.1. Disordered valve timing
blow-by gas| |gasket (Repaif g i Z.Bl'.oken.piston ring or .
(Overhaul) or replace) & misassembtly
3.Wern camshaft
' 4, Worn valve or insert
(Overhaut)
QD [_()/\(éri/dm?:harge of battery J|
R e (G = " = — 1 .. -
L Battery o l Fi‘ . erlng ) | ( Reguiator and generator |
: N | L
| Check Electrkkyt/é)evel < \K/ Check terminals for warp, | Check belt for slip or darmage |

deformation or corrosion |

| l |
( )@3'\ ['oK | | ! Skipping or @E
J [0F]

I Poor contact damaged (Repair

\It 3 (Repair or replace) or replace})
] tery /1 Natural - .
ca consurnpt||  Qver : ] : i
cracked ion charge f - [ Test charging condition |
(Replace) | [(Replenish) - Check for broken wire |

{Repair or replace)

Note: Improper maintenance

: : . [ Bring it to a battery shop |
Chack specific gravity ]

Recharging

‘ Rechalrge ", | impossible

I Bring it to a battery speciaity shop J

: . Annex B
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" QOil pressure too low H [lOil consumption too mucﬂ [Oll consumption toa much |‘
; Check ofl level 1 1 Check for oif leakage | Check for oil leakage |
] |
[ ! [ — | ]
|__Low (Replenish) | | oK ] Leaking (Retighten, | ox ] Leaking {Retighten, oK
- replace packing seal) replace packing seal) i
LCheck cooling water temperature | ar——
i Check nozzle | | . Check oil quality |
) I [
High " L . |
{See "Overheat”) Defective OK Poor quality
(Repair or replace) ‘ (Change to specified oil)

{ Check oil in crankcase —]

’ .
‘ ‘ Check injection timing 1] Check(pgeeder for clogging |
Improper ~ \ ] ]
it _ _
- viscosity | '—L] | K‘hﬁ/géed Ciea |

\
Abnormai (Ad_just)_i . | QK i

Water or fuel mixe.d, Check fue! ‘———J (o\ ,—J

system and cooling system | Check compression ratio @I\Gheel{up and down movement of oif|

l | —
/ nl mp majfunction
& ned or cracked pipe
A

| ~ Check relief valve _] | l - l
of sliding part

[ Low
:

Defective ) OK ' Defective | m_j
5]

| ‘pump clogged

(Repair or replac (Bl'mg Ial v Defective valve stem seal
- - alr) [>  {Overhaul)
Oll pump malfunction . {*) Worn bore,and worn or broken

Ao

Oil pump clogged dust)
(Qverhaul)

Loosened or cracked pipe ) Exce \0 ring (Measure compression
Wear of sliding part ; mo‘?,?i% {4 d-gadket pressure, and check entrance of
or .

< =
/\\L E\hﬁf({%knockmg Tl

L Meebém;al\/w%‘é@;b 4‘ [ Fuel slystem |

\G])eck up moverheht of ol ’ I Check |nJect|on timing I
!
|
LI stalned {Overhaul) ] Abnormal {Ad_]ust
[ Check compressmn pressurej | Check nozzle

[

l .
r Low I I OK | Defectwe . OK

(Repair or replace)

Note: Fuel used is of poor quality.

Excessive Gas leak from
biow-by gas valve and gasket ¢
(Overhaul) (Repair or :
replace)
Annex B ' ”
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SECTION 7 - SPECIAL TOOLS

The alphanumeric codes in parentheses (‘ ) are part numbers assigned by special tool manufacturers.

No. - lliustration Part number Part nam.é “Page
| ‘ , 25
1. u : 5-8840-2675-0 Compression gauge
2, =] 5-8840-9026-0 Compression gauge adaptor 25
~. 5-8840-9016-0 A@ 21
3. : r& (J28829) : 02 ozzle tester
' ‘ : N
0 5-8840-9015-0) N | :
4, : @@ (JKM.9004) @) _ Oilfitter wrench
| . )
$oar
66
WO-% Valve spring compressor -
N\
: L ' 40
) _»)1 -asg@é?guo Piston ring pliers
e <)< . -
N 5-8840-9018-0 o -
(J-8037) Piston ring compressor
5-8840-9031-0 Front oil seal installer i
5-8840-9032-0 Rear oil seal installer )
10. ! @‘ 5-8840-9034-0 Camshaft bearing installer )
i © N
11, i / 5-8840-9035-0 Valve guide instailer
65
12. 5-8840-9033-0 Valve stem seal installer
Annex B
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SECTION 8 - CONVERSION TABLES

LENGTH
MILLIMETERS TO INCHES
mm in mm in. mm in. mm’ in.
1:10.0394 | 35 113780 | 69 ;27165 | 103 | 4.0551
2100787 | 36 | 14173 | 70 | 27559 | 104 | 4.0945
3 (04181 | 37 | 14867 | 71 | 27953 | 105 | 4.1339
4 {01575 | 38 | 14061 | 72 |2.8346 | 106 |4.1732
5 /01969 | 39 | 15354 | 73 |2.8740 | 107 | 4.2126
6 | 02362 | 40 |15748 | 74 |29134 | 108 | 4.2520
7 102756 | 41 |1.6142 | 75 |2.9528 | 109
8 | 03150 | 42 |1.6535 | 76 |2.9921 '11/3 3701
9 | 03543 | 43 |1.6929 | 77 |3.0315 :;q@ 4.4094
10| 0.3937 | 44 | 17323 | 78 |3.0700 (|1 4.4488
11 | 04331 | 45 |1.7717 | 79 | 34402 | 714 /i§4\882
12 | 0.4724 | 46 | 1.8110 | 80 @@Q ‘ Kf%/}éz?s
13 | 0.5118 | 47 | 1.8504 9044187 4.5669
14 | 0.5512 | 48 | 1.8898 ;%73.2 &&&7 4,6063
15 | 0.5906 | 49 1ﬁeﬁw<é® 118 | 4.6457
16 10.6299 | 50 %ggx ?%\353@1 119 4.6850
17 2) 3.3465 | 121 | 4.7638
18 ‘ 3.3858 | 122 | 4.8031
19 3.4252 | 123 | 4.8425
20 3.4646 | 124 | 4.8819
21 35039 | 125 |4.9213
2% 35433 | 126 | 4.9606
%; 0.9055 | 57 |2.2441 | 91 |3.5827 | 127 | 5.0000
24 | 09449 | 58 |22835 | 92 | 36220 | 128 | 5.0394
25 | 09843 @ 59 |23208 | 93 36614 | 129 | 50787 |
26 [1.0236 | B0 |23622 | 94 |3.7008 | 131 | 5.1575
27 10630 | 61 |24016 @ 95 |37402 | 132 | 5.1969
28 111024 | 62 | 24409 | .98 |3.7795 | 133 | 5.2362
29 [1.1417 | 63 | 24803 | 97 |3.8189 | 134 | 5.2756
30 |1.1811 | 64 25197 | 98 |3.8583 | 135 | 5.3150
31 | 12205 | 65 | 25591 | 99 |3.8976 | 136 |5.3543
32 |1.2508 | 66 |2.5984 | 100 |3.9370 | 137 | 5.3937
33 |1.2092 | 67 |26378 | 101 |3.9764 | 138 | 5.4331
34 13386 | 68 |2.6772 | 102 |4.0157 | 139 |5.4724
Anrnex B
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INCHES TO MILLIMETERS

mm, in. mm.
164 | 0.3969 '33/64 | 13.0969
1/32 0.7938 17/32 13.4938
3564 | 1.1906 35/64 | 13.8906
116 15875 | 9/16 14,2875
5/64 | 1.9844 37/64 | 14.6844
32 2.3813 19/32 15.0813
' 764 | 27781 39/64 | 15.4781
1/8 3.1750 5/8 15.8750
o84 | 3.5719 % 41/64 | 16.2719
5/32 3.9688 : @32 16.6688
11/64 | 4.3656 @ 43/64 | 17.0656
3/16 4.7625 ({7@ N | 174825
1364 | 5 59</< >\ @ 45/64 | 17,8504
7/32 5.5563. 2 18.2563
15/64 .9%/ &@ 47164 | 18,6531
114 %? <&3\,§4 19.0500
' NS 49/64 | 19.4469
~ 25/32 19.8438
51/64 | 20.2406
5/16 13/16 20.6375
53/64 | 21.0344
Q 27132 21.4313
xj .55/64 | 21.8281
N 718 22,2250
57/64 | 22.6219
13/32 10.3188 20/32 23.0188
. 27164 | 10.7156 - 59/64 | 23.4156
7116 111125 | 15/16 23.8125
29/64 | 11.5094 61/64 | 24.2094
15/32 11.9063 31/32 24.6063
31/64 | 12.3031 63/64 | 25.0031
1/2: 12.7000 1 25.4000 |

1SUZU WORKSHOP MANUAL
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ISUZU WORKSHGP MANUAL

LENGTH
FEET TO METERS
ft. 1 2 3 4 5 7 8 9 .
) m m m m m m m 1n m m
— 0.306 0.610 0.944 1.219 1.524 1,529 2.134 2438 2,743 —
10 3.048 3353 3.858 3.962 4,287 4572 - 4877 5,182 5.486 5791 10
20 6,088 8.401 6708 7.010 7315 7.620 ' 7,925 8.230 8,634 6.839 20
30 8144 9.449 9.754 10.088 10.363 10668 -| 10973 11.278 14,682 11.887 30-
40 12,192 12.467 12.802 13.106 13,411 13.716 14,021 14,326 14.630 14,935 40
50 15.240 15,645 15.850 16,154 16458 | 16764 17068 17.374 17,678 17.983 50
60 18.288 18.593 18.808 19.202 19,507 19.812 20.117 20,422 20,726 21.031 60
70 21,336 21,641 21.046 22,250 22 586 22 860 23.186 23.470 23.774 24,078 70
80 24,384 24,668 24,994 25.208 25,603 25.908 26,213 26,618 26.622 27427 80
9 27.432 27,747 28.042 28,346 28.651 28,956, |  29.261 20.568 29,870 30.175 0
100 30,480 0,785 31,060 31,394 31.608 32.004 32.300 32614 /%@la 33.223 100
' METERS TO FEET @
m 1 2 3 4 5 & (f B . 9
ft. ft ft, . # ft =N ft ft,
- 3.2808 65617 9.8425 | 13.1234 164042 19 ssso \29?'59 26.2467 | 29.5276
10 32,8084 36,0802 39.3701 42,6508 459318 | 482128 4 M55 7743 |-~59.0651 62.3360 10
2c | 656168 68,8976 72.1785 764593 | 787402 | 820210 é@o as.ssz<31 B635 95.1444 20
30 | 684252 | 1017060 | 104.9869 | 108.3677 | 1115488 | 114.8204 )\s 1 1;&% 6718 | 1279528 “a0
40 | 1312336 | 1345144 | 137.7953 | 141.0761 | 1443570 | 147.637 1ae A 9(5/ 1574803 | 160.7812 40
50 | 164.0420 | 1673228 | 1706037 | 1738845 | 177.1864 | {8gd62 2?0 187,00 100.2887 | 183.6698 50
60 | 1968504 | 2001312 | 2034121 | 206.6020 | 2009738 | 213354871 216,53 2183163 | 223.0971 | 226.3780 60
70 | 2206688 | 2329396 | 2362205 | 2305013 | 242.78 _\\\243:?’?0 ~~|_2528247 | 2659085 | 259.1864 70
80 | 2624672 | 2667480 | 269.0280 | 2723007 | 275, 9{;‘:} A714 {7 28% 2864331 | 2887130 | 201.9048 80
90 | 2952756 | 296.5564 30_13373 305.1181 )cmz /311678 9373@; 6 | 3182415 | 3215223 | azd.é03z a0
100 | 328.084C | 3313648 | 334.6457 | 337.9265 @ 074, 34}@ 47.7600 | 3510499 | 3543307 | 3675116 100
%}}TO &MRS
N -
miles 0 1 2 |sa (3 s 6 7 8 8
km km km{ D\ Sy “km *m km km km
— 1,609 ﬁgzh\ty 1828~ /§\437 8.047 8.856 11285, 12.875 14484
10 18.083 17.703 @3@ : 20.@‘& 22531 24,140 25.749 27.359 28,968 30.677 10
20 32.187 33.796 5.40 7 o\ 38.624 40234 41,843 43.452 45062 46571 20
ae 48,280 43@9@%.499 %m 54.718 56,327 57.936 59,546 61.155 82.764 30
40 64.374 67.592 69,202 70.811 72.420 74.030 75,639 77.248 78.858 40
50 80.457 83.688 85.205° | 86.904 86.514 0.123 91.732 93.342 94.951 50
60 96,560 98,170 88.779 101.388 402,998 104,607 106,216 107.826 109435, | 411.044 B0
70 112854 | 114283 115,672 117.482 110,091 120701 122310 123,019 126,629 127.138 70
a0 128.747 130357 131,966 133,675 136.185 136,794 138.403 140,013 141.622 143.291 80
90 144 841 146,450 148.059 149,668 151.278 152.887 154 497 156.108 167.716 166,326 - 80
100 160834 162543 | 164153 1685.762 167,371 168.981 170.590 172199 173,808 175418 100
KILOMETERS TO MILES ,
km 0 1 2 "3 4 5 6 7 8 3
miles rﬁiles miles mies miles miies miles miles miles miles
0:621 1.243 1,864 2485 3107 3.728 4,350 4,871 5.592 —
10 6214 6835 7.466 8.078 2699 9.321 9.942 10.563 11,186 11,806 10
20 12427 13,040 13.670 14.202 14913 | . 16534 18.156 16,777 17.398 18.020 20
30 18.841 19,262 19.884 20,505 21127 21.748 22,369 22961 23612 24,233 30
40 24,855 25,476 26.098 26,718 27,340 27.962 28,583 26204 20,824 30,447 40
50 31,069 31,600 32,311 32.033 33.564 34,175 54,707 35,418 36.039 36.861 50
60 57.282 37.904 38.526 39.146 30,768 40389 41,010 41632 42253 42,875 - a0
70 43.496 44,117 44739 45360 | 45881 46,803 47,224 47.845 48,467 49,088 70
a0 49,710 50.334 50.952 61,674 52.195 52,818 53.438 54.058 54.881 55.302 80
90 55.923 55.545 57,166 57.787 68,408 | ' 58.030 59.652 80.273 60,804 61.516 " 80
100 | 62137 82.758 63,380 64.001 64,622 65.244 65.886 66.487 67108 67.729 100
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TECHNICIAN GUIDE

Connecting rod

4

36 A forged steel I-beam connecting rod is used for all L-series engines. They are fuil floatmg design
with bushed wrist pin ends (Fig 24).

NOTE

When removing and replacmg the connectlng rod assemblies, be sure to install the connectlng rod
with the Isuzu Logo facing the same d|rect|on as the piston's forward notch.

Fig 24 Connecting rod

IMPORTANT: The rod cap boits are not to be removed It is shown only for clarity, but is not a standard

rod cap bolt. These bolts have serrations (to prevent the bolts from turnlng) and are pressed onto the
rod. When servicing, the entire rod must be replaced

Annex C-
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TECHNICIAN GUIDE

Cylinder head gasket

37 The L-series engines use a three-layer ultra thln laminated steel head gasket that requires no re-

torqueing after the engine break-in period. Holes for coolant are drilled between the valve seats for
effactive cooling of the combustion area.

Pnrt_& numhﬁr flast 4 digits} O%

Starmp merk. position

©

Fig 26 Cylinder head gasket

the large flat end of the gasket must face forward.

IMPORTANT: The head gasket must be installed with the fla.of the @ bead facmg up. Also

38 The sealing bead- surrounding the cylinders of t was steel. It protects the head
gasket from the high cylinder pressures. The se Iln cte the gasket from the high
temperatures released by the hot plugs

39 The gasket comes pre -coated with a silj zj@nal e, ho additional application of sealers
or gasket adhesives is necessary, and -torguel head bolts is requwed if the prescribed

angular tightenlng method is used.

Head bolt torque
sequence.

{See¢ engine repair
specifications.
section.)

Fig 26 Head bolt loosening and torque sequences

Annex C : S : .
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TECHNICIAN GUIDE

40  To identify the gallies, use Fig 27 and the legend below,

Legend

o -Coolant
- Qil

+ Bolt

X Push Rod

@_

N

Y
Fig 27 ke\r%‘één

; re%g valve guid.és and .valve seats. The head

ead'scasting just below the injector nozzle bore (Fig 28).

N

“

Cylinder head .

41  The L-series cylinder heads are cas

Casting #

Fig 28 Head casting number

42 Compression tests are conducted using a compression gauge adaptor used as a glow plug insert,
special tool number 5-88402-656-0. Refer to the workshap manual for procedure.,

43 The service limit for this engine is 370 psi (26.0 kgicm®). Standard preséure is 441 psi-(31.0
kgicm?). Isuzu atiows an 8% variance between cylinders on compression tests, but there can be no more
than a 15% difference between any two cylinders.

44 Letters A - F represeht the different measurements that need to be taken to determine head
warpage:. See Fig 29

Upper and Lower face warpage specifications:

Standard: ‘ 0.075 mm. {0.0029 in.)
Limit: : 0.15 mm. (0.0058 in.)
Max Grinding Allowarce: 0.3 mm. (0.0118 in.)

Annex C
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TECHNICIAN GUIDE

Head Height:

Standard: 64 mm. (2.5197 in.)
Limit: 63.7 mm., (25079 in.)

IMPORTANT Vaive depression must be checked to ensure that it is still within spec:|f|cat|on

et - ‘
C . ‘ ~ . D
S

Fig 29 Head warpage measurements ( \2
LUBRICATION @ '
45 Lubrication is achieved with a conventional wet sump o {g\ m. @y the trochoid oil pump
uses a set of rotors instead of spur gears. Refer to Fig 30.

46 It is a-very efficient and smooth operating pump pare he spur gear type pump, the
trochoid pump gives practically continuous flow, due le the dlscharge side of the pump.

by the crankshatt.

47 The pump is mounted to the front ofthe<g 3y ock/\rw '

48 On the pump's.exterior housing, th wo lugs chrned for dowel pins. This enables the pump
to be repositioned in"exactly the same ca witholt-having to set pump gear backlash.

49 The pump ig a serviceabl n&tarn nents are interchangeable between PTO (Fig 31)
and non-PTO versions. : .

TIP: Always remaove the Qe/aressurr&egéf valve durlng a rebuitd. Look for a cocked pressure spnng,
burred relief valve or BU ump< that would cause the pressure valve to fail. (i housing is
burred, it must be r % . :

RAmar; outar
Ritor: inner

7 @ \ % .. e
Q-1ing icomman By E ;b
Pump ges: -
Ruiig! vatva 7

Spring

Ofl pump Common '

feommon)

Fig 30 Oil pump

Annex C
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With PTG

Front plate
~{Bedy; irtegrat structure}

TECHNICIAN GUIDE

Fig 31 Oil pump hoteL@N

valve (14 PSI) is where the valve begins to open. Th

is true for the oil pump relief valve, which

50  Below is the oil full flow diagram (Fig 32). Note th\ ve,c{penlng pressure for the oil filter bypass

begins to open at 64 PSI, </ Q )
Bypass Valve openlng pressure 1k cml% &@

Jj Gil filter K%Q» \ ﬁr}l '
= ﬁ\/

Eam be<r| Idie gear bush _ Gylinder head
REl :
@f\s <O
\pLeaéure . L., Racker arm
b 7. 5kglorm § {?ag)«shaft Tl.mlng gear : bracket
\\ 23 ' P
\ e 1 ;
%/ Connecting rod Gaovernor E | Rocker shaft
; :
- T 0
E i ;
: : ; : -
Cil pump . ‘ : : Rocker arm
: :
! ! i
r-* Injection pump -~ i ]
i ! b ;
: ! ro I T H
' ( , ' H 1 ‘ '
H H ) : i : o
Strainer ; v-» Pistan ... y i H i
; i . oo :
; H P E Tappet Valve stem end
i i Lo :
i | Piston o : ' '
: : pinboss 777 1 1 : '
: | ' . ;
: : R :
i | [ j
' ! t | 1 '
: H Lo :
\ X ¥ bbbt x 1 X /
- Qil pan
———— Pressure feeding =~ -----oeeaaoaoog » Non pressure feeding

Fig 32 Oil flow diagram

Aug 03
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TECHNICIAN GUIDE

COOLING SYSTEM

51 Below is the coolant flow dlagfam (Fig 33). Good coalant circulation is ensured by utilizing water
jackets formed W|th a one-piece casting core, which eliminates burrs in the water passage.

Bottom bypass type
thermostat

Cyliner head

T (/—)\
RS

R &@ 53
/W NN
3 \\ };ylm f’/\b ok '
] Water pump % @ T (- bypass ClchIt)
Radiiator ‘

: Rt>ﬂow diagram
52 Malntalnacoolantlwat §o >

copce! n ratio of 50 /50. Use only de-mineralized (soft) water,
since hard water tends to ion inhibitors in the antifreeze and add scale {particularly in
ri

hot spots) to the COOlI tely required that you use a low-silicate formula anti-freeze.

Do not add any addlﬁ% ter pu icants to the cooling system. Refer to the Workshop Manual
for radiator cap and.s \hg system testlng and specifications.

53 Usea commermally available anﬂfreeze tester when testing for coolant/water mixture. Testing for
pH is essential, as too high an acidity or alkalinity can cause severe damage to the engine and coollng
systems. The pH readings should be 7.5-8.5 (SAE J1034 alfows for 7.5-11.0). Litmus test paper is
availabie from most commercial tool suppliers and product distributors.

SECTION 3 - ENGINE SERVICING PROCEDURES
'SPILL-PORT TIMING |

54 Spill-port timing is a precise method of measuring the initial injection of fuel by the pump and the
duration of injection’ It is a standard procedure used by Isuzu when timing Zexel pumps. This procedure

is & very precise method of timing fuet because it shuts off fuel to the high-pressure chambers relative to
. the position of the piston,

Annex C _
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TECHNICIAN GUIDE

(D Disconnect the injection pipe from the nozzle holder.

Injection pipe

injection

) Remove the nozzle delivery valve holder from the pump,
delivery spring and delivery valve. Pressurize the pump. Then-rotate the engine clockwise until fuel

quits flowing out of the holder. (This is the beginning of the jrfecti \)

NOTE - ‘ @ \

Remember that the'injection pump uses shin@:ﬁdvance or retard injection. Thicker retards
the timing, thinner advances it). o : '

Dalivary ».

AP ' ' '
3) - ((Q? -] thgs\%\gg n the crank pulley in relation to the timing marks on the gear case
i
i

cover, ati aluek ~of range, change the thickness of the shims from underneath the purnp.
varie§.j
airiq\( dvance)i%h shims are a "crush” design and must not be reused.
< -
N_OT'E‘

Refer to the proper specification sheet for timing ad}ustment information.

55  After spill port is performed, be sure to reasserhblé all components and install correctly for proper
operation. : '

: Annex C
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TECHNICIAN GUIDE

- VALVE ADJUSTMENT

56 Bring the engine up on number one compression stroke. Verify the position by checking for
- clearance in-between the valve stem tip and the rocker arm.

'NOTE

Valves can be adjusted beginning with #1 or #4 (4L). This adjustment can only be made with a cold
engine,
TABLE 3 VALVE ADJUSTMENT - COMPRESSION STROKE
. ‘ 4L Engines .
Cylinder Number 1 o2 3 _ 4
Valve Arrangement o E I E | E Ll E
Valve Numbers - 4 4 4 T I @) B el IR

@ -
. 57 Loosen the adjuster jam nut; insert a 0.40 mm (0.016”) feeler g @'nubetween the rocker tips and
the valve stems to adjust the valves.

NOTE
Proper adjustment is obtamed when there is a s|| ¢ feeler gauge. Jam nut torque
is 5.8-8.7 lbs. ft (0.8-1.2 kg m) ‘

58 Rotate the crankshaft 360° (so that the op ﬁ\p\\\m%n its exhaust stroke) and adjust the
remaining valves. '

TABLE 4 VAL@ ST& EXHAUST STROKE

Cylinder Number - ;71§?2) | R 3. 4

Valve Arrangement I\K)) B~ \f = | | E B E

Valve Numbers S e 4 4| e 4 4
Z

Annex C
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INJECTOR SERVICE

- 59 The following procedures are service recommendations from Zexel:

TECHNICIAN GUIDE

(1) Thoroughly clean all carbon residue and carbon build—up on the surface of the nozzie using

Zexel cleaning kit #1057790010.

(2) Soak all parts oth 5&@9 no ncreanlng oil. .
(3) Use a soft. \:g u to c {cesswely dirly parts.

CAUTION

© not use metal or abrasive cleaning media to clean the nozzle
ature will leave scars on the ground surface and may cause fuel

(4) Remove the neadle valve from the nozzie. Clean the seat’s surface and shait section usmg

the piece of hardwood from the cleaning kit or a clean soft cloth dipped in oil.

Aug 03
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~

5) Likewise, clean the spray hole with the specual needle also supritNe cleaning kit.

O

(6) Re-wash the injector components to r fln% is.
\\
{7} | Reassemble the injector, \((_ D, 0;7

&k
s ¥

NOTE

Before assembling the injector, perform a needle slide test to ensure that there is no
obstruction that could cause a fuel leak.

 Annex C
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TECHNICIAN GUIDE

{8) Insert the body nozzle holder to center the noz € in the retaining nut. For reassemblly
torque specifications, see Appendix 1 ‘Nozzle Holder T@ Standards’, :

NOTE ' @V
- Use aflare nut/crowfoot socket on the t@wren%:h@

e,

&
o

57 S A

{ hen installing nozzle assembly into the cylinder head, be sure to réplace the gaskets and
* washers, as they can only be used once. : o

NOTE

The blue side on the corrugated washer faces the nozzle. _ ‘ ' ' , 1

Heat shield

- ‘ |
ﬁ\ﬁaﬂmt

(10)  Tighten the retaining nut with a torque wrench to 29-36 Ib. ft, (39-49 Nm).

. ‘ Annex C
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INJECTOR POP-OFF TEST

WARNING

60

PERSONNEL INJURY. FLUID FROM THE NOZZLE TESTER WILL SPRAY OUT UNDER GREAT
PRESSURE. IT CAN EASILY PUNCTURE A PERSON’'S SKIN. KEEP YOUR HANDS AWAY
FROM THE NOZZLE TESTER AT ALL TIMES.

Use the foIIoWing procedure to check nozzle opening pressure, spray pattern, chatter and leakage:

'(1) Mount the nozzle and holder assembly to the gauge (J28829) and bleed the system of air.

(2) Open the pressure gauge valve and pump the lever at a rate of one stroke per secondl.

(3) Then check the opening pressure. When the pressure gauge p{%ﬂe‘\g decreases rapidly,
read pop-off value. (Refer to engine's specification sheet for values. An n\lr% Injection will have
tower readings than a Direct Injection engine.) &

NOTE = ‘ O

| f@/

If the nozzle opehing pressure is not steady or cannot é&cke
nozzle assembling procedure. : @

d, the trouble is with the

e PTRIBR

Bt e A

61 If the nozzle ‘pop-off bressure does not meet factory pressures, disassemble the nozzle and make =
shim adjustment. The following size shims are avaitable through AIPDN,

Annex C
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Shim Part Number | Shim Size (mm)

© 894176-9620 0.10
894176-9630 0.20
894176-9640 0.30
894176-9650 0.40
894176-9660 0.50
894176-9670 0.52
894176-9680 0.54
894176-9690 0.56
894176-9700 058 1|
894176-9710 - o.q/@) |

INJECTOR LEAK TEST

cheack,

(1) . Wipe the nozzle with a clean sh

the position.

(3) There should be @cha
(4)  Re-cleanor M

\\}k\ e Nt passable . I
J .

GLOW PLUG INSPECTION

63 The following procedure tests the resistance value of the glow plug.

NOTE

The test can be performed on or off the engine.

Aug 03

at does not meet the criteria.

TECHNICIAN GUIDE

62 The leak test shouId be conducted immediatel fcg3 @‘mzzle opemng pressure adjustment

(2) Decrease the tester pres% Swéess than the pop-off pressure and maintain

& nozzle for at least 10 seconds.

Annex C
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AL
o (Jw“f Simrrer st Gang o

e,

{
i R— r.[..ﬁ__,,*f
J o +—=-«w--¢--— - SUEDY
|

{ 2y 4 Jo e
. 2 o W e TS
A b - - e
i" 3
{

64 Total glow plug resistance value should be < 0.9 ohms.

On engine service:

o Remove the buss bar from the glow plug C

(2) Attach the DVOM red lead to the to the t|p of th <Qu @ E

(3 Attach the DVOM black lead to a good gr ce ground-integrity by testing
it with the DVOM. -

Off engine service: /(\)v<§

(1) Disconnect and remove glow.flud.=~ %
ed

(2) Place DVOM leads acro gl> plug %

at each end) to obtain resistance readmg

HOT PLUG REPLACEMENT

65 Hot plugs for the .L-series are similar to other Isuzu dissel engineé.

66 If the plug-neéds to be replaced, knock out the old plug from behind, though the injector nozzle hole.
67 Always remember that the plug groove in the cylinder head needs to be clean and free of any burrs

that would prevent proper seating. With reference to the figure overpage, align the hot plug knock ball (1)
with the cylinder head groave (2) and tap it temporarily into position with a plastic hammer.

Annex C ‘ _ .
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NOTE @ Q
Illustration is'generic and does not precis@%@ent@@es hot plugs.
e

B8 New plug. Place a 1” thick metal plaw

tq ehot plug and press fit the plug using 4to 5
tons of force on the metal plate. '

S

69 Old plug. When re-using .l@sfu @EEB the plug in the same hole that it came out of
originally. Tap the plug head ‘{@p@e al?d-' re‘that the plug is firmly seated. Grind off any surface
protrusions so that it is comp{ Tlush wi ' ‘ :

: rface of the head.
NOTE % i&%
. Most curren@ odehB
refinishing"Consit your patti
NSRS

ing machines do not require hot plug removal before head
ar equipment manual.

AN
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SECTION 4 - ENGINE REPAIR SPECIFICATIONS 4L
MAINTENANCE SPECIFICATIONS

70 Malntenance specmcatrons are as follows:

TABLE 5 4L MAINTENANCE SPECIFICATIONS

ttem _ _ Met_ric Measure US Measure
Engrne Qil Capacity (see Note 1) _
4LB1/LC1 4 7.3 Litres 7.7 quarts
41.E1 8.7 Litres 9.2 quarts
Engine O#f Pressure (see Note 5) 4-5 Kglem? 43-51 Ibs
Compression Pressure (see Note 2) 31 Kg/cm? /tttgt\ psi
Valve Adjustment 40 £0.05 mm. @@}}5\,\002 in
Coolant Capacity {(see Note 3)
41.B1 : 2.5 Litres pa 2 6 quarts
| 4LCH . 2.7 Litres (“ 2.8 quarts
4LD1 28litres ) 3.0 quarts
Injection Starting Pressure 12.7~137§/@?35> 0&8\@ 1990 psi
Injection Timing (see Note 4) : % 16°
Fan Belt Deflection Tension S.W\Z/mm% 0.3-0.5in
Glow Plug Resistance ‘ \ ‘0\.\730.9 Q
» | | w
NOTES ) 6:?
(1) These specifications va mg type of equipment in which the engine is
being instalied. Only use API g LB1 with turbocharger use only APl grade CD,
. {2) . First warm up theg@e unti temperature reaches 167° F (75° C). Measured at
. 250 rpm. Service Limi gicm

\J)

' {3) Use only A-

yléne ased anti-freeze/water mixture. A 50/50 concentration ratio

provides maxim ction t6-37° C or -34° F. Never exceed a 60/40 concentration ratio, which
provides prot o 0= -50° C or-58° F. . .

(4) Timing may vary depending on engine seecification.
(5) Pressure may be lower at engine idle.
MECHANICAL SPECIFICATIONS

71 Mechanical specificatibns are as follows:

TABLE 6 4L MECHANICAL SPECIFICATIONS - CYLINDER HEAD/VALVE TRAIN

Cylinder Head/Valve Train Standard Service Limit
Valve Clearance (see Note 1) u.40 mm/0.01575 in
Cylinder Head Warpage (see Note 2) 0.075 mm/0.0029 in 0.15 mm/0.005% in
Cylinder Head Meight (see Note 3) 63.9 mm/2.515 in 64.1 mm/2.523 in
Valve Depression (see Note 4) 0.7 mm/0.0278 in . 1.2 mm/0.0427 in
Hot Plug Description 0.05 mm/0.002 in 0.05 mm/0.002 in
Annex C
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Valve Margin Thickness (see Note 5}

1.0 mm/0.3837 in

7 mm/ .0276 in

Valve Stem Diameter

7.0 mm/ .2756 in {Int}.
7.0 mm/ 2756 in (Exh.)

6.85 mm/..2697 in (Int)
6.80 mm/ .2677 in (Exh.)

'Valve Spring Installed Height 29.9 mm
Valve Seat Angle 45°
NOTES .
(1) . Valve adjustment clearances are established cold.
{2) Maximum grinding allowance is 0.3 mm/0.0118 in.
(3) Measurement is established by measufing from the

bracket surface area.

/@s sealing surface to the rocker

'/“ -
(4) ~ Dimension taken from the cylinder head suﬁac?g@op of the valves.

(5) Specification is for both intake and exhaus}/yai ‘

TABLE 7 4L MECHANICAL SPECIFI

Short Block Specifications

Service Limit _

FA(\;Q\?}:QHggr\;\BLOCK SPECIFICATIONS

| Main Bearing Bore Diameter

, Standard
SMm[(@QM

.56.0 mm/2.2047 in

Cylinder Block Height /_\
BN
‘\\Q/

/11.060 in

281.06 mm/11.065 in

4LB1
Main Bearing Journal Dj ﬁ%@ﬁ?
' 4LB1/4LCH
4L

4LC1/4LD1

fa

28 3?%;&
Va\é 43im/12.123 in
S

O98.0 mm/2.2047 in

60.0 mm/2.3622 in

308.06 mm/12.128 in

55.86 mm/2.1992 in

59.86 mm/2.3567 in

Crank Pin Diq@
L
e @
@LEK\

43.0 mm/1.6929 in
46.0 mm/1.8110 in
49.0 mm/1.9281 in

42.87 mm/1.6878 in
‘45,87 mm/1.8059 in

~ 48.87 mm/1.9240 in

Pis@wﬁsionw

400 mm/ .0158 in

Pﬁqb)to Cylinder Clearance

0.015-.035 mm/

0.00086-.0014 in

Main Bearing Clearance

-0.029-0.072 mmy/
0.0011-0.0028 in

0127 mm/0.005 in

' Connecting Rod Bearing
Clearance

0.035-0.073 mm/
0.0014-0.0029 in

0.10 mm/0.0039 in

Crank Gear/Idler Gear Backlash

10.04 mm/0.0017 in

0.2 mm/0.0079 in

Cam Gear/ldler Backlash

0.03 mm/0.0012 in

0.2 mm/0.0079 in

Crankshaft End Play -

0.058-.208 mm

0.30 mm/0.0118 in

Aug 03
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TORQUE SPECIFICATIONS
72 . Torque specifications are as foliows:

TABLE 8 4L TORQUE SPECIFICATIONS - CYLINDER HEAD/VALVE TRAIN

Cylinder Head/Valve Train Kg m Ib/ft
Cylinder Head Torque (see Notes 1 and 2) ‘
M12 x 1.5 8.5-0.5 + 60°~90° - 61-69 + 60°~00°
{see Note 3) | {see Note 3)
M8 x 1.25 . 2535 1825 -
Valve lash adjusting jamb- nut 0.8-1.2 5.8-8.7
Valve cover bolts ) 0.2-04 i\ 1.4-2.9
Exhaust Manifold - . 1.9-2.9 VA 210
'Rocker Arm Bracket Assembly | 0.8-1.2 AINS 5887
Exhaust Manifold 1e28 N 137210
Nozzle Holder Assembly 2050 " | 200862
Glow Plug 1/5/{(@\ \>/ 10.8-14.5

NOTES v /&
- (). Torque using the fo[lomng sequence.. V %}
AN
L
Sy

{2) . Bolts must not be reused New Loﬂl&r
{3) Clarification: On the second éte Qurn 60@ °

TABLE9 4L TORQUES %F!C IONS. »SHORT BLOCK SPECIFICATIONS
/

 Short Block Specifiations kgm I/t
Crankshaft BearitgGap) -~ 8595 61.0-69.0
Rod Beanng’@%%* ’ ' -
% 3842 | 27:30

4L _ 2.3-2.7 +100°115° | .17-20 +100°-115

4LE1 : . 7585 54-61
Camshaft Gear Nut 7.0-9.0 - 50.8-65.0
Idler Gear 2.7-35 : 19.5-25.3
Oil Pump  wlo PTO ©1.9-2.9 ' 13.7-21.0

w PTO : 0.8-1.2 (see Note) 5.8-8.7 (see Note)
Front Plate 1.9-2.9 13.7-21.0
Timing Gear Case 2.1-3.1 16.2-22.4
Starter ' 95115 . 68.7-83.2
Flywheel Housing 42-56 - '30.4-40.5
Flywheel 9.0-11.0 65.0-79.5
Crank Pulley 17.0-18.0 _ 123.0-137.4
Oil Strainer Bolt 1.9-2.9 13.7-21.0

NOTE: When PTO is provided, install the oil pump to the front plate.
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73 Lubrication and sealant specifications are as follows:

TECHNICIAN GUIDE

TABLE 10 4L LUBRICATION AND SEALANT SPECIFICATIONS

Applicétion

Thread Lockers Lubricants Sealant
Flywheel Bolts ‘Engine Oil ‘ _
Oil Pan TB1207C
Rocker Bracket (see Note) TB1207C
Air Inlet Pipe- TB1207C
Front Plate (PTO only) o TB1207C
Timing Case w/wo PTO - ey TB1207C
Water Pump <) TB1207C
Core Plugs | - (e TB1207C
Injection Pump Housing Cover - {(A r TB1207C
: < .

Fuel Cut Solenoid oy e TB1207C
Oil Seal Retainer N N4 TB1207C
. Connecting Rod Bolts. ’V " Engine Oil :
Cylinder Head Boits 3 Engine Qi

Main Cap Boits (( T R Engine Gil

Head Gasket Q=<

Exhaust Gasket A <

Qil Pump O-ring .- = - Engine Ol

il Strainer O-ring( ™\ *_Engine Oil

Drain Plug Olr/('rr%ﬁ Q/ > Engine Qil

Head queﬁ\gslét w

"1 Oil F’u\l%ﬁ\@%ck Cover ™

Cam_s)ﬁaﬁ./

Extreme Pressure

_ Lubricant
Lifters Extreme Pressure
Lubricant
Engine Bearings Engine Qil
Piston Pin Engine Qil
Pistons Engine Oil
Piston Rings Engine Oil
Vaive Guides Engine Qil
Valves Engine Oil -
NOTE

During Installatidn of the rocker arm bracket, be sure not to cover the rocker shaft oil galley,
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SECTION 5 - COMPONENT FAILURE ANALYSIS

74  Table 11 illustrates examples of component failure.

TABLE 11 COMPONENT FAILURE ANALYSIS

Example

FUEL SYSTEM - Nozzle holder component failure

Description

Broken coil on the holder spring directly related to |

large amounts of carbon build-up on the nozzle
spring. Carbon build-up can also be seen on the
push rod., This condition i \directly refated to
combustion gases passi --mtg{ﬁough'the nozzle
holder $pring chamber.('Ppoblems can be avoided

by routine inspectio@ \pozzles.
| TN
5

~-|be p

Brokeh cg@u oxidation caused by moisture
% iyg% % content in the fusl. Condition can
a r

@&@ '-

@ ted-through routine inspection of the fuel
pg-filter,

Sulphuric acid corrosion at the pintal caused by
high sulphur content.in the fuel. This is a result of
water reacting with the sulphur to form sulphuric ,
acid. .

Corrosive abrasion of the pintal nozzle edge
caused by direct contact with blow-by of the
combustion gases in the combustion chamber.

Annex C
Page 36

Aug 03




TECHNICIAN GUIDE

Nozzle seat damage caused by metal
contaminants in the fuel that pressed onto the
seat area. The condition can cause leaks or
distorted - spray patterns from improper nozzie
seating.

surface. This condition will cause an injector leak.

Foreign material  build-up on the nozzle seat

Damage to the nozzle seat and spray hole
sections when the nozzle holder is over tightened.

Aug 03
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CYLINDER BLOCK

Damaged head gasket, cylinder head, pistons,
connecting rods and crankshaft caused by poor
cylinder block casting, cooling system cavitation,
or cooling system electrolysis.

©Q

Low oil press din $ or premature engine

bearing due to, ing internal oil galley
plugs. \2 @

‘PISTON

/\\J <0_ l:y

Piston failure due to reusing a previously cracked
piston skirt.

Broken piston skirt tang due to excessive piston to
wall clearance. .(Creates piston slap sound).

Annex C
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Seized piston skirt due to insufficient piston to wall
clearance. (aka piston galling).

/\( _

-irf vertical scoring on the sides of the pin
both sides of the piston.)

PISTON FAILURE N

A wrist pin seized in this bore due to a previously
used bent wrist pin or damaged piston pin bore.

(Normai piston skirt wear)

Aug 03

“Annex C
Page 39/40







TECHNICIAN GUIDE

APPENDIX 1
“MISCELLANEOUS SERVICE INFORMATION

Para

Nozzle troubleshooting guide

Nozzle performance and diagnosis

Nozzle helder tightening standards
Turbocharger boost pressure diagnosis
Exhaust temperature test ‘

Crankcase pressure test .
Inlet manifold pressure (boost pressure) test. (
Specifications for these tests _ _ A~
Used oil sample data (limits)

oo w =

NOZZI_E TROUBLESHQOTING GUIDE Q
: | 77

Cause

| Cl(}ag%\;(\il%i:i& hole and spray hole (carbon residue, foreign matter)

j | @ tagian, damage or accumulation of foreign matter at seat section

~ Damage to pintle sectibn of needle valve (pintle type nozzle)

0
.é’ o .A&Qle&alve sticking
L
L J
L]

Broken needls valve holding shaft =

® Corrosion of sliding section

Damage to nozzle spring.

e
e e oo e 99 @
[

Damage to push rod

Bears or wear to nozzle’s high pressure surface

Scars or wear to spacer’s high pressure surface

Scars or wear to holder’s high pressure surface N

¥
Foreign matter accumulation in each mating surface of nozzle, spacer and. holder

Insufficient tightening of inlet connector

Defective gasket of each seal section

[ ] Damage ot excessive wear to nozzle hole area

&| (@ |®| Defective retaining nut (deformation caused by corrosion ot insufficient cleaning)

Aug 03
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NOZZLE HOLDER TIGHTENING STANDARDS
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TURBOCHARGER BOOST PRESSURE DIAGNOSIS

TECHNICIAN GUIDE

1 L|sted below are suggested checks for determining the cause of lowered turbo boost pressure (in
the sequence they should be performed). To obtain maximum hoost pressure, the engine must be
operated at rated RPM under a full load condition. Boost pressure is measured with a mercury

manometer, A pressure gauge may be substituted.

‘2 One of the following checks will uncover the reason for low boost pressure. (Normal pressure is 11-

16 psi.)

(1) - Check the throttle linkage fer travel to full fuel position.

{2) Measure the maximum no load engine RPM. Adjust if necessary.

{(3) ‘lnspect.the manifalds and turbo for cracks, Ioose_ned 'rgnting bolts or leaking gaskets,

{4) Check the intake and exhaust sy'sterns for restrictio \e ity air cleaner, collapsed hose ar

crushed exhaust pipe. ,

{5) . 'Check the fue! system ie air in the fuel, dirt % {%)'get screen {rock stopper) drrty fuel fitter,

‘contaminated fuel or reduce fuel delivery to the inj
(8) Check the valve clearance adjustme@
(7} Check the inj'ection nozzles, ie pés

(8). Whlle the mjectron nozzles ar ved %

(8) . With the turbo mount @ ea%a f ect the following:

It is necessaryt @Rev th nd exhaust piping from the turbo..

&ecg s not close completely

s\or wheel for damage.

wheel shaft end play and bearing clearance.

@ Have the injection pump tested by an authorized Zexel dealer for proper cal|brat|on

EXHAUST TEMPERATURE TEST

3  Exhaust temperature' is measured with a pyrometer, thermo coupler, or infrared meter.

pattern or leakage.

he compression pressure. -

side for heavy carbon deposits or damage.

4 The temperature probe is installed in a strarght section of the exhaust pipe approxrmately 6 mches

- from the turbo flange or manifold flange for naturally aspirated engines.
5  The reading is taken with the engine operating at rated output.
6  When the exhaust temperature is high, check the following:

{1 Retarded timing.

{2) Air intake system restriction.
(3) Excessive exhaust system back pressure.
Aug 03
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7 When exhaust temperature is low, check the following:
(1) LoW compression.
(2) Inadequate fuel delivery from injection pump.
LCRANKCASE PRESSURE TEST
8  Crankcase pressure is Measured with a water manometer.
NOTE - |
2 in. of water (or less) is normal. Pressure should never measure moré than 2 in,

9  The manometer pickup tube is inserted into the ol level gauge tube, from which the Ievel gauge has
.been removed. Do not insert the tube into the oil. Do not attempt to seal engine ap nlngs

10 The reading is taken with the engine operatlng at rated output. N
| . : ' \
INLET MANIFOLD PRESSURE_ (BOOST PRESSURE) TEST Q( /

11 . Boost pressure is to be measured with a mercury manometer. A Qre ure gauge may be used when
a manometer is not available, 1 inch of mercury =49 PS| /_3\ ) /<>\

ipe. The moét desirable

12 The measuring device is to be installed in or stralgh e i
location is 6 inches from the inlet-manifold fiange

13 The reading is taken with the sngine opera ak l@put.

SPECIFICA_TiONS FOR THESE TESTS >©

14 The results of all three of these tes m@éengme modeis and between specnfrcattons of
ngine, reference American Isuzu Motors Inc.

the same model.: Tc find specificatio @eg
Engine & Components Operations @%&gw&% oo Engme Service Specifications Manual’ ).
-USED OIL SAMPLE DATA { Nk/ \>

ltem Q\D Uhit of Measurement Limit

Kinematlc Viscesi 98.9°C (CST)/210°F - -20 to 50% of new oil
Total Base Now~/ KOH mG/G ' 1 {min.)
Total Acid No. KOH mG/G : 3 (max.)
B-Heptane Insoluble Wi% 3 (max.}
Resin insolubie o Wit% : Reference [1 (max.)]
Ash Sulphate Wit% : : Reference [0.5 (max.)]
Diesel Fuel Content Wi% 5 {max.)

" Water Content Wit% .5 {max.)
Worn Metal particle: Fe PPM 150
Worn Metal particle: Cu " PPM . 5D
Worn Metal particle: PB PPM ‘ 50
Worn Metai particle; Cr PPM 20 (or 80..Cr-plated liner)
Worn Metal particle: Al PPM 20-40 |
Worn Metal particle: Si PPM ‘ 20

Based on testfn'g a hew oil sample of exact same kind as used oil,
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APPENDIX 2

ISUZU TECHNOLOGY: L-SERIES DIRECT INJECTION

O _
1 Re-engineering e_q@ for a& w engine model is typically an expensive proposition and
stepping up to EPA's ﬁe‘g egulatiofis-im’ 2004 for off-highway engines in the 25 to 100 hp range will
mean just that, b @ if.the ! of the replacement engine is identical with the present engine.
Current and prospest U's L-Series engines will be pleased to learn that the new direct-
injection (DI) v@s av ame physical footprint as the current IDI models.

2 . Th @iél engil re developed from thé technology of well-proven automotive engines. ltis
certa’_.% utomotive sector that represents the leading edge in gaseous emissions, but that is also
true o '

mer expectations with respect to noise, vibration and ease of use. Isuzu produces more than
BO0,0QO diesel engines per year and plans to produce 1.8 million by 2005.

ive users

3 The L-Series diesels will still be in the picture at that time and that was always the plan from the time
they were introduced by American lsuzu to the U.S. market back in 1993, replacing the well-known K-
Series. The three cylinder L-Series engines were joined by four cylinder versions in 1995. These
engines were conceived to be among the quletest, most compagt, lightwsight, water-cooled engines in
their class and the plan was that this basic platform would meet CARB, EPA and other applicable
emission standards well into the future, - : : '

4 If one looks at the global automotive picture, it is estimated that fully 90 percernit of the vehicuiar
diesel engines will be direct injected after 2000 and the percentage would be even higher were it not for
Third Worid production. The main motivations are the reduction of CO, and particulate matter emissions
and the improvement of fuel économy.

5 So this is the battieground and direct injection appears to be the weapon of choice. And from this
massive automotive capital base flows the technology base that will then be applied to other engine
applications. Virtually alt automotive diesel engines above 3.5 L displacement already use DI technoiogy
and many smaller automotive engines are also DI. :

. , Annex C
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6  Many of Isuzu's engines wére developed for automotive as well as industrial use. Included would be
the J-Series and the B-Series in the under 100 hp range. The L-Series, however, was developed strictly
for industrial use, yet it too makes use of the tools of automotive engine design.

7 With the new DI three cylinder modef 3LD2 displacing 1499 cc and the four cylinder 4LE2 displacing
2179 cc, the L-Series is the smallest series that Isuzu manufactures today. The 3LD2 has a bore and
stroke of 83.1 x 92 mm and a maximum output of 34.8 hp at 3000 rpm, with peak torque of 73.5 Ib.ft. at
1800 rpm. The 4LE2 has a bore and stroke of 85 x 96 mm and a maximum output of 54.4 hp at 3000 rpm,
with peak torque of 113.4 |b.ft. at 1800 rpm. All ratings are SAE J1995 grosas hp. Dry weight of the 3LD2
and 4L E2 is given at 290 and 396 Ib. respeciively.

8  Despite the very small differences in bore and stroke, the engines are virtually identical in other
respects. Isuzu insists new DI L-Series still offers OEMs a single engine family with high component
commonality in both three and four cylinder configurations.

8  The compact and lightweight L-Series feature one-piece, cast iron blocks a@ eads, and overhead
valve design with two valves per cylinder. The block is deep skirted for strength;—rigidity and durability.
Unit injection pump housings are cast into the blocks. The engine water jackefqs formed with a one-piece
casting core to eliminate irregular cooling passages.

10 The ductile iron crankshaft is underslung to the block with five mhaih be ings for the 4LEZ2 and four
.- main bearings for the 3LD2. The flame-hardened, chilled casting carishaft is mid-mounted in the block
. .and it is gear driven. The camshaft is a one-piece design. @ ) @\ .
11. Low noise and vibration were very active design t 5.~for };? é. A single camshaft
" actuates unit pump injectors as well as intake and exhaust Valvés. y\ ves are actuated through forged

i

steel push rods and aluminum die cast rocker arms. re halicahgnd the number of gears in the
gear train is only three and this permits a smaller er & wer profile and reduced forward
. O)\ ‘

noise emissions. @

12 Finite element analysis (FEA), mo 1alysis % Bfi'c intensity fechniques were used to

evaiuate every engine component and defetriline the fibution to the overall noise level. FEM was

used to develop spherical cylinder st{k’S i optimize bulkhead ribs, Integral camshaft
ies had

journal bearings featured on the L-8@ to lower rigidity of the engine block but this was
overcome by numerous FEMJ itgfaf T% : L

AN :
13 Other L-Series noise réd TS#/fe i3 {X’n@ude the use of auto thermatic type pistons, an oil pan
constructed of vibration ed/ ste I\%Q >on the 3LD2, crankshaft balancers and an optimized fuel
injection system. Th rég\ jdiffer%%m oise |level comparing the DI and ID! at no load and only a 2
dB(A) difference at fullload. Fuel injettion lines from the unit pumps to the injectors are short and all the
same length. Additi ?, the fan or blower speed can also be lowered for an extra measure of noise
reduction. Isuzu feels it'has accomplished something with respect to sound quality as well as sound level.

14 Both the 3LD2 and the 4LE2 direct injected diesels are naturally aspirated and feature Isuzu's new
‘Cobra’ combustion chamber, which uses an interesting high swirl conservation strategy. The aim is
twofold. First, reduce the peak temperature in the premixed combustion stage to lower combustion noise
and NOx emissions. A two-spring injector is vital to achieving this part of the rate shaping. Second,
promote vigorous, fast mixing in the diffusion combustion stage - after top dead center - to lower smoke
and particulate matter emission and to improve fuel consumption. : '

15 The unit injection pump is driven by the camshait lobes that have a concave-shaped cam profile and
this determines rate shaping throughout the combustion cycle. A lower initial injection rate in the premix
stage and a higher rate in the diffusion stage provides a more complete and efficient burn.

16 So most of the fuel is actually injected during the combustion diffusion stage via a high-pressure
nozzle with small holes to minimize fuel particle size and new combustion chamber design optimized
through the use of computational fluid dynamics (CFD) analysis. The entire combustion cycle is reduced
in length, but it is characterized by relatively higher swirl in the later stages.

Annex C 7
Page 48 Aug 03




TECHNICIAN GUIDE

17 Tier 2 compliance is the real driving force here, but fue consumption should be lower 10 to 15
percent. The overall efficiency of the DI L-Series engines is demonstrated by a heat rejection rate that is
20 to 25 percent lower than the comparable IDI engines. Users may be less interested in fuel
consumption lately, but the overall improvement in efficiency cannot be overiooked.

18 The engine lube oil filler and level gauge, oil filter cartridge, unit injection pumps, and injection
nozzles are all located on the right side of the engines. The L-Series reputation for leak-free operation
should be continued, always a strong’ point for Isuzu. The fuel system Is also self-bleeding and self-
priming, meaning that should the operator run out of fuel, he can just add fuel and restart the engine.

19 Summing up features of the new DI L-Series, high engine performance and efficiency, comgpliant
with Tier 2 regulations; low noise and pleasant sound quality, low fuel consumption, low heat rejection,
compact envelope size, one side service access, high reliability. And don't forget, the same footprint as
the ID| versions.

‘ ' ‘ Annex C
Aug 03 _ : Page 49/50







Army Equipment
Support Publication

ANNEX D

NEWAGE ALTERNATOR MANUAL

Aug 03

OM-SZNS200HAE3X001

Divider .







ANNEX D

NEWAGE ALTERNATOR MANUAL

NEWAGE ALTERNATOR MANUAL

CONTENTS
Para

Safety precautions
Foreword
Electromagnetic compatibility
1 INTRODUCTION
5  Designation
6  Packaged loose adaptor hardware
7 Adaptor types
B8 Serial number location
0

PRINCIPLE OF OPERATION

Self-excited AVR controlled generators @ b
13 Main stator powered AVR :
19 Auxiliary winding powered AVR
24 Transformer controlled generators

© 27  APPLICATION OF THE GENERATO
INSTALLATION —~ PART 1
56  Lifting (WARN[NG)
"Assembly to engine

}NING

59 Engine to generator cou
62 . ‘Single bearing generat _/ARNINEe TiONS
67 Singie bearing 4-p -pol tators (CAUTIONS)
68 Generator to en ‘% &%ﬂons (CAUTIONS)
70 Taper shaft ar nts Tl
73 Earthing ( WA f -
Pre- runnmg ,e
© 74 Insul k {CAL
77 Dlre%r}a Totatignari phase rotation
78 dfr %ﬁ
© 80 itial s ‘
83 S)(»ﬁl(iOeAk
e erator set testing (WARNING)
85 est metering/cabling (CAUTIONS)
87  Initial start-up (WARNING) (CAUTIONS)
Load testing (WARNING)
92 - AVR controlled generators - AVR adjustments
89 Accessories
INSTALLATION ~ PART 2
101 General

103-  Glanding (CAUTION)
108  Earthing (CAUTION)
109  Protection (WARNING)
111 - Commissioning
114  ACCESSORIES
116 Remote voitage adjust (all AVR types)
118  Parallef operation (CAUTION)
122 Droop (CAUTION)
130~ Astatic control (CAUTION)
"~ SERVICE AND MAINTENANCE
134 Winding condition (WARNING)

141 Winding condition assessment (CAUTION) .
149 Methods of drying cut generators
Aug 03

Rating plate and CE mark - s
.G g

{continued)
Annex D
Page 1




NEWAGE ALTERNATOR MANUAL

CONTENTS (continued)
Para

165  Typical drying out curve (CAUTION)
175  Bearings (CAUTIONS)
180 Airfilters (WARNING)
181 Cleaning procedure
185 Recharging (charging)
187 - Fault finding (CAUTION)
All AVR types - fault finding
188 Residual voltage check (CAUTIONS)
182  Separate excitation test procedure

194 Generator windings and rotating diodes (CAUTION) .

- 198 Balanced main terminal voltages _ ' : :
200 Rectifier diodes ' '
201 Replacement of faulty diodes : :
202 Surge suppressor . @
203 Main excitation windings ' o >
205 Unbalanced main terminal voltages ' ' Q

Excitation control test (CAUTION) - (@
Removal and replacement of component assemblies {CAUTI

. 213 - Removal of bearings

218 Main rotorassembly(CAUﬂON) _ - @ @
221 . <§>§:

Re-assembly of generator-engine g

229-  Returning to service (CAUTION)
‘ SPARES AND AFTER SALES SERVICE - W

232  Recommended spares . ' V %
234 AVR controlled generators @ /-\%
237 Assembly tools YN </ %‘:7
238  After sales service - <):;7' :

Table | e - |
Air flow ... J/\(\ i\@ .......... R,

Side load ...

B T T

U h W -

- 1. S ;
AVR contro{.{e %erator
r{ypi

Parts list fo ical single bearing generator e rereeae

il
a

DESIGNALION ..ot sttt ettt et et et en e et ee e
Main stator POWETEd AVR ... ettt et oot
Auxiliary winding POWEIEE AVR ...c.oviiietieeee et
Transformer controfled generators
Warning/hazard label locations
Warning/hazard labels

LIfting Warning 18D8) .......civuee it e e oo eeeeeeeeeoeee e
Generator to engine assembly
10 . Taper shaft arrangements
11 Type 8X460 AVR

O~ wWN =

13 Droop in a simple two-generator system
14 Drying timefresistance plot
15 Residual voltage check

...........................................................................

Annex D
Page 2

Fault inding ... 0 e e SN e ettt e e e e, :
Main excitation ‘witdi . : S




NEWAGE ALTERNATOR MANUAL

STAMFORD

IWAGE INTERNATIONAL

Installation, Service and
Maintenance Manual

For the BC Range of Generﬁ)rs

(BCI182J)
SAFETY PRECAUTIONS

Before operating the generating set, read the generating Onon manual and this generator manual
and become familiar with it and the equipment. (S

SAFE AND EFFICIENT OPERATION CAN EVED IF THE EQUIPMENT 1S
CORRECTLY OPERATED AND MAINTAINED

Many accndents oceur because of failure to fo@ 5& Bs and precautlons

ELECTRICAL SHOCK CAN CAUSE éL NJURY OR DEATH.

. Ensure instailatlon' meets all(}abi @ hid Iocal electncal codes. Have all installations
‘ i3

performed by a quaiified | 89

. Do not operate th @% rotecdtive covers, access covers or terminal bex covers removed.
¢« Disable eng| )wt g-ircujt be\o> ‘carrying out mamtenance

+ . Disable ¢ g} U|t lace warning notices on any circuit breakers normally used for
connecli tot [ mal

nx r generators, to avoid accidental closure.
Observ%& RTAN

AUTION, WARNING and DANGER notlces defined as:
IMPO

lmpqrtant refers to hazard or unsafe method or practice which can result in product damage
or related equipment damage.

CAUTIONI

Caution refers to hazard or unsafe method or practice which can result in product damage or
personal injury.

WARNING!

. WARNING REFERS TO A HAZARD OR UNSAFE METHOD OR PRACTICE WHICH CAN
RESULT IN SEVERE PERSONAL INJURY OR POSSIBLE DEATH.

"DANGER!
Danger refers to immediate hazards which will result in severe personal injury or death.
Due to our pohcy of continuous improvement, details in this manual which were correct at time of printing

may now be due for amendment. Information included must therefore not be regarded as binding.

. Annex D
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FOREWORD

The function of this book. is to provide the user of the Stamford generator with an understanding of the
principles of operation, the criteria for which the generator has been designed, and the installation and
maintenance procedures. Specific areas where the lack of care or use of incorrect procedures could lead
to equipment damage and/or personal injury are highlighted, with WARNING and/or CAUTION notes, and

it is IMPORTANT that the contents of this book are read and understood before proceeding to fit or use
the generator,

" The Ser\nce Sales and technical staff of Newage international are always ready to assist and reference
ta the company for advice is welcomed.

WARNING

PERSONNEL!NJURY INCORRECT INSTALLATION, SERVICE OR REPLA
+ CAN RESULT IN SEVERE PERSONAL INJURY OR DEATH, AND/OR
SERVICE PERSONNEL MUST BE QUALIFIED TO PERFORM ELECT
SERVICE.

EMENT OF PARTS
UIPMENT DAMAGE.
ND MECHANICAL

EC DECLARATION OF INCORPORATION | @

All Stamford generators are supplied with a deciarahon of incorporat n)?or the relevant EC legislation,

typically in the form of a label as below.

EC DECLARATIO@WCO ATION
i
IN ACCORDAHCE WITH TH MAC ETY} REGULATIONS 1892
AND THE SUPPLY 0 AFETY NT) REGULATIONS 1884
MPLEMENTING THE EBM ER IRECTIVE & {EEGC AS AMENDED BY 81/368/EEL.
!'I‘ FOR %ERM‘OH WAS -

N FACT ~GR-ON BEHALF OF
EWAGE nom.um
ROA : INCOLNSHIRE ENGLAND.
m 6».1

STNOTBE PUT INTQ SERVICE UNTIL THE

INTO W TOBE INGORPORATED HAS BEEN DECLARED IN
WIT ¥ ISIONS OF YHE SUPPLY OF MACHINERY {SAFETY)
}ONS 1695/MACHINERY DIRECTIVE. )

FDRM‘D OR-BEHALF OF REWAGE INTERNATIONAL LINTED

LAWRENLCE HAYDOGCK
POSITIDN TECHMICAL DIRECTOR
FIGNATURE:

THIE COMPONERT MAGHINERY CARRIES THE CE MARK FOR COMPLIANCE WITH THE $TATUTORY
REQUIREMERTS FOR THE IMPLEMENTATION OF THE FOLLOWING DIRECTIVES
Thn EMC Diractive B9/336/EEG
This Compenant Machinary shall not be usad in the Rasidentsl Commurcinl and
WARNING! Lignt Industrial arivironmen! unlass it klgo canforms to the relevani standard
{EN 80081 - 1)REFER TC FACTORY FOR DETAILS

§i} The Low Voltage Dlactive T3/23/EEC as amended by 93MA/EEC

T

When this manual is supplied to support a specmc generator at point of sale the generator identity is
clearly disptayed on the front cover of this book

Annex D ‘
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ELECTROMAGNETIC COMPATIBILITY
Additional information
European Union Council Directive 89/336/EEC

For installations within the European Union, electrical products must meet: the requirements of the above
directive, and Newage ac generators are supplied on the basis that;

«  They are to be used for power-generation or related function.:
¢  They are to be applied in one of the following environments:; -
Portable (open construction - temporary site supply)

Portable {enclosed - temporary site suppiy)

Containerised (temporary or parmanent site suppl

é‘

_ Ship-borne below decks (mérine auxiliary p

Commercial vehicle (road transport/refrigera
Rail transport (auxiliary power) @

Industnal vehicle (sarthmoving, cr et

Fixed installation (indu r oryk@ lant)

Fixed ansta!tatlo @r gl and light industrial home/office/health)
Energy manag@ bi heat and power and/or peak lopplng)

Alternat| -

. The stan rat 3|gned to meet the ‘industrial’ emissions and immunity standards.
Where t g9 erator ed to meet the reS|dent|a| commercial and light industrial emissions
and y-stan erence should be made to Newage document reference N4/X/011, as
ad n wprr% be required. _ _

. %ﬁstallatlon earthing scheme involves connection of the generator frame to the site protective
earth conductor usmg a mlnlmum practical lead Iength

e Maintenance and servicing with anything other than factory suppl|ed or authorized parts W|||
invalidate any Newage liability for EMC compliance.

= Adequately trained personne| fully aware of the requirements of the relevant EC directives carry out
mstallatlon malntenance and servicing.

' Annex D
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INTRODUCTION |
1 The BC16/18 range of generators is of brushless rotating field design, available up to 660V/50Hz
- (1500 rpm, 4 pole and 3000 rpm, 2 pole) or 60Hz (1800 rpm, 4 pole and 3600 rpm, 2 pole), and built to
meet B.S. 5000 Part 3 and international standards.
2 The BC16/18 range are self—exmted with excitation power derived from the main output wmdmgs
using e|ther the SX460/SA465 AVR or transformer controlled excitation system.

3 The BC184 may be supplied fitted with an auxmary wmdmg in the main stator, using the SA465
AVR, ' . '

4 Detailed specification sheets are available on request.

DESIGNATION

5  To provide standardlsatnon of systems with m:mmal change {ﬁus&ners

| BC‘/;.&I//154A1
‘ B c{(Chil1]6|2i1D}1
‘ B C| A L8| 2|D|1
i AN 8|4|F|2

NP 3 fL_FJ
il

\‘F

&gf@mﬂ WF?TR ENGINE
3 HA ENGINE
A >~
\\ j |NDUS1‘% OR MARINE = (W)
% g I%\EEHT IN CM ON BCAUC

NUMBER OF POLES 2 or 4

CORE LENGTH

NUMBER OF BEARINGS 1 OR 2

Fig 1 Designation
PACKAGED LOOSE ADAPTOR HARDWARE

&  Several adaplors are only partlally fitted to generators to simplify removal prior to engine-generator
assembly. Thes remaining hardware is contairted within a plastic bag Iocated in the terminal box.

Adaptor types
7 SAE2
- SAE3
SAES5 Spacer Rlngs
SAES6 :

Coupling Plate Dowel Pins

‘ : Annex D’
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SERIAL NUMBER LOCATION

8  Each generator has its unique serial number stamped into the upper section of the non-drive end

frame.

9 Inside the terminal box two adhesive rectangular labels have been fixed, each carrying the

generator's unique identity number. One to the inside of the termmal box sheet metal work, and the

-second label fixed to the main frame of the generator.
RATING PLATE AND CE MARK

10 The generator has been supplied with a self-adhesive ratmg plate label to enable fitting after final
assembly and painting. Itis intended that this label will be stuck to the outside of the terminal box on the
left-hand side when viewed from the drive-end. To assist with squarely posmonmg the label, location
protrusions have been made in the sheet metalwork.

11 A CE Mark label is atso*supphed_ laose for fitment after final assembly and-gainting. This should be
attached to an external surface of the Generator at a suitable location where i @{gnot be obscured by the
customer's wiring or other fittings. Before fitting the CE Mark label the. g@\ uilder must address the

requirements of the relevant EC legislataon to ensure the comphan/e és:\ genset as a whole, CE
compliance will also need to be addressed when installed on site, \

12 The surface on the area where a labei is to be stuck must flat, clea ny paint finish must be
fully dry before attempting to attach label. Recommended, fnathod fo label is peel and fold
. back sufficient of the backing paper to expose some 20m a &-along the edge which is to
‘be located against the sheet metal protrusions. Once this f|r th I has been carefully located
and stuek into position the backing paper can be p og Iy re as the label is pressed down
into position. The adhesive will achieve a perman : :
)
P P@

SELF-EXCITED AVR CONTROLLEDQ% i&
Main stator powered AVR \\ @
_ \Q

RE“”&‘

@\\;

- _ ‘ DUTRUT
EXCITER MAIN
Ij STATOR  ROTATING L STATOR
DIODES
!
SHAFT
—— — — — — o— I I e e e ™™ T ——
‘ l - | MAIN
: ] EXCITER ) ROTOR
ROTOR

Fig 2 Main stator powered AVR

13 The main stator provides power for excitation of the exciter f|eid via the SX460 (SA465) AVR which
is the controlling device governing the level of excitation provided to the exciter field. The AVR responds
to a voltage sensing signal derived from the main stator wmdlng By controlling the low power of the

exciter field, control of the high power requirement of the main f:eld is achieved through the rectified
output of the exciter armature.

Annex D
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14 The AVR senses average voltage on two phases ensuring close regulation. In addition it detects
engine speed and provides voltage fall off with speed, below a pre-selected speed (Hz) setting,
preventing over-excitation at fow engine speeds and softening the effect of load switching to relieve the
burden on the engine. .

15 The detailed function of the AVR circuits and their adjustment are covered in the load testing
section.

16  In addition the SA465 AVR incorporates circuits which, when used in'conjunction with accessories,
can provide for parallel operation either with 'droop’ or ‘astatic’ control and VAR/PF control.

17 Function and adjustment of the accessories which can be fitted inside the generator terminal box are
covered in the accessories section of this book, : :

18  Separate instructions are provided with other accessories available for control panel mounting.

Auxiliai’y winding powered AVR

: @
AUTOMATIC : _
VOLTAGE _ @ .
REGULATOR @ - _

< Gl
R s
EXCIT V S MAIN
O

STATOR

. g ' SHAFT
MAIN'
4 T{:& ROTOR

e

i/ff N

19 Th %%\iﬁwindis

the cd%%jg device governing the level of excitation provided to the exciter field. The AVR responds to
a voltage $énsing signal derived from the main stator winding. By controlling the low power of the exciter
field, control of the high power requirement of the main field is achisved through the rectified output of the
exciter armature. The AVR senses average voltage on two phases ensuring close regulation. In
addition, it detects engine speed and provides voltage fall off with speed, below a pre-selected
speed (Hz) setting, preventing over-excitation at low engine speeds and softening the effect of load
switching to relieve the burden on the engine. :

@ig 3 Auxiliary winding powered AVR

rovides power for excitation of the exciter field via the SA465 AVR which is

20 Urider fault conditions on the main stator output the auxiliary winding continues to generate voltage .

from the harmonic content of the magnetic field in the main stator core providing the necessary power via
the SA465 AVR, to maintain short circuit fault currents.

21 The detailed function of the AVR circuits and their adjustment are covered in the load testing
section,. '

22 Function and adjustment of the accessories which can be fitted inside the generator terminal box are
covered in the accessories section of this book.

23 Separate instructions are provided with other accessories available for control panel mounting.

' : Annex D
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Transformer controlled generators

TRANSFORMER' ' |

CONTROL S
o ouUTRUT |
EXCITER MAIN
5"‘% RoTATING | : _ smror
DIODES .
SHAFT
MAIN
EXCITCR .
KOTOR ROTCR
T e
Fig 4 Transformer controlled generators %\

Q rmer rectifier unit. The
orbutput to form the basis
inherently compensates for
aifitenance in addition to a good

24 The main stator provides power for excitation of the exciter field via a.tr
. transformer combines voltage and current elements derived from the maif’s
of an open-loop control system, which is self regulating in nature. Th
toad current magnitude and power factor and . provides short clrcuit
motor starting performance. ' '

25 - Three-phase generators normally have a three-phase er @impmved performance
with unbalanced loads but a single-phase transformer optio _ ilag% _
26 No accessories can be provided with this contr@ - &\})
. . X : ) - ] \\
APPLICA @H /
_ one
27 " The generator is supplied as a co@ artfor i
ing |
arual t

practicable to fit all the necessary warq zarg-labols during generator manufacture. The additional
. Qg ith a drawing identifying their locations.

~

labels required are packaged with.this®

Fig 5 Waming/hazard label locations
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LABEL A’

REFER TO SERVICE MANUAL
BEFORE REMCVING COVERS

ABNEHMEN DER ABDECKUNGEN NUR
GEMAESS HAHDBLICH ANWELSUNG

LEGGERE IL MANUALE D] ASHISTERZA
PREMA D] RIMUCVERE | COPERGFH

CONSULTAR MANLAL ANTES
DE RETIRAR TAPAS

VOIR MANUEL DE‘ SERVICE AVANT
. ENLEVER LES COUVERCLES

A 50 byl i g,

Sy

28 |t is the responsibility Qg@erati@t %anufactu,rer to ensure that the correct labels are fitted,

@}\fv@%\z\ard Iab-els

and are clearly visible.
29 The generators.h %n dasi \%n use in a maximum ambient temperature of 40°C and altitude
less than 1000 me{{sﬁ iit accordance with BS 5000.

j .
30 Ambient Q?;?:ess o
refer to the_ \%er or<&
operateqi arhbient™in

)
sea | I&§ to the factor
e '

d altitudes above 1000 metres can be tolerated with reduced ratings -
ate for rating and ambient. In the event that the generator is required to

31 The generators are of dir-ventilated screen protected drip-proof design and are not suitabie for
mounting outdoors unless adequately protected by the use of canopies. Anti-condensation heaters are

recommended during storage and for standby duty to ensure winding insulation is maintained in good
condition, ' ‘

32  When installed in a closed canopy it must be ensured that the ambient temperature of the cooling air
to the generator does not exceed that for which the generator has been rated.

33 The canopy should be designed such that the engine air intake to the canopy is separated from the

* generator. intake, particularly where the radiator cooling fan is required to draw air into the canopy. In
addition the generator air intake to the canopy should be designed such that the ingress of moaisture is
prohibited, preferably by use of a 2 stage filter. '

34 The generator air intake is through the non-drive end cover and the generating set and canopy
design must be such that the intake is not restricted. It is recommended that a minimum clearance of
50mm is allowed between the generator air intake and any vertical flat surface. .

35 The air intake/outlet must be suitable for the air flow given in the following table with additional -
pressure drops less than or equal to those given below:

‘ ' Annex D
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TABLE 1 AIR FLOW

Air flow Additional
~ Frame ‘ ' (intake/outlet)
50 Hz 60Hz . | plessure drop
"~ 0.071 m3¥sec 0.09 m3sec - :
BC1 64 150 °¢cfm 190 cfm
BC184 0.095 m¥sec . 0.119 m¥sec
EFG 200 cfm . 250 cfm ‘
BC184 | 0.15m¥sec 0.19 m*sec . 3mm water
H.J 318 ofm 403 cfm gauge (0.1")
0.19 m¥/sec 0.23 m*/sec :
BC162 403 ¢fm 487 cfm
0.254 m*/sec | 0.304 m®/sec ‘
BC182 538 ¢fm_ 644 cfm A\

36 If specified at the time of ordering, the generator itself may be fitted f@ggters.

37 The BCL construction has no fan fitted to the generator. The erigin W{heel fan draws air through .
the- generator and add|t|onal restrictions on air flow such as fllters o] tor or canoples are not
permissible.

CAUTION . : ‘ ' &a@
flo
di

EQUIPMENT DAMAGE. Reduction in coglin dequate protection to the
generator can result in damage and/or fagurwn

s n carried ouf during manufacture in
sure @ limits of the generator are in accordance
39 The main vibration frequenmesﬁ;ed ce ponent generator are as follows
4poie1500rpm 25 50 . o
" 4 pole 1800 r.p.m. SQ

2 pole 3000 r& o Hz
2 pole 3600 r.p.m. 60 Hz

38 Dynamic balancmg of the generator r
accordance with BS 6861 Part 1 Grade 2
with BS 4999 Part 142. ‘

F,

40 Hawever, vibrations induced by the engine are complex and contain frequenmes of 1, 3, 5 or more
times the fundamental frequency of vibration. These induced vibrations can result in generator vibration
levels higher than those derived from the generator itself. |t is the responsibility: of the generating set

designer to ensure that the alignment and stiffness of the bedplate and mountings are such that the . \

vibration limits of BS 5000 Part 3 are not exceeded,

41 'In standby applications where the running time is Ilmlted and reduced life expectancy is accepted,
-higher levels than specified in BS 5000 can be tolerated, up to a maximum of 18mm/sec.

42 Two bearing generators require a substantial bedplate with engine/generator mounting pads to
- ensure a good base for accurate alignment. Close coupling of engine to generator can increase the
- overall rigidity of the set. For the purposes of establishing set design the bending moment at the engine
‘flywheel housing to genérator adaptor interface should not exceed 125 ft.lb (17 kgm). A flexible coupling,
designed to suit the specific engine/generator combination, is recommended to minimise torsional effects.

Annex D ‘
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43. Belt dnven appiications of two bearing generators require the pulley diameter and design to be such
that the side load or force applied to the shaft i is central to the extension and does not exceed the values
glven in the table below: :

TABLE 2 SIDE LOAD

Frame Side Load - Shaft

2/4 Pole kgf . N extensien mm
BC16 | 92 900 82

- BC18 173 - 1700 82

44 In instances where shaft extensions greater than specified in the table have been supplied,
reference must be made to the factory for appropriate loadings.

45  Alignment of single bearing generators is_ critical and wbratl occur due to the fEexmg of the
flanges between the engine and generator. As far as the gene ncerned the maximum bending

~moment at this point must not exceed 125 ft.lb (17 kgm).

ensuie a good base for accurate alignment,

47 It is expected that the generator will b orate
environment, wheré the maximum shock Ioa
/ e

48 Single bearing generators require a substantlal b@ ith engine/generator mountlng pads to

Na generating set operating in an
enerator will not exceed 3g in any

plane. If shock loads in excess of 3g a

incorporated into the generating set to ensiire t ab b@' cess.

48 The maximum'bending mome m@hgin @ ust be checked with the engine ﬁwanufacturer.
CAUTION \‘7‘ | '

engine flywheel ead screws.

EQUIPMENT DAMA@QM\Q@ drive end brackets are designed to’ be bolted to the
h _
ccu :

49 Torsional wb gine-driven shafl systems and may be of a magnitude to cause

damage at cer} I sp e i3 therefore necessary to consider the torsional vibration effect on
the generato nd co : '

50 i re onsrb i e generator set manufacturer to ensure compatibility, and for this purpose
drawi Qe ing the shaft dimensions and rotor inertias are available for customers to.forward to the
enginesupplier. In the case of single bearing generators coupling details are included.

CAUTION

EQUIPMENT DAMAGE. Torsional mcompatlblllty and/or excessive vibration levels can cause
damage or failure of generator and/or-engine components

51 The terminal hox is constructed with removable panels for sasy adaptation to suit specific glanding

" requirements. Within the terminal box there are insulated terminals for line and neutral connections and

provision for earthing. A hole is provided on the generator foot which may be tapped to give an additional
earthing point.

52  The neutral is NOT connected to the frame.

) . o Annex D
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53 The main stator winding has 12 leads hrought out to the terminals in the terminal box.

'WARNING

PERSONNEL INJURY. NO EARTH CONNECTIONS ARE MADE ON THE .GENERATOR AND
REFERENCE TO SITE REGULATIONS FOR EARTHING MUST BE MADE. INCORRECT
EARTHING OR PROTECTION ARRANGEMENTS CAN RESULT IN PERSONAL INJURY OR
DEATH.

WARNING

PERSONNEL INJURY. INCORRECT INSTALLATION AND/OR PROTECTIVE SYSTEMS CAN

RESULT IN PERSONAL INJURY AND/OR EQUIPMENT DAMAGE. INSTALLERS MUST BE
QUALIFIED TO PERFORM ELECTRICAL INSTALLATION WORK. :

- 54 Fault current curves (décrement curves), together with generator reactanc ta are available on

discrimination within the load network.

request to assist the system designer to select circuit breakers, calculate@k‘ cwrents and ensure

©F

INSTALLATION — PART 1 @
LIFTING L |

PERSONNEL INJURY. INCORRECT L[FTING AD E LIFTING CAPACITY CAN
RESULT IN SEVERE PERSONAL INJU >DAMAGE MINIMUM LIFTING
CAPACITY REQUIRED IS 250kg. GENE{ IF'% UGS SHOULD NOT BE USED FOR
_LIFTING THE COMPLETE GENERAT

55" Lifting lugs are provided at each GQ% genera&)r use with a shackle and pin type lifting aid or
acl

lifing hooks. Chains of suitable len liftin with spreader bar to avoid damage to the.
terminal box, must be used. §

568 The correct lifting arra } sho (\p abel attached to the generator. A typical example is -
shown below. B :

@

IMPORTANT ™
REFER TO SERVIGE MANLAL &

BEFORE REMOVING COVERS.

IT 1S THE GENERATOR SET ‘

MANUFACTURER'S .

RESPONSIBILITY TO FIT

THE SELF ADHESIVE WARNING : ,

'LABELS SUPPLIED WITH THE
GENERATOR. THE LABEL SHEET
CAN BE FOUND WITH THE
INSTRUCTION BOOK, /

Fig 7 Typical lifting warning label

Annex D : : '
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BCi8
BCL16
BC18
BCL18
‘ "
185 kgs MAX

FRAME
SIZE
P WP

" Fig 8 Liftlng warning label A

57 BCL generators ‘have no fan to support the drive end an/\ﬁ e supplied fitted with a transit strap
clamping the coupling hub to the drlve end adaptor ring.

58 Once the transit strap is removed the rotor is free g’)n the frame, and care is needed during
couphng and alignment to ensure the frame is kept in th ntal plane.

ASSEMBLY TO ENGINE _ - 2@ %@ :

Engine to generator coupling assembly,

59 During the assembly of the Gene WI|| be necessary to firstly carefully align, then

rotate, the combined -Generator ro ft assembly, as part of the construction process,
to allow location, insertion and oft e@r%up ng bolis. This requirement to rotate the combined
assemblies exists for both si Izrr th umts Dunng the assembly of smgle bearing units it is
necessary to align the ge couphn les with the engine flywheel holes: it is suggested that two
diametrically opposite | dowel filted io the engine flywheel, cover which the generator
coupling can slide int %%ca

fts b

and replaced by © fmal bolt tightening sequence.

t:o% engme flywhee! spigot recess. The dowels must be removed

fie coupling bolts it will be necessary to rotate the Engme crankshaft -
should be taken to ensure that rotation is carried out in an approved
manner % res s&f ing practice when reachlng inside the machine to insert or tighten coupling
bolts t no -compoenent of the assembly is damaged by non-approved methods of assembly
rotatl& ,

60  While fitti 3 -tight
Generator r

61 Engine Manufacturers have avallable a proprietary tool designed to enable manual rotation of the

crankshaft assembly. This tool must always be used; having been engineered as an approved method of
assembly rotation, by engaging the manually driven pinion with the engine flywheel starter ring-gear.

UNDER NO CIRCUMSTANCES SHOULD A LEVER BE USED AGAINST THE FAN BLADES OR
BAFFLE TO ROTATE THE GENERATOR ROTOR/ENGINE CRANKSHAFT ASSEMBLY,

WARNING

PERSONNEL INJURY. BEFORE WORKING INSIDE THE GENERATOR, DURING THE
ALIGNING AND FITTING OF COUPLING BOLTS, CARE SHOULD BE TAKEN TO LOCK THE
ASSEMBLY TO ENSURE THERE IS NO POSSIBILITY OF ASSEMBLY ROTATIONAL
MOVEMENT. [NCORRECT GUARDING AND/OR GENERATOR ALIGNMENT CAN RESULT IN
PERSONAL INJURY AND/OR EQUIPMENT DAMAGE.

Single bearing generators

62 AIignInent of single bearing generators is critical. If necessary shim the generator feet to ensure
alignment of the machined surfaces.

- Annex D
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63 For transit and storage purposes the generator frame spigot and rotor couphng plates have been
coated with a rust preventative. This MUST BE removed before assembly to engine.

64 A practical method for removal of this coatmg is to clean the matmg surface areas with a de-
greasing agent based on a petroleum solvent.

WARNING

PERSONNEL INJURY. CARE SHOULD BE TAKEN NOT TO ALLOW ANY CLEANING AGENT
- TO COME INTO PROLONGED CONTACT WITH SKIN.

85 For coupling to the various engine flywheel housings, the generators can he supphed with an end

bracket—adaptor arrangement as outlined below.
SAE5 C§l>

e O@

SAEZ2
;th cap head screws.

SAES Plus SAES Adaptor Ring
a be fitted with a reduced

tput. \ an>securing screws should be

End bracket/adaptor

CAUTION

_EQUIPMENT DAMAGE. Drive end adaptors are
BC18 generators fitted with an SAE 5 drive end a E
diameter fan and must be operated at re%

tightened to 0.59kgm (6Nm 4.4ib, ft.}

66 The sequence of assembly to the engm 's g}ene' f@ e;#s follows:

(1) On the -engine check the from ouplmg maling face on the ﬂywheeE to the

flywheel housing mating face. h| oud m 0.5mm of nominal dimension. This is
necessary to ensure that a thr s\ t a e ac generator bearing or englne bearing.

(2) Check that th r|n mg dISC to the coupling hub are tight and locked into
position. Torque tlght Bk ri 1 55 b ft).

(3) Remow@from rive end of the generator to gain access to coupling disc and

adaptor bolts
(4) Chec&wat coupling disc is concentric w1th adaptor spigot. This can be adjusted by
suspending the rotor by means of a rope sling through the adaptor opening.

(5) Offer the ac generator to engine and engage both coupling disc and housing spigots at the

same time, finally puliing home by using the housing and coupling bolts. Use heavy gauge washers
between bolt head and discs on disc to flywheel bolts.

(6) Tighten couplmg disc to. flywheel Refer fo engine manual for torque setting of disc io
- flywheel bolts, :

CAUTION

EQUIPMENT DAMAGE. When fitting drive disc ensure that flywheel fixing bolt holes fall
between fan blades to allow access for flywheel bolts. Use engine pulley to turn rotor.

Single bearing 4-pole and 2-pole generators

67 Generators offered in the BCA range can be specified to suit different engine build configurations of
- specific flywheef and flywheel housmg combinations,

Annex D .
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_ CAUTION

.

EQUIPMENT DAMAGE. It is most important that the appropriate generator build is ordered
with prior knowledge of the intended engine flywheel/housing arrangement.

CAUTION

EQUIPMENT DAMAGE. During assembly, loss of residual voltage may occur. Refer to Para
188 for field flashing.

Generator to engine assembly instructions

88 Generator to engine assembly instru_ctions:_

(1) . Remove louvered cover ‘A’ from non-drive end bracket ‘B..
(2) Assemble |ocating bar ‘'E' (Newage No AF1609) by O%‘wx\g into shaft.
(3) Remove transit bar 'K'. ' @jz ' :

- AN

(4) Remove side screens 'G. - (@

(5) If the adaptor rlng is an individual it 6@ nd:ca
remove from ‘generator-and fit to englne
() Thread two locating pins ‘'H i O%Qp fi les,

{7) Fit two Iocating pins ‘J_i t the engine flywheel housingladaptor iocation
holes, @) - : _ S
_ N DL

(8) ~ Pick up genera rthe castli g@gs on both ends with 1/2 ton shackles (TO BS3032) or
flifting hooks (Newag L 30) usin itable lifting equipment.

\

]

) bolted to the generator DE bracket,

@

(9 Rotate g r roto %E -that two top ho!es of coupling disc are in close axial ahgnment
(10 sh th> enerd %Qforward only half (50mm} the available movement provided by
Iocatlng g necessary to tap bar E’ with a hide mallet to ease the bearing out of
housin

QUIPMENT DAMAGE. Do not push the rotor forward too far. There is a risk that the
rotor will rest on the stator winding outhang resulting in winding damage especially if
any rotational movement occurs during alignment with pins ‘H’.

(11} Support the welght of the rotor at the coupling end whilst sliding the rotor forward to locate
coupling disc holes over support pins *H’. Locating bar 'E’ will allow the rotor to move forward a
further 50mm, the total movement bar ‘E’ allows being 100mm. With coupling discs positioned
against flywheel location fit securing screws and washers. Remove pins ‘H’ and fit two flnal securing
screws and washers.

{12) Push generator onto englne guiding adaptor aver locating pins ‘J’ and onto engine flywheel
housing location, or ring ‘F’, secure with screws and washers. Remove pins and- replace with two
screws and washers.’

(13) Remove locating bar ‘E’. Replace M10 screw ‘C’ for batring purposes.

(14) Remove lifting tackle and t;eplace side screens ‘G’ and louvred cover ‘A'.

Annex D’
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- |
69 Follow Para 68 steps 1 to 5 from tl'@/ﬁ% n;& procedure,

(1) Fit- the two location V{“@pinw appropriate diametrically opposite holes in engine
fiywheel, leaving sufficient @%Lﬁiam@ ed to aliow for positive location of the disc-spacer-

ring and coupling discs, g; : . o
(2) Fit the discﬁ@%ﬁn@ o dowel pins and position firmly against the flywheel face.

{3) FoIlo@ steps 6 to 84rom the 4-pale instruction procedure.

4) Rotate generator rotar such that the two coupling disc dowel holes align with flywheel dowel
pins, and two top holes of coupling discs are in close axial alignment with the two flywheel location
“pins 'H’. :
"{6) . Foltow Para 68 step 10 from the 4-p-ole instruction procedure.

(6) Support the weight of the rotor at the coupling end whilst sliding the rotor forward to locate
coupling disc holes cver support pins ‘H. _ 7

CAUTION

EQUIPMENT DAMAGE. Ensure coupling disc dowel pin holes are in correct
alignment, . ‘ ‘

a.  With the coupling disc positioned against flywheel location fit securing screws and
washers., :

b.  Remove pins 'H" and fit two final securing screws and washers.

(7} Follow Para 68 steps 12 to 14 from 4-pole instruction brocedure.

Annex D
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Taper shaft arrangements
70 This arrangement is used on the BCL style generators.

+ 71 As with single bearing geherators alignment is critical. If necessary shim the generator feet to
ensure alignment of the machined surfaces. : .

72 The following procedure should be edopted fo assemble the generator to the engine:

(1) Remove louvred end cover ‘G' from non-drive end bracket ‘H' and M10 Hex Nut ‘D' from

shaft securing stud 'AA’. Remove transit bar ‘E’ and withdraw stub shaft/shaft securing stud ‘A/B’
from rotor.

(2) Ensure aiternator, engine flywheel and flywheel housing locating spigots, faces and
recesses are free from paint or preservatives.

" (3) Locate stub shaft/shaft securing stud assembly AR \ ngine flywheel spigot and secure
with studs *J', M12 hex nut ‘L’ or bolts. Refer toengine makgial for torque settmgs

(4} Ensure both tapers are clean and free of b @ grease. Slide al.ternator complete with

rotor towards engine, ensuring that shaft securlng Q A-énters central hole in rotor shaft. Refer to
: engme manual for torque settings.

5) Secure alternator adaptor ‘F to
tightening. Refer to engine manufacture

45.0Nm (33.0 ibs.ft).

(7) Fit louvred end cove \@non—® bracket ‘H'.

(8) Check forexgz& ibration E ime of Initial run-up.

S

(8) Fit M10 Binx nut ‘D™ to p@qﬁhaﬂ ig stud ‘AA’. M10 Binx nut tightening torque

ENGINE FLYWHEEL
HOUSING

ENGINE FLYWHEEL

Fig 10 Taper shaft arrangemenrs

CAUTION

EQUIPMENT DAMAGE. Incorrect guarding and/or generator allgnment can result in personal
injury and/or equipment damage.

. S . Annex D
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EARTHING .

73 The generator frame should be solidly bonded to the generating set bedplate. If anti vibration
mounts are fitted between the generator frame and its bedplate a suitably rated earth conductor (normally
one half of the cross sectional area of the main line cables} should bridge across the anti vibration mount.
WARNING

PERSONNEL INJURY. REFER TO LOCAL REGULATIONS TO ENSURE THAT THE CORRECT
EARTHING PROCEDURE HAS BEEN FOLLOWED.

PRE-RUNNING CHECKS
insulation check

74 Before starting the generating set, both after completmg assembly and aft stallatlon of the set,

test the insulation resistance of windings.
75 The AVR should be disconnected during this test. Q):g
76 A 500V Megger or similar instrument should be used. Disconne rthing conductor connected
between neutral and earth and megger an output lsad terminal U W _to earth. The insulation
ion-resistance be less than

resistance reading should be in  excess of 5MQ to earth. Sh |nsul

5MQ the winding must be dried out as detailed in the Se
- (Para 134).

CAUTION

EQUIPMENT DAMAGE. The windings
H.V testing may degrade the msulatl
be necessary to demonstrate H.V

out at reduced voltage levels, Ie

durmg manufacture and further
treductlon in operatlng life. Should it
acceptance the tests must be carried

2 x Rated Voltage + 1000)

Direction of rotation and phase- rc{‘

/
77 BC generators can rot :cé tly i

rotation as viewed from the %end I3
will be necessary for the% brs t
the factory for a rever, diag

I'é{g erator is. to be rotated in a counter-clockwise direction it
their cabling to th_e output terminals accordingly. Refer to

Voltage and freun\

78 Check that the voltage and frequency levels required for the generating set application are as
indicated on the generator nameplate.

79  Three-phase generators normally have a 12 ends out reconnectable winding. If it is necessary to
reconnect the stator for the voltage required, refer to dlagrams in the back of this manual

AVR initial settlngs

80 To make AVR selectlons remove the AVR cover and refer to the following sections dependlng upon
type of AVR fitted.

81 Reference to the generator nameplate will indicate AVR type'.

AVR type SX460 - Refer to Para 83

Annex D .
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82 Most of the AVR adjustments are factory set in positions which will give satisfactory performance
during initial running test. Subsequent adjustment may be required to achieve optimum performance of
the set under operating conditions, Refer to Para 92 for details.

Type SX460 AVR

83 .The following Yjumper' connections on the AVR should be checked to ensure they are correctly set
for the generating set application.

84 Refer to Figure 11 for location of selection links.
(1) Frequency selection

50Hz operation LINK C-50
B60Hz operation LINK C-60 _

(2) External hand trimmer selection - ’ )%)
No external hand trimmer - LINK 1@@

External hand trimmer required - RE 9 K1-2 and_ connect trimmer across

terpin j and 2.
- (3) AVR Input Selection - @ : @
High Voltage (220/240V) |N|@ o
Pl Ll

Low Voltage (110/120V)

“StLECTION ‘ - 5X460
INDICATOR — [+

LED _\ % .
T
| :
o

 UFRD 2
o o
FREQUENCY
~ SELECTION Q

STABILITY

Fig 11 Type SX460 AVR
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GENERATOR SET TESTING

WARNING
PERSONNEL INJURY. DURING TESTING IT MAY NE NECESSARY TO REMOVE COVERS TO
ADJUST CONTROLS EXPOSING 'LIVE' TERMINALS OR COMPONENTS. ONLY PERSONNEL

QUALIFIED TO PERFORM ELECTRICAL SERVICE SHOULD CARRY QUT TESTING AND/OR
ADJUSTMENT. : '

Test metering/cabling

85 Connect any instrument wiring-and cabling required for initial test purposes with permanent or
spring-clip type connectors, ‘ . :

86 -Minimum instrumentation for testing should be line - line or line to neutral voitgeter, Hz meter, load

current metering and kW meter. If reactive load is used a power factor meter is d ble,
. CAUTION _ <

(N EQUIPMENT DAMAGE. Check that all wiring t'erm'f.g@s for internal or external
wiring are secure, and fit all terminal box covers and guard@ ‘e t0 secure wiring and/or

covers may result in personal injury and/or equipment failur

 {2)  EQUIPMENT DAMAGE. When fitting power <I;; or |
_cable voltage rating is at least equal to th@; rr
termination should be placed on top of the windin ad térmi
nut provided. . . x
) T
INITIAL START-UP w @
- SO e
L&

ng purposes, ensure
age. - The load cable

WARNING

Y t E NECESSARY TO REMOVE COVERS TO
INALS OR COMPONENTS. ONLY PERSONNEL
VICE SHOULD CARRY OUT TESTING AND/OR
RS AFTER ADJUSTMENTS ARE COMPLETED.

PERSONNEL INJURY. DURIN ING
ADJUST CONTROLS EXPO IVE'
QUALIFIED TO PERFOR TRI
ADJUSTMENTS. REFIT.AL CES
o 2
\atﬁ;b sef"a
ning <q
nerator will neot be subjected to speeds in excess of 125% of the rated speed.

87 On completion of e} ly and before starting the generating set ensure that all

engine manufacturer'
governor is such t t%

e
CAUTION -

EQUIPMENT DAMAGE. Overspeeding of the generator during initial setting of the speed
governor can result in damage to the generator rotating components.

88 In addition remove the AVR access cov_ef (on AVR controlled generators) and turn VOLTS control
fully anti-clockwise. Start the generating set and run on no-load at nominal frequency. Slowly turn

VOLTS control potentiometer clockwise until rated voltage is reached. Refer to Fig. 11 for control
potentiometer location.

CAUTION

EQUIPMENT DAMAGE. Do not increase the voltage above the rated generator voltage shown
on the generator nameplate. . ' :

89 The STABILITY control potentiomster should be set to the midway position {refer to Fig 11 for its
location) and with the stability selection correctly set should. not narmally require adjustment. Should
adjustment be required, usually identified by oscillation of the voltmeter proceed as follows:

Annex D ‘ _ :
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90  On SA465 major adjustment of the stability can be made by selection on switch SW2,

91  Switch position 8 will give SLOW AVR response
Switch position ¢ will give FAST AVR response

(1} Run the generating set on no-joad and check that speed is correct and stable.

{2) Turn the STABILITY control potenﬁometek clockwise, then turn slowly anti-clockwise until

the generator voltage starts to become unstable. The correct setting Is slightly clockwise from this

position (ie where the machine volts are stable but close to the unstable region).
LOAD TESTING

WARNING

‘

PERSONNEL INJURY. DURING TESTING IT MAY BE NEC ARY TO REMOVE COVERS TO
ADJUST CONTROLS EXPOSING 'LIVE' TERMINALS 0 NENTS. ONLY PERSONNEL
QUALIFIED TO PERFORM ELECTRICAL SERVICE S D CARRY OUT TESTING AND/OR
ADJUSTMENTS. REFIT ALL ACCESS COVERS AF‘@ USTMENTS ARE COMPLETED.

@“qns @

1A n//w inifialstart-up procedure, the AVR control

84 If however poor voltage regula - %nced. refer to the followfng paragraph to check
IU d} et

AVR controlled generators - AVR adjustments

92 Refer to Figure 11 for control potentiometer |

93 Having adjusted VOLTS and STABILITY/
function UFRO should not normally need ust

‘that the symptoms cbserved do necessary, and also to make the adjustment
correctly. : .

UFRO (under frequency ron{ffn

95 The AVR incorpgrates an n@e eed protectlon circuit which gives a voltage/speed {Hz)
characteristic as s

96 The UFR( CO\DWP{JO @er sets the ‘knee pomt’

97 Sy s fmctﬁ% ting are that the light emitting diode (LED) indicator, adjacent to the UFRO
Contrel |ometer bei permanently lit when the generator is on load, and poor voltage regulation
on load, e peratlon on the sloping part of the characteristic,

98 Clockwise adjustment lowers the frequency (speed) sett[ng of the ‘knee point’ and extinguishes the
LED. For Optimum setting the LED should ifluminate as the frequency falls just below nominal frequency,
ie 47Hz on a 50Hz generator or 57Hz oh a 60Hz generator.

. Annex D
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" Clockwise Anticlackwise
Adjiistment Knee Adustment

Paint

— % Volts

o

9 ) / Siope
/ - . shown is
- typical

80 ‘ /
85 |- / —t- _ %
% - BS 5 100 Q

75 B0 . %0 9 _
. ' _ %Speed {Hz) (J@

' Fig 12 Under frequency roll @O
Accessories . _ @ @
99 Refer to the Para 114 accessories for se p
accessories. .

"
100 If there are accessories for controi pa \ dij with the generator, refer to the specific
accessory fitting procedures mserted lns ack cover of this book.

' : A@Qﬁ PART 2
GENERAL /ﬂ \

\§ related to generator mounted

101 The extent of sn: Iatron end upon the generating set build, eg if the generator is
installed in a canopjed.s h mtegra ltchboards and circuit breaker, on site installation-will be limited
to connecting up t%| load to the generating set output terminals. In this case reference should be.
made to the generatm et manufacturer's instruction book and any pertinent local regulations.

102 If the generator has been installed .on a set without switchboard or circuit breaker the following
points relating to connecting up the generator shouid be noted.

GLANDING

103 The terminal box will normally be supplied wrth the right hand side panel, viewed from the non- drlve
end, avaitable for cable exit. The side panel is removable for drilling/punching to suit glands or glanding

boxes. Should the cable exit be required from the left-hand side of the generator when viewed from the

non-drive end, the left and fight-hand panels may be interchanged. Sufficient length of wiring to the AVR
has been prowded for this purpose. .

104 incoming cables should be supported from either below or above the box level and at a sufficient
distance from the centre line of the generating set so as to avoid a tight radius at the point of entry into

- the terminal box panet, and allow movement of the generator set on its anti-vibration mountings without
excessive stress an the cable.

105 Before making final connections, test the rnsula’uon resistance of the windings. The AVR should he
disconnected during this test.

Annex D
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106 A 500V Megger or similar instrument should be used. Should the insulation resistance be less than
5MW the windings must be dried out as detailed in the Service and Maintenance section of this manual.

107 When making connections to the terminals the incoming cable termination should be placed on top
~of the winding lead termination(s) and clamped with the nut provided.

CAUTION

EQUIPMENT DAMAGE. To avoid the possibility of swarf entenng any electrlcat components
in the termmal box, panels must be removed for drilling.

EARTHING

108 The neutral of the generator is not bonded to the generator frame as supplled from the factory. An
earth terminal Is provided inside the terminal box adjacent to the main_terminals. Should it be required to
operate with the neutral earthed a substantial earth conductor (ngﬂe\;y equivalent to one half of the
section of the line conductors) must be connected between the pi nd the garth terminal inside the
terminal box. A hole is provided on the generator foot which maybk'tapped to-give an additional earthing
point. The fest should be already bonded to the generating’ §\t dplate by the generating set builder,

- but will normaily be required to be connected to the site e (
CAUTION - , o

%{atlons or safety rules should be

owed., 7

" EQUIPMENT DAMAGE. Refersnce to @ctrl |
made to ensure correct earthing proc

PROTECTION N

109 It is the respon3|blllty of the actors/ sub-contractors to ensure that the overall
system. protection- mesets the rre S- an orate, local electricity authority or safety rules,
pertamlng to the site Iocahon

110 To enable -the_sys |gn r_ achfeve the necessary protection and/or d|scr1m1nat|on fault
current curves are avajl >on y m the factory, together with generator reactance values to
enable fault currentealt |ons e de

WARNING .3\/ <\)

N N% lNCORRECT INSTALLATION AND/OR PROTECTIVE SYSTEMS CAN
IN PERSONA

ALIFIED TO PERFORM ELECTRICAL INSTALLATION WORK.

COMMISSIONING

111 Ensure that all external cabling is correct and that all the generating set manufacturer's pre-running

checks have been carried out before startmg the set.

112 The generator AVR controls wili have been adjusted during the generating set manufacturer's tests
and shouid normally not require further adjustment. Should adjustment on site be necessary refer to Para
80 for AVR details and/or Para 118 for paralleling adjustments,

113 Should mailfunction occur during commissioning refer to the Serviée and Maintenance section 'Fault
Finding' procedure at Para 187,
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ACCESSORIES

114 Generator control accessories may be fitt_ed, as an option, in the generator terminal box. [f fitted at
the time of supply, the wiring diagram{s) in the back of this book shows the connections. When the
oplicns are supplied separately, fitting instructions are provided with the accessary.
. 115 Accessorles available are droop- transformer for parallel operatron applicable to generators with
SA465 AVR, and remote voltage adjust (hand trimmer). The latter being available for all AVR types but
not fitted on the generator.
NOTE

Noene of the accessories_oan be fitted with a transformer controlled generator.
REMOTE VOLTAGE ADJUST (all AVR types) :
116 A remote voltage adjust can be fitted to the control panel, - Q%

117 Remove link 1-2 on the AVR and connect adjuster to terminals 1 and

PARALLEL OPERATION

118 Understandmg of the-following notes on parallel operaho eful befor ttemptrng the f|ttrng or
setting of the droop kit accessory. When operating in p h oth r, ors or the mains, it is
essential that the phase sequence of the incoming genera busbar and also that all
of the following conditions are met before the circuit br in enerator is closed on to the

busbar (or operattonal generator)

(1) Frequency must match within clos V '

(2) Voltages must match within Q}njjts @i

(3) Phase angle of voltages Qg tchg&%cl e limits.
119 A variety of technlques var}yrni;\}rpm si
can be used to ensure these 9n\u/ns are

hchron:smg lamps to fully automatrc synchromsers

CAUTION
EQ-UIPMENT E. Failuré-to meet conditions (1), (2) and {3) when closing the circuit
breaker, wiII ate excessive mechanical and electrical stresses resulting in equipment
damage.

120 Once connected in parallel a minimum instrumentation level per generator of voltmeter, ammeter,
watt meter (measuring total power per generator), and frequency meter is required in order to adjust the
enging and generator controls to share kW in relfation to engine ratings and kVAr in relation Lo generator
ratings.

121 Itis important to recognise that:

(N kKW are derived from the engine, and speed governor characteristics determine the kW
sharing between ssats, .

{2) kVAr are derived from the generator and excitation control characteristics determine the
kVAr sharing. Reference should be made to the generating set manufacturers instructions for
setting the governor controls

Annex D
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Droop

122 The most commonly used method of kVAr sharing is to create a generator voltage characteristic.
which falls with decreasing power factor {(increasing kVAr). This is achieved with a current transformer
(CT) which provides a signal dependent on current phase angle (ie power factor) to the AVR. The current -
transformer has. a burden resistor on the AVR board, and a percentage of the burden resistor voltage is

summed into the AVR circuit. Increasing droop is obtamed by turning the DROOP control potentiometer
clockwise.,

123 The diagrams below indicate the effect of droop in a simple two-genefatof system:

Load at pf cos &
l

ng-b!lo. 1 G K&Z

‘No.2

,j

/A\ @Q
©v @ /

kW |y

\& : % No.1
A @
‘_\\/. kWA
‘XS,/ - No. 1 and No. 2

®* N, ‘ Droop Equal
\

. ’ No.2
kW i
’
’
,
.~ No. 1
P u
KVA?
No. 1 Droop less than
No. 2 Droap

Fig 13 Droop in a simple two-_generator system
124 Generally'5% droop at full ioad current zero pf is sufficient to ensure kKVAr sharing.

125 If the droop accessory has been supplied with the generator it wilt have been tested to ensure

correct polarity and set to a nominal Ievel of droop. The final level of droop will be set during generating
set commissioning.

126 The following setting procedure will be found to be helpful.
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Setting procedure

127 Depending upon available load the following eettings should be used - all are based on rated current
level.

0.8 P.F.LOAD (at full load current) SET DROOP TO 3%
0 P.F. LOAD {at full load current) SET DROOP TO 5%
128 Setting the droop with low power factor load is the most accurate.

129 Run each generator as a single unit at rated frequency or rated frequency + 4% depending upon
type of governor and nominal voltage. Apply available load to rated current of the generator. Adjust
'DROOFP' control potentiometer to give droop in line with above table. Clockwise rotation increases

amount of droop. Refer to Fig 11 for potentiometer location. After adjustment check NO LOAD voltage
level and adjust if necessary.

" NOTES
(n Reverse polarity of the CT will raise the generator voltage g The polarities 81-82
shown on the wiring diagrams are correct for clockwise rotation of ] erator looking at the drive

end. Reversed rotation requires 51-82 to be reversed.

(2) The most important aspect is to set all generator The - e level of droop is less
critical. .
(3) A generator operated as a single unit witl %rrc rated Ioad 0.8 power factor

is-unable to maintain the usual % regulatlon Ash swrt@ e connected across S1-82 to

_restore regulation for single running.
@

CAUTION
@
EQUIPMENT DAMAGE. LOSS to an% ine can cause its generator to motor with
consequent damage to the generatoiwindi verse power relays should be fitted to trip
main circuit breaker. LOSS Q) IQe o the generator can resuit in large current
oscillations with conseq \ nerator windings. Excitation loss detectlon

equipment should be f& r|p m it breaker.
Astatic control ' :

130 The 'droop' ¢ re former ca e used in a connection arrangement whrch enables the normal
regulatron of the ge r to be maintained when operating in paraliel.

131 This feature‘ is only supplied from the factory as a fitted droop Kit, however, if requested at the time
of order, the diagrams inside the back cover of this book will give the necessary site connections. The
end user is required to provide a shorting switch for the droop current transformer secondary.

132 Should the generator be required to be converted from standard droop to.'astatic' control, diagrams
are available on request.

133 The setting procedure is exactly the same as for DROOF {Para 127).
CAUTION '

EOUIPMEN-T DAMAGE. When using this connection arrangement a shorting switch Is

required across each CT burden (terminals $1 and $2). The switch must be closed when a

generating set is not running and when a generating set is selected for single running.
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SERVICE AND MAINTENANCE
WINDING CONDITION

WARNING

PERSONNEL INJURY. SERVICE AND FAULT FINDING PROCEDURES PRESENT HAZARDS
THAT CAN RESULT IN SEVERE PERSONAL INJURY OR DEATH. ONLY PERSONAL INJURY
OR DEATH. ONLY PERSONNEL QUALIFIED TO PERFORM ELECTRICAL AND MECHANICAL
SERVICE SHOULD CARRY OUT THESE PROCEDURES. ENSURE ENGINE STARTING
CIRCUITS ARE DISABLED BEFORE COMMENCING SERVICE OR MAINTENANCE
PROCEDURES, ISOLATE ANY ANTI-CONDENSATION HEATER SUPPLY. .

Guidance of typical insulation resistance [IR] values

134 The following is offered as general information about IR value%%\god is aimed at providing guidance

about the typical IR values for generators from new through to th 5 t0f refurbishment.

New machines- - <2

135 The generators Insulation Resistance, along wi other critical. factors, will have been
measured during the alternator manufacturing process enerator will have been transported with an
appropnate packaging suitable for the method wery t Generating Set assemblers works.
Where we expect it to be stored in a suitable lo tec dverse environmental conditions
136 - However, absolute assurance that t @ at the Gen-set production line with IR
values still at the factory test levels of g t\g o e guaranteed.

At denerating set manufacturers W |

137 The generator should
assembly area in a clean

should typically be 25 M%
© 138 If the unuse ner alues fall below 10 MQ then a drying out procedure should be
tmplemented e p o outlined below before being despatched to the end customer's site.
Some mvestng ion

7 ould i aken into the storage conditions of the generator while on site.
GeneraL&fame _

139 m,t/n is known that a generator will give reliable service with an IR value of just 1.0 MQ. For a

relatively new generator to be so low it must have been subjected to inappropriate operatlng or storage
‘condltlons

140 Any temporarily reduction in IR values can be restored to expected values by following one of the
drying out procedures.

Winding condition assessment

CAUTION

EQUIPMENT DAMAGE. The AVR should be disconnected and the Resistance Temperature
Detector (RTD} leads grounded during this test.

141 The condition of the windings can be assessed by measursment of insulation resnstance [iR]r

between phase to phase, and phase to earth.
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w

142 Measurement of winding insulation should be carried out:

(1) As pert of.a periodic maintenance plan.
(23 After prolonged periods of shutdown. .
(3) When low insulation is suspected, eg damp or wet windings.

143 Care should be taken when dealing with windings that are suspected of being excessrvely damp or
dirty. The initial measurement of the [IR] Insulation Resistance should be established using a low voltage
(500V) megger type instrument. If manually powered the handle should initially be turned slowly so that

the full test voltage will not be applied, and only applied for long enough to very quickly assess the
situation if low values are suspected or immediately indicated.

144 Full megger tests or any other form of high voltage test should not be applred until the wmdmgs have
been dried out and if necessary cieaned. %

Procedure for insulation testing_

145 Disconnect all electronic components, AVR; electronic protectio tetc Ground the [RTDs]
Resistance Temperature Detection. devices if fitted. Short out the di c(s e rotating diode assembly.
Be aware of all components connected to the system under test th te ld cause false readmgs or be
damaged by the test voltage .

‘ \é/
146 Carry out the insulation test in accordance with the op tr the test equipment.
147 The measured value of insulation resistance for all'win gs and phase to phase should be
compared with the guidance given above for th @/ﬁ'f‘ ' of a generator. The minimum
acceptable value must be greater than 1.0 M.

148 If low winding insulation is conflrm/d @Qme or, ﬁe methods given below for drying the

winding.

Methods of drying out generators@

Cold run EE . .
149 Con5|der a good coﬁ%i n has not been run for some time, and has been standing in

er
‘damp, humid conditi poss/ﬁ%§ simply running the gen set unexcited (AVR terminals K1 K2
open circuit) for a r{ee\ ay 10 minute’s will sufficiently dry the surface of the windings and raise the IR
sufficiently, to great n 1.0 MG, and so allow the unit to be put into service.

Blown air drying

150 Remove the covers from all apertures to allow the escape of the water—laden air, During drying, air
must be able to flow freely through the generator in order to carry off the moisture,

151 Direct hot air from two electrical fan heaters of around 1 — 3 kW into the generator air inlet apertures. -

Ensure the heat source is at least 300mm away from the windings to avoid overheating and damage to
the msulatlon :

152 Apply the heat and plot the insulation value at half hourly mtervals The process is complete when
the parameters covered in the section entltled “Typical Drying Qut Curve’, are met.

153 Remove the heaters, replace all covers and re-commission as appropriate.

154 If the set is not to be run immediately ensure that the anti-condensation heaters are energised, and
retest prror to running.
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Short circuit method
NOTE

‘This process should only be performed by a competent engineer familiar with safe operating
practices within and around generator sets of the type in questjon. ‘

155 Ensure the generator is safe to work on. Initiate all mechanical and electrical safety procedurés
pertaining to the gen set and the site, -

156 Bolt a short circuit of adequate current carrying capacity, across the main terminals of the generator.
The-shorting link should be capable of taking full load current. . '

157 Disconnect the cables from terminals ‘X' and ‘XX’ of the AVR.

158 Connact a variable dc éupply to-the X' (positive) and ‘XX’ (Ze\cf tive) field cables. The dc supply
must be able to proyide acurrent up to 2.0 Amp at 0 - 24 Volts. @ _
s‘S ent.

159 Position a suitable ac ammeter to measure the shorting ARk

160 Set the dc supply voltage to zero and start the ge/(fejr ‘ing/ set. Slowly increase the dc voltage to
pass current through the exciter field winding. As the exeitation cyrrent increases, so the stator current in
the shorting link will increase. This stator outp@ent Iev@t be monitored, and not allowed to

exceed 80% of the generators rated output curggnb> /) é
A
161 After every 30 minutes of this exercise: &
(1) Stop the generator and_$wi t %te excitation supply, and measure and record
d~ 3 ‘The resulting graph should be compared with the
ing/out ptée;

the stator winding IR values,
classic shaped graph. Thi -Eb & is complete when the parameters covered in the
Out C B met, '

. section entitled Typical

162 Onge the InsulatiorResistanc &(?g to an acceptable level - minimum. value 1.0MQ, the dc
supply may be remov&'\ga the ter-field leads X’ and XX re-connected to their terminals oh the
AVR. //\ '
. gav) - . . .

163 Rebuild t@set, repl 7§\a}l covers and re~commission as appropriate.
164 If thé.gatid not t immediately ensuré thét the ahti-condensation heaters are energised, and
retes& rator prior to-tunning.

A

Typical rying out curve

165 Whichever method is used to dry out the generator the resistance should be measured every half-

hour and a curve plotted as shown in Fig 14.
/— ’

Minimum reading 1.0 MS2

Resistance
~

Time
Fig 14 Drying time/resistance ploi
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166 The illustration shows a typical curve for a machine that has absorbed a considerable amount of -
moisture. The curve indicates a temporary increase in resistance, a fall and then a gradual rise to a
steady state. Point ‘A", the steady state, must be greater than 1.0 MQ. (If the windings are only slightly
damp the dotted portion of the curve may not appear.)

167 For general guidance expect that the typical time to reach point 'A' will be;

1 hour for a BC16/18,
2 hours for a UC22/27
3 hours foran HC4, 5,6 and 7

Drying should be continued after point ‘A’ has been reached for at least one hour.

168 It should be 'notéd that as winding temperature increases, values of insulation resistance may
significantly reduce. Therefore, the reference values for insulation resistance cap only be establlshed
with windings at a temperature of approximately 20°C. %

169 I the IR value remains below 1.0 MQ, even after the -above drying @ s have been properly

ds h
conducted, then a Polarlsatlon Index test [Pl] should be carried out. @
170" If the minimum value of 1.0 M% for all components cannot be @ rewinding or refurblshment
of the generator will be necessary.,

171 The generator must not be put into service until the mi @ @@meved
CAUTION o

EQUIPMENT DAMAGE. The short clr pl d with the AVR connected in
circuit. Current in excess of the rated g (eﬁ o c cause damage to the wmdlngs

172 After drying out, the insulation resjs <é%?e:;sho@ %checked to verify minimum resistances

quoted above are achieved. On re- tes d that the main stator insulation resistance is
checked as follows: %

\“_

173 Separate the neutral leads; Q Emd phase and megger U phase to ground.

\&J @@d W phase and megger V phga_sg to ground.
é X U and V phase and megger W phase to ground.
174 If the minimum of 1.0 MQ is not obtained, drying out must be continued and the test repeated.
BEARINGS |
175 All bearings aré supp'lied sealed for life and are, therefore, not regreasable.

CAUTION

(1) EQUIPMENT DAMAGE. The life of a bearing m ser\nce is subject to the working
conditions and the environment.

{2) - EQUIPMENT DAMAGE. - Long stationary periods in an environment where there is
vibration can cause false brinnelling, which puts flats on the ball, and grooves on the races.
Very humid atmospheres or wet conditions can emulsify the grease and cause corrosion.

(3) EQUIPMENT DAMAGE. High axial vibration from the engine or misalignment of the
set will stress the bearing.
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,

176 The bearing, in service, is affected by a variety of factors that together will determine the bearing life.
We recommend that the health of the bearings be monitored, using ‘spike energy’ vibration monitoring

equipment. This will allow the timely replacement of bearings that exhibit a deteriorating trend, during a -

major engine overhaut

177 If excessive heat, noise or vibration is detected, change the bearing as soon as practscab!e Failure
todo so could result in bearing failure,

178 In the event that ‘spike energy vnbratnon monitoring equipment is not available, it is strongly
- recommend that consideration be given to changlng the bearing during each ' major engme overhaul’.

178 Belt driven application will impose an additional Ioad on bearings. The beanng life will therefore be
significantly affected. It is important that the side load limits (given in Table 2) are not exceeded and the
health of the beanng is monitored more closely.

“
AIR FILTERS . /:t&
WARNING ‘<)
PERSONNEL INJURY REMOVAL OF FILTE NTS ENABLES ACCESS TO LIVE
PARTS. ONLY REMOVE ELEMENTS WITH THE TOR OUT OF SERVICE.
180 The frequency of filter mamtenance wil| de on th rity of the site conditions. Reguiar
inspection of the elements will be required to hen is necessary.

Cleaning procedure

degreasmg agent until the etement

181 Remove the filter elements fro Wer @Jmmeme or flush the element with a suitable

182 Alternatively, after remg r@ f||te \e&ts a high-pressure water hose wnth a flat nozzle can he

used. Sweep the water s k and fi across the element from the clean side (fine mesh side of
element) holding the no Iy a aﬁi&:‘l&h element surface. Cold water may be adequate depending
ter is preferable .

~ upon type of cont_amin% thou

183 The elemer ) ins Hot cleanliness by looking through the filter towards the light. When
thoroughly cle :} oudy-a gs.\ il be seen.

184 Drx S thor’é\rgl efore attempting to carry out the recharging procedure.

Rech (chargmg)

185 Charging is best done by totally immersing the dry element |nto a dip tank contatnmg ‘Filterkote Type
K or commermai lubricating oil SAE-20/50. Qils of higher or towar viscosity are not recommended.

186 Atlow elements to completely drain before reﬂttlng the elements into the frames and putting into
service.
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FAULT FINDING
CAUTION

EQUIPMENT DAMAGE. Before commencing any fauit finding procedures examine all wiring
for broken or ioose connections.

187 Three excitation control systems can be fitted to the range of generators covered by this manual,
identified by the last digit of the generator frame size designation. Refer to the nameplate then proceed
to the appropriate sub-section as indicated below:

SERIES- EXCITATION CONTROL PARA
4 SA465 AVR
5 Transformer control
6 8X460 AV_R . 7 13 -

TABLE 3 FAULT FINDING

All AVR types - fault finding : @
)
‘ : @ j\ ‘
' ‘ Symptom ' : ~ Action

s
No voltage 1 Check speed. \\'/’2 \) ‘
build-up when 2  Check residual v eft 4? 188.
starting set 3  Follow separﬁg zfigﬁf?on p dure to

check generator an VR, Re’ﬁ\a{t ara 192,
1
voltage either | 2. Chec

dsfabili ~ _
ility s . "Refer to Para 87.
on no-load or ). : - _

sta
with load Q‘:; O>

High voltage 1 ck sp\é%lw : :
either on no- | heck that-geherator load is not capacitive
load or with /7 118ading gowr factor).

load ; \\_/ _
2 11 Q ‘l@a{speed.

Unstable - " Check

1

Low valiage
no-l a(éx : eck link 1-2 or external hand trimmer
K le: for continuity.

LowVoltage | 1  Check speed. |
on-load 2 Check UFRO setting. Refer to Para 95,

' 3 Follow separate excitation procedure to
check generator and AVR. Refer to Para 192,

Residual voltage check (field flashing)

"~ 188 This procedure applies to all generators fitted with AVR control. With the generator set stationary
remove AVR access cover and leads F1 and F2 from the AVR.

189 Start the set and measure voltage écross AVR terminals 7-8. A minimum level of 5 Volts'is required

at these terminals. If the voltage is less than 5 Volts stop the set, because it will be necessary to carry

out the following Field Flashing procedure. Replace leads F1 and F2 on the AVR terminals. Using a 12

Voit dc battery as a supply, clip leads from battery negative to AVR terminal F2, and from battery positive
through a diode to AVR terminal F1. See Fig 15.
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CAUTION

EQUIPMENT DAMAGE. A diode must be used as shown below to ensure. the AVR is not
damaged.
&l avr [@
C——/ F2
F1
1000V
1A DIODE
[©] ©]
D oD oD D é&
12 Volt Battery - \@ ‘
- O
' F|g 15 Resid J\\tagéc *
CAUTION

EQUIPMENT DAMAGE. If the genera g\Aﬂsed for field flashing, the generator
main stator neutral must be dlsco

190 Restart the set and note outpt.}l rom

i stator, which should be approximately nominal

voltage, or voltage at AVR termlna Id be between 170 and 250 Volts,

should now operate no ild-up is obtained it can be assumed a fault exists in either
the generator or the A g@ e Separate Excitation Procedure to check generator w:ndlngs

%
191 Stop the set and un{% r?sup erminais F1 and F2. Restart the set. The generator
H
cu

rotating diodes and AVRS:Refer t

SEPARATE E)g:m)g N T,

o2 The%&v\gw%@

(\%g> ith the generating set stationary remove AVR access cover and leads F1 and F2 from the
AVRI On transformer controlied generators remove the terminal box lid for access and remove
leads F1 and F2 from the control rectifier brldge

ibde assembly and AVR can be checked using this procedure.

(2), Connect a 60W 240 Volt household Iamp {or two 120V lamps in series) to AVR terminals F1
and F2,:{Only required for Para 209.)

(3) Connect a 0-12 volt, 1.0 Amp dc supply to leads F1and F2. The positive of the dc supply is
connected to the lead marked F1 and the negative to the lead marked F2.

193 The procedure is simplified by dividing into two sections:
{n Generator windings and rotating diodes and excitation control test.

(2) Excitation control test.
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Generator windings and rotating diodes
CAUTION

EQUIPMENT DAMAGE. The resistances quoted apply to a standard winding. For generators

having windings or voltages other than those specified refer to factory for details. Ensure all’

disconnected leads are isolated and free from earth.

184 This procedure is carried out with leads F1 and F2 disconnected at the AVR or transformer control
rectifier bridge and using a 12 Volt dc supply to leads F1 and F2, :

195 Start the set and run at rated speed, on no-load.

196 Measure the voltages at the main output terminals U, V and W. These should . be balanced and
within 10% of the generator nominal voitage.

197 On generators fitted with an auxiliary winding in the main stator appli e%ly with the SA665
AVR, the voltage at AVR terminals 8 and Z2 should be approximately 150 Vol s@ ,

Balanced main terminal voitages

198 If all voltages are balanced within 1% at the main termmals Eie;lr be_assumed that all exciter
windings, main windings and main rotating diodes are in g

er, an
transformer control. Refer to Para 209 for test procedure % :
199 If voltages are balanced but low there is a fault th@ windings or rotating diode
assembly. Proceed as follows to identify: w
Rectifier diodes ' ' ‘ " CJV S

200 The diodes on the main rectifier as
connected to. each diode should be
resistance checked. A healthy diode W\e
and a low resistance in the forwa i

directions with the test meter on

Replacement of faulty le@

high resistance (infinity) in the reverse direction,
—%d:ode will give a full deflection reading in both
e, or an Infinity reading in both directions.

201 The rectifier as Iy i spll o] plates the positive and negative, and the main rotor is
. connected across tes. ch ate carries three diodes, the negative plate carrying negative
biased diodes and smve plate carrying positive biased diodes. Care must be taken to ensure that

the correct polarity d|0 s are fitted to each respective plate. When fitting the diodes to the plates they
-must be tight enough to ensure a good mechanical and electrical contact, but should not be
overtightened. The recommended torque tightening is 4 06 4.74Nm-{36-42Ib in).

Surge suppressor

202 The surge suppressor is a metal- OXIde varistor connected across the two rectifier plates to prevent

" high transient reverse voltages in the field Wmdlng from damaging the diodes. This device is not -

polarised and will show a virtually infinite readrng in both directions with an ordinary resistance meter, If

defective this will be visible by inspection, since it will normally fail to short circuit and show signs of
disintegration. Replace lf faulty.
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Main excitation windings

203 If after establishing and correctlng any fault on the rectifier assembly the output is still low when
separately excited, then the main rotor, exciter stator-and exciter rotor winding resistances should be
checked (see Table 4), as the fault must be in one of these windings. The exciter stator resistance is
measured across leads Ft and F2, The exciter rotor is connected to six studs which also carry the diode
lead terminals. The main rotor winding is connected across the two rectifier plates. The respectwe leads
must be disconnected before taking the readings.

204 Resistance values should be within 10% of the values given in Table 4 below:

TABLE 4 MAIN EXCITATION WINDINGS

Frame Main rotor - Exciter stator | | Exciter
size Type1 | Type2* /ﬁk’e e | rotor
BC164A 044 | 19 | 26 Ky M0 | 026
BG164B 048 19 | 2670 110 | 0.26
BC164C 052 | 19 | g2 110 0.26
BC164D 0.56 19 | \28 | 110 | o026

BC184E 064 | 28] 2,8D) 115 0.21.

BC184F 0.74 22 B 127 0.23

BC184G 0.3 Y 127 0.23
BC184H 0,880\ 240N - - 0.24
BC184J 9880/ | &P - - 0.24
BC162D p\od  {O)rw - -] o2

BC162E 089\ | V18 - - 0.26
BCIGESTT 5N | 18 | . - - 0.26

Bote2s | O | 1o i : 0.27
‘§@82H“ N 147 20 - S 0.21
xxmfacm%\ < 1.28 20 } i 0.21
%\,} BC182K 14 | 20 P 0.21

BCA162L 1.55 20 - - ' 0.21

*

Used with 1-phase transformer controlled 3-phase or 1-phase generators

*&

Used with 3-phase transfarmer controlled 3-phase generators,
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Unbalanced main terminal voltages

205 If voltages are unbalanced, this indicates a fault on the main stator winding or main cables to the

circuit breaker

NOTE

Faults on the stator winding or cables may also cause noticeable load increase on the engine when

excitation is applied. Disconnect the main cables and separate the winding leads U1-U2, U5-U8,
V1-V2, v5-V6, W1-W2 W5-W8 to isolate each winding section.

206 Measure each section resistance - values should be balanced and within 10% of the value given in

Table 5 below:

TABLE 5 AVR CONTROLLED GENERATORS

Erame Section resistances )

size Winging 311 | Winging 05 | Winging 0§
BC164A 0.81 0471 2081/
BC164B 0.51 0.30 \o.19
BC164C 0.38 0.21 08
BC164D 0.3 682~ N0z |
- BC184E 0.20 N7 ¢ 13
BC184F 0.43 I\ 14N 0.08
BC184G o=\ oApi 0.7
BC184H 0as— | L0 0,029
BC1844 0:074 0:034 0.024
BC162D —\<-0.68 0.30 0.25
BC162E,\\J) 042 0.21 0.15
Baager)) | o 0.17 0.11
-BG1826 021 0.10 0095
B§;182H 0.16 0.075 0.055
BC1824 0.13 0.06 0.042
BC182K 0.10 0.047 0.030
BCA162L 0.65 0.03 0.02

207 Measure insulation resistance between sections and each section to earth.

208 Unbalanced or incorrect winding resistances and/or low insulation resistances to earth indicate
rewinding of the stator will be necessary, Refer to removal and replacement of component assembiles
commencing at Para 213.
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EXCITATION CONTROL TEST

AVR funclion test
209 Al types of AVR can be tested with this procedure:

{1) Remove exciter field leads X and XX (F1 and F2) from the AVR terminals X and XX (F1 and
F2). . .

(2) ~ Connecta 60W 240V household lamp to AVR terminals X and XX (Fi and F2),
(3) Set the AVR VOLTS control potentiometer fully clockwise. '

(4} Connect a 12V, 1.0A dc supply to the exciter field leads X and XX (F1 and F2) with {F1) to
the positive. e ‘

) y
(5) Start the generating set and run at rated speed. @ﬁ

{8) Check that the generator output voitage is with@

210 Voltages at AVR terminals 7-8 on X460 AVR or(P2.B3-6h SX421 AVR SHOULD BE BETWEEN
170 AND 250 VOLTS. If the generator output vol%ag\e is~gerrect but the voltage on 7-8 {or P2-P3) is low,

check auxiliary leads and connectioris to main termings.
oW, Q
211 The lamp connected across X-XX shoul ~if th - he SX460 and SA465 AVRs the lamp
t

should glow continuously. Faituré to tur%off i ate@‘ rotection circuit and the AVR should be
t\@?ﬁmtg[@ ti-clockwise should turn off the lamp with all

% of rated voltage.

replaced. Turning the 'VOLTS' control po
AVR types.

N N\
212 Should the lamp fail to lig 5#5 VR is fa@mﬂ must be replaced.
7 O . W

CAUTION
EQUIP A %\g
c_:locII<.\m'“i"sEel.\l.r 2_55%

REMOVAL Ar@?vgp AC

CAUTI % 7 §

AN

EQUIPMENT DAMAGE. The following procedures assume that the generator has
been removed from the generating set. On single bearing generators before removal from
the engine, position the rotor such that a full pole face is at bottom dead centre. Use engine
pulley to turn rotor. Metric threads are used throughout.

g@% test turn the VOLTS control potentiometer fully anti-

F COMPONENT ASSEMBLIES

(2} EQUIPMENT DAMAGE, When lifting single bearing generators, care is needed to
ensure the generator frame is kept in the horizontal plane. The rotor is free to move in the
frame and can slide out if not correctly lifted. Incorrect lifting can cause serious personal
Injury. : '

Removal of bearings

CAUTION

EQUIPMENT DAMAGE. Position the main rotor so that a full pole face of the main rotor core
is at the bottom of the stator bore.

213 Removal of bearings may be effected either after the rotor assembly has been removed or simply by
removal of end brackel(s).

214 Refer to main rotor aésembly at Para 218,
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215 The bearings are pre-packed with grease and sealed for life.

(1 The beanng(s) are a press fit on the shaft and can be removed with standard tooling, ie 2 or
3 legged manual or hydraulic bearing pullers. :

{2) Remove circlip from shaft at non-drive end (only fitted on single bearing machines)

216 When fitting new bearings use a bearing heater to expand the bearing before fitting to the shaft Tap .
the beanng into place ensuring that it contacts the shoulder on the shaft,

217 Refit the retaining circlip on single bearing generators.

Main rotor assembly |

Single begring generator _

218 (1) Remove four screws securing Iouvred co@er at non-drive end an@m&g cover.

(2) Remove the screws and covers on each side of adaptor.
(3) Ensure that rotor is supported at DE on a sling. @
4 Tap the rotor from non-drive end bearing hous push ring clear of the end

bracket and its retaining 'O’ ring.

- (B} Continue to push rotor through stator
withdrawn, to ensure full support at all times,

%shng along rotor as it is
CAUTION | - 7 "W %“/
UTI . -~
— O )

S O .
EQUIPMENT DAMAGE. W é@ fe-ass pos:tton the rotor such that full pole
face is at botfom dead c :

219 This may make removal of shaf%\;in _difficult.
220 Replacement of rotor a /eeréb is a@ f the procedures above.
Re-assembly of general‘%ﬁi ine -

221 Before commen e-assembl meonents should be checked for damage and beanng( s)
examined for Iossﬁ%{ése )

222 Fitting of new bearing(s) is recommended during major overhaui

223 Before re-assembling to the engine drive shafts and couplrngs or drive disc should be checked for
damage or wear, :

224 \Where fitted the drive disc should be examined for cracks, signs of fatigue or elongation of fixing
holes.

225 Ensure that the disc to shaft end fixing bolts are fitted with the pressure plate and are torque
tightened to 7.6kgm (75Nm 551bs.ft).

226 Taper shaft drive end arrangements should be checked for damage to the taper on both shaft and
coupling hub. Ensure both tapers are free from oil before refitting.

227 Referto Para 69 for assembly to engine.
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NOTE

The M10 ‘BINX' nut should always be renewed. Tightening torque 4.6kgm, (45Nm; 33lbs.ft).

228 Damaged o‘r worn components must be replaced.

RETURNING TO SERVICE

229 After rectification of any faults found, remove all test connections and reconnect all control system

leads.

230 Restart the set and adjust VOLTS control potentiometer on AVR by slowly turmng clockwise untll

rated voltage is obtained.

231 Refit all terminal box covers/access covers and reconnect heategupply.

CAUTION

result in personal injury or death,

i
o ),
SPARES AND AFTER SALESSERVICE

RECOMMENDED SPARES @ @

EQUIPMENT DAMAGE. Failure to refit all guards, a@g\gpvers and terminal box covers can

of these

232 Service parts are convemently packa r easyridenlification. Genuine parts may be recognised
by the Nupart name. . @ .
233 We recommend the follo in Qewl@ intenance: In clritical applications a set
service spares should be hel \e ge ' . .
AVR controlled genera @ -
234 (1) D|ode,se 6 |ode ge suppressor) RSK 1101
{{% AR \O B0 24650
60 A E000 24602
/ Non drive end bearing _ 051 ‘01058
4) BC16 and BC18 Drive e‘nd bearing 051 | 01032

235 When ordering parts the machine serial number or machine identity number and type should be

quoted, together with the part description. For location of these numbers see Fara 8.
236 Orders and enquiries for parts should be addressed to:

Newage International Limited
Nupart Department

PO Box 17, Barnack Road
STAMFORD

Lincolnshire

PEY9 2NB.

ENGLAND

Telephone: 44 (0) 1780 484000
Fax: 44 (0) 1780 766074

Or any of our subsidiary companies listed on the back cover.
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Assembly tools

237 Locating bar (Single bearing)

8mm ratc_het box wrench (for M10 socket screws)

AFTER SALES SERVICE

AF1609,

AF1599,

238 A full technlcal advice and on-site service fa0|l|ty is available from our Ser\uce Department at
Stamford or through our Subsidiary Companies. A repair facility is also available at our Stamford Works.

TABLE € PARTS LIST TYPICAL SINGLE BEARING GENERATOR

Fig 16 Ref.

Description

PR A C®NRG AW =

Stator .

.| Rotor

Exciter Rotor

Exciter Stator

| NDE End bracket
Cover NDE.

Bearing 'O' Ring NDE

Bearing NDE

DE Adaptor

DE Screen

Coupling Hub

Pressurs Plate x

Coupling Bolt %\

Foot N

{ @ ttorw\/Og—:,

A : V

‘ % S _
<®?‘ ectifier Assembly - Forward
M

ain Rectifier Assembiy Reverse
Varistor
Diode Reverse Polarity
Diode Forward Polarity
AVR :
AVR Mounting Plate
AVR Mountmg Bracket
AVM
Fan Hub
Fan
Fan Securing Screw

o)

@%&

o

2
237/
—
25
\\ 26
27
28
29
30
31 .
32
33 .
34
35
NDE
DE
AVR
AVM
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Automatic Voltage Regulator
Anti-Vibration Mount
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AC GENERATOR WARRANTY
WARRANTY PERIOD
AC Generators

In respect of ac generators the Warranty Period is eighteen months from the date when the goods have been notified
as ready for despatch by Ni or twelve months from the date of first commissioning (whichever is the shorter period).

DEFECTS AFTER DELIVERY

We will make geod by repair or, at our option, by the supply of a replacement, any fault which under proper use
appears in the goods within the petiod specified on Clause 12, and is found on examination by us to be solely due to
defective material and workmanship; provided that the defectwe part.is’ promptly returned, carriage paid, with all
identification numbers and marks intact, or our works or, if appropriate to the Dealer who supplied the goods

Any part repaired or replaced, under warranty, W|Ii be returned by NI free of charge (via seg_fga ght if out5|de the UK.

We shall not be liable for any expenses which may be incurred in removing or re| léa g any part sent to us for
inspection or.in fitting any replacement suppiied by us. We shall be under o lia efects in any goods which
have not been properly -installed in accordance with NI recommended mstal% ractices as detailed in the
publications 'NI Installation, Service and Maintenance Manual' and NI Appl delines', or which have been
impfoperly stored or which have been repaired, adjusted or altered by any person xcept ourselves or our authorised

agents, or in any second-hand goods, proprietary articles or goods not ef-qu
us, such articles and goods being coverad by the warranty (if any) gav<}

Any claim under this clause must contair fully partlculars of the a fect
of purchase, and the name and address of the Vendor,

identification plate) or for Spares the order reference under ngaodé\ver pplied.

. Our judgement in all cases of claims shall be final a?é\\ |ve/an %mant shall accept our decision on all

questions as to defects and the exchange of a part or
_ Qur liability shall be fully discharged by either, @Wepla t§§ above, and in any event shall. not exceed the
current list price of the defective godds.
Our liability under this clause shall be |n<| conditiqn implied by law as to the guality or fitness for
any partlcular purpose of the good rovided in this clause we shall not be under any liability,
whether in contract, tort or othen respe cts in goods delivered or for any injury, damages or loss
o

resulting from such defects or f j y— {&% i connection therewith.

MACHINE sem;xt.mnéée

e\;(s/s}nptlon of the goods, the date '
( hown on the manufacturers

NEWAGE INTERNATIONAL LIMITED

REGISTERED OFFICE AND ADDRESS:
PO BOX 17
BARNACK ROAD -
STAMFORD
LINCOLNSHIRE
PE9 2NB ENGLAND -

'Telephone: 44 (0) 1780 484000
Fax: 44 {0) 1780 484100
Web site: www.newagestamford.com
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DSE 520
' ANNEX E

DEEP SEA ELECTRONICS plc - ENGINE MANAGEMENT SYSTEM
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DSE 520

ANNEX E

ENGINE MANAGEMENT SYSTEM .

INTRODUCTION

1 The DSE 520 Remote Start Module has been designed to allow the OEM tc meet most of the
industry’'s complex specifications. 1t has been primarily designed to start a generator when a remote start
signal from a remote transfer switch or other monitoring system applies an earthing signal to the remote

start input of the 520. Transfer the load to the generator when the operating criteria have been met, then

shutdown the engine on removal of the remote start signal.
2 Once activated the 520 module carries out alf the start and stop procedures of the engine, indicating
~ the operational status and fault conditions; automatically shutting the engine and giving a true first

up fault condition of an engine failure by a flashing LED and ot imultanecus faults by a steady LED.
This information is indicated by the LEDs on the front panel. \Z '

3  Selective aperational sequences, timers and alarm £ be altered by the customer. Alterations
to the system are made by using a PC with the 808 mte {%4 ' -

4 Access to critical operational sequences an gs for qualified engineers, are barred by a
security code. Timers are-protected by a sepa e alle erator changes to be made.

5  The module is housed in a robust | st|c @ nt panel mounting. Connections to the

module are via locking plug and sockev
Clarification of notatlon used m@ uk

NCTE | % x%ts age\s&eﬁual slement of a procedure to ensure correctness
‘CAUTION < klndl

ind

XOCedure or practice that, if not strictly observed, could result
or destruction of equipment.

WAR %‘é es a procedure or practice that could result in injury to personnel or
\ of life if not followed correctly, - _

DEEP SEA ELECTRONICS PLC own the copyright to this manual, which
cannot be copied, reproduced or disclosed to a third party W|thout prior
written permlsmon

i i

OPERATION -

6  On connection of the dc power supply to the moduls, the module becomes acti\ie.

CONTROL

7 Control of the 520 module is by a three position rotary switch or key-switch (specnﬂed on ordering),
mounted on the front of the module WIth OFF, AUTO and MANUAL positions.

: Annex E
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Fig 1 DSE 520 remote start module front @@
AUTOMATIC MODE OF OPERATION ‘ | ‘ Q\ .
8  The module is a‘cﬁvated by turning the selector switch t @O o @

{1) _When a Remote Start signal is applied tathe 3;& the following séquence is
initiated: @ '
A

, R , S
(3) To allow- for false signals %m&é{g}pe!ay @< initiated, after this delay, if the pre-heat
ris t

output option is selected this tim initiatet),”and the corresponding auxiliary output that is
selected energises. - & :
'NOTE - @ % | ' L |

. If the Remote St@ I is @1 during the Start Delay timer, the unit will return toa

stand-by state é; ; _ _
(4} ‘ After @b\ e delays, the-Fuel Solenoid is energised and the Starter Motor is engaged.
b)) ,

{2} The Remote Start Present LED iliu

{5) The engihe is cranked for a pre-set time pericd. If the engine' fails to fire during this
cranking attempt then the starter motor is disengaged for the pre-set rest period. Should this
sequence continue beyond the set number of attempts, the start sequence will be terminated and

Fail to Start fault will be displayed by a flashing LED.

(6) - When the engine fires, the starter motor is disengaged and locked out at a pre-set
frequency from the Alternator output. Alternatively, a Magnetic Pickup mounted on the flywheel
housing can be used for speed detection. (This is selected by PC using the 808 interface.) The
warning lamp output of the charge alternator can also be used to disconnect the starter motor,
however it cannot be used for underspeed or overspeed. This is explained in the calibration section.

(V) After the starter motor has disengaged, the Safety On timer is activated, allowing Oil
Pressure, Migh Engine Temperature, Underspeed, ' Charge Fail and any delayed Auxiliary fault
inputs to stabilise without triggering the fault. . '

{8) Once the engine is running, the Warm Up timer if selected is initiated, allowing the engine to
stabilise before accepting the load. :

Annex E
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(9)  If an auxiliary output has been selected to give a load transfer signal, this would then -
activate, s .
NOTE

A load transfer will not be initiated until the Oil Pressure has risen and the Oil Pressure switch
has operated. This prevents excesslve wear on the engine. o

(10) - Onremoval of the Remote Start signal, the Stop delay timer is initiated, once it times out the
Load Transfer signal is de-energised, removing the load. The Cooling timer is then inltiated,
allowing'the engine a cooling down period off load bsfore shutting down. Once the Cooling timer
expires, the Fuel Solenoid is de-energised, bringing the generator to a stop.

(11} Should the Remote Start signal be re-activated during the cooling down period, the set will
return on load after the Warming timer has expired. A '

-

The following sequence is only applicable to co@lf -Tiot using external start/stop pushbutton

MANUAL OPERATION

NOTE

control. -,
9 Toinitiate a start sequencé in MANUAL, t ﬂ<@lect @to MANUAL.
NOTE = | @ @ |
There is no Start Delay in this f otseration: '

[t}

this- timer is then initiated and the auxifiary output’

m If the pre-heat ou pus ption is sele
selected is energised. ({74~ @

(2)  After the a& ay, eSElgel olenoid is energised and the Starter Motor is engaged.

{3) The péﬂ'\l j <cra- ' a pre-set time period. If the ehgine- fails to fire during this
cranking attempt A r motor is disengaged for the pre-set rest period. “Should this
set number of attempts, the start sequence will be terminated and

o\l‘s%?ayed by a flashing LED.

en tH
sequence ©ontinue b
Fail to feuit wi\i&

?;Qq%hen the ine fires, the starter motor is disengaged and locked out at a pre-set
equghcy from the Altemator output. Alternatively, a Magnetic Pickup mounted on the flywheel
housing can be used for speed detection. (This is selected by PC using the 808 interface.) The
warning lamp output of the charge alternator can also be used to disconnect the starter motor,
however it cannot be used for underspeed or overspeed. - '

{5) After the starter motor has disengaged, the Safety On timer is activated, allowing Oil
Pressure, High Engine Temperature, Underspeed, Charge Fail and any delayed Auxiliary fault
inputs to stabilise without triggering the fault. o

(6) Once the engine is running, the Warm Up timer if selected is initiated, aliowing the 'engine to
stabilise before it can be loaded. .

(7) The generator will run off load, unless a Remote Start signal is applied, and if Load Transfer
has been selected as a control source, the appropriate auxiliary output sefected will activate.

(8) If the Remote Start signal is removed, the generator will continue to run On foad until the
‘selector switch is turned to Auto. The Remote Stop Delay timer will time out, the load is then
disconnected. The generator will then run Off load allowing the engine a cooling down period.

{9) Turning the selector to STOP de-energises the FUEL SOLENOID, bringing the generator to
a stop. ‘ _

: . Annex E
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MANUAL OPERATION WITH EXTERNAL START AND STOP PUSHBUTTONS

10 If the module has been configured to use external Start and Stop pushbuttons the normal ‘Manual’
mode of operation is over-ridden and the following sequence is observed:

(1) Turn the selector switch to MANUAL.

(2} To start the set operate the ‘Start’ pushbutton the pre~heat output (if selected) will energise
and tha timer is |mt|ated

(3) Once the above delay has expired, the Fuel Solenmd is energised and the Starter Motor is -
engaged.

(4) The engine is cranked for a pre-set time period. If the engine fails to fire during this
cranking attempt then the starter motor is disengaged for. the pre-set rest period. Should this
sequence continue beyond the set number of attempts, the start sequenc il be terminated and
Fait to Start fault will be displayed by a flashing LLED.

frequency from the Alternator output Alternatively, a Magnetic mounted on the flywheel
housmg can be used for speed detection. (This is selected b the 808 interface.) The
warning lamp output of the charge alternator can also be usecttp/dlsconnect the starter motor,
however jt cannot be used for underspeed or overspeed >

(8) After the starter motor has disengaged, th @? activated, allowing Qil
Pressure, High Engine Temperature, Underspe & ny delayed Auxiliary fault

mputs to stabilise without tnggermg the fault

{7} Once the engine is running, the W erq @IS initiated, a!lowmg the engine to

stabilise before it can be loaded.

(8) °  The generator will run off | & SS a R@e Start signal is applied, and if Load Transfer

{5) When the engine fires, the starter motor is dlsengaged \'? cked out at a pre-set

has been selected as a control st ea riate’auxiliary output selected will activate,

(9 If the. Remote Sta |s re Xte generator will contlnue to run On load until the
selector switch is turne The Iay timer will time out, the load is then disconnected.
The generator will the un

% the engine a cooling down perlod
(10) Turnmg ctor or pressing the ‘Stop’ Pushbutton de-energises the FUEL
SOLENOID, e\\l;l-»e generato a stop.

PROTECTIONS

11 The LEDs will indicate the fault condition and one of the auxiliary outputs, if selected to bs a
- common alarm output, will activate. First up fault is indicated by a flashing LED, subsequent faults which
happen simultaneously are indicated by a steady LED. Warnings are also indicated by a steady LED.
Indications are fed directly from the appropriate input and are indicated by a steady LED, which will be

present for as long as the input is active, this feature can be used to allow the module to operate as an
Annunciator,

4

NOTES

(1) An auxiliary output may be configured as one of three alarm optiohs, Shutdown, Warning or
Common Alarm (Shutdown and Warmngs) This is in" addition to the list of other control sources
from which it may be driven. : :

(2) There is a Common alarm LED on the front panel which illuminates to indicate alt Shutdown
and Warning faults. This is mainly used to indicate fault conditions such as Emergency Stop, Fail to
Stop, Underspeed, Sensor Fail and Oil Pressure Switch which do not have their own individual LED
to indicate the fault. A warning indication is illuminated steady, while shutdown indications flash.

Annex E . '
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{3) A corrupt configuration is indicated by all the LEDs flashing. The module must then be re-
configured, '

WARNINGS
12 Warnings are self-resetting, once the fault has been removed the input is reset.

{1 CHARGE FAIL, if charge alternator voltage falls below the pre-éet trip voltage after the end
of Safety On timer, the Charge Fail LED is illuminated. . ‘

(2) AUXILIARY INPUTS, if an auxiliary input has been configured as a warning the appropriate
LED will illuminate. '

t this could indicate that the Qil
ED will illuminate.

(3) ' OIL PRESSURE SWITCH, the 520 will only attempt to
is initially low, {engine at rest, not running). It is also po'ssibllej

ank the engine if the Oil Pressure
a
Pressure switch is faulty if engine not running. The Common- ErE%L

SHUTDOWNS

13 Shutdowns are latching and stop the Generator. @IQM switch must be turned to Stop Reset

and the fault removed to reset the module. - :

(1)~ EMERGENCY STOP, removal of e@ Cs - the Emergency Stop input initiates

the following sequence. Firstly it will initi own of the Generator and prevent any
attempt to restart the- Generator unti% pushbutton has been reset. Secondly, it

g
removes the +ve dec supply from hoth the Fuel S@eg id and Starter Solenoid. This input is always
active when AUTO or MANUAL i d. @
NOTE , 3£> QLT
%b |
The Emergency& nal mus present otherwise the unit will shutdown.

(2)  LOW OIL PRESSURE acii
5 %he Low Qil Pressure LED will flash.

has expired, |@ 5.8 sh .
@'GIN MPERATURE, activation of the High Engine Temperature input after the
ng ler ha

tion of the Low Oil Pressure input after the Safety On timer

{3)
Safety r , initiates a shutdown. The High Engine Temperature LED will flash.

X&)VERSPﬁMfthe engine speed exceeds the pre-set trip a shutdown is initiated. The -
r .

eed LED will flagh. Overspeed is not delayed, it is an immediate shutdown.

(5) FAIL TO START, if the engine fails to fire after the pre-set number of aftempts to crank, the
start sequence is terminated. The Fail to Start LED will fiash.

(8) FAIL TO STOP, if the generator fails to stop after the pre-set time, the Common Alarm LED
will flash. Two conditions must be met to signal that the generator has stopped, Oil Pressure has

gone low, and that no speed is sensed from either Magnetic Pickup or Alternator speed sensing
sources. . ‘ :

{(7) UN[iERSPEED, if the engine speed falls below the pre-set trip after the Safety On timer has
- expired a shutdown is initiated. The Common Alarm LED will flash.

(8) - SENSOR FAIL, if the speed-sensing signal is lost during cranking, the Generator wili
shutdown and the Gommon Alarm LED will flash. . ’

NOTE

This will only occur if the speed-sensing signal is lost during cranking or during the safety on
timer. If the signal is lost during normal operation, the Generator will shutdown with an
Underspeed alarm, ' : '

Annex E
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{9) AUXILIARY INPUTS, if an auxlhary mput has been configured as a shutdown the
eppropnate LED will |||um|nate

NOTE

It is possible for the LEDs to be configured to indicate any of the 32 different control sources in
addition to the shutdowns and warnings detail above. Please refer to the 808 Software Manual
for detail on how to achleve this, :

INSTALLATION INSTRUCTIONS

t4  The model 520 Remote Start Module has been designed for front panel mounting Fixing is by two
spring loaded clips for easy assembly, -

68.00mm
\Banelg

15 In déonditions of excessive V|br should be mounted on suitable anti-vibration
mountings. . \\

! . //\\ |
COOLING : Y

. /H\ -
16  The module has b |gne rate over a wide temperature range -30° C to +55° C.
However allowances e ma the temperature rise within the control panel enclosure. Care
should be taken % ount possnb heat sources near the module unless adequate ventllatlon is

-

provided. The relati midity inside the control panel enclosure should not exceed 85%.

Annex E . .
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UNIT DIMENSIONS

17 All dimensions are in mm.

111.0mm

———

520 Auto Start Unit Arrangement

Aug 03

DSE 520

Fig 4 Front panel layout

Model 520
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Model 520
Auto Start Unit

1\2[314}5?6 71819 10[1112/13

Serial Number

_i |1415161718/1920

| S —

, Fig 5 Rear panel layout @ﬁ B '
ELECTRICAL CONNECTIONS . ( @
18 Connections to the 520 Modu#e are via piug and s ket &@

CONNECTION DETAILS

19 The following describes the connecuo . eco & cable sizes to the two plugs and
sockets on the rear of the 520 Module. Se Ké%Fp nel | %

WAY
Pin Descnptmn/?\ N §I/> ' Notes
No. /3\ - i )
1| do Plant Supplgihbutfive) \\Mmm |
2 |de F’Iantr‘SQpﬁgljl'nBut (+v§) 2.5mm | (Recommended Fuse 16A)
3. Emergeﬁ%éﬁvp Input’ 2.5mm | Plant Supply +ve. Also suppiies fuel and start
outputs. (Recommended Fuse 32A)
4 | Fuel relay Output 2.5mm | Plant Supply +ve from Pin 3. 16 Amp rated.
5 | Start relay Output | 2.5mm | Plant Supfaly +ve from Pin 3. 16 Amp rated,
6 | Auxiliary Output Relay 1 1.0mm | Plant Supply +ve. 5 Amp rated.
7 Auxiliary Output Relay 2 1.0mm -Piant'Supply +ve. 5 Amp rated.
8 Charge Fail lnput/ Excitation | 1.0mm Must NOT be connected to plant supply -ve if
Output _ -| not used,
9 | Low Oil Pressure Input 0.5mm | Switch to -ve
10 | High Engine Temp Input 0.5mm | Switch to -ve
11 1 Auxiliary Input 1 0.5mm | Switch to -ve
12 | Auxiliary Input 2 0.5mm | Switch to -ve
13 | Remote Start Input . | 0.5mm | Switch to -ve
Annex E
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TABLE 2 PLUG B 10 WAY

DSE 520

Pin ‘ Description

Notes

Cable
No. Size .
14 | Alternator Input L1 1.0mm | Do not connect if not used. (2A Fuse)
15 Alternator input N 1.0mm | Do not connect if not used.
16 | DO NOT USE Ensure no connection is made fo this pin.
17 | Auxiliary Output 3 1.0mm | Plant Supply +ve. 5 Amp rated.
18 | Auxiliary Input 3 0.5mm | Switch to -ve
19 | Auxiliary Input 4 0.5mm | Switch to -ve
20 | Magnetic Pickup Input (+ve) 0.5mm Connect to Maqqetic Pickup device.
21 | Magnetic Pickup Ihput (ve) | 0.5mm | Connect to negic Pickup device.
22 . | Tachometer Outpu{ (+ve) (.5mm | Optio %%%lﬂed on ardering.
‘ ' o Tachm?;:H ust be completely isolated.
23 | Tachometer Output (-ve) 0.5mm Qggl?a specified on ordering.
' : _ et/ermust be comp[etely isolated.

NOTE

Screened cable must be used fcr
earthed at one end ONLY,

CONNECTOR FUNCTION DETAI.
f—Lﬁctto

20 The followmg descn
panel fayout Figs.

((\

g etlc Plckup, ensuring that the screen is

the two connectors on the rear of the module. See rear

é% 3 PLUGA FUNCTIONS

PO

Descnptlon

Ylgéupply\*e&ystem de negative input. (Battery Negative).

2 dc Supply +ve, System d¢ posttlve input. (Battery Positive).

Emergency Stop input. Internally linked to Starter and Fuel outputs. If this input is not
connected to positive the module will be locked out, and if the engine is running will
shutdown immediately. Positive Supply also removed from Starter and Fuel therefore
only a single-pole Emergency Shutdown button is required. .

4. Fuel Relay output. Plant Supply +ve from Pin 3. Used to control the fuel solenoid.
5 Starter Relay output. Plant Supply +ve from Pin 3. Used to control the Starter Motor.:
6 Auxiliary Relay output 1. Plant Supply +ve. Configurable output, see Calibration Manual
: for options available.
Auxiliary Relay output 2. As for Auxiliary cutput 1 (Pin No 6).
8 | Charge Fail input/Exmtaﬂon output. Supplies excitation to the Plant Batlery Chargmg
Alternator, also an inputfor the Charge Fail detection circultry.
(continued)
Annex E
Aug 03 Page 11




DSE 520

TABLE 3 PLUG A FUNCTIONS {continued)

Pint _ Description

No.
9 | Low Oil Pressure input. This is a negative switched input, it is possible to calibrate the |

input to be a normally closed signal or a normally open signal. This input is used to signal
to the madule that the pil pressure is low. :

10 High Engine Témperature input. This is a negative switched input; it is possible to
calibrate the input to be a normally closed signal or a normally open signal. This input is
used to signal to the module that the engine temperature is high.

11 Auxiliary input 1. This is a negative switched configurable input, see Calibration Manual
for aptions available. It is possible to configure the input to be a normally closed signal or

a normally open signal. . ‘

12| Auxiliary input 2. As for Awliary input 1 (Pin 11). - =l

13 Remote Start input. This is a negative switched input that wil g
Auto is selected. It is possible to configure the input to be @

normally closed signal. '
NS

o TABLE 4 PLUGBFU%T\/O@ &©
Pin | Des%w- &

the generator when
rally open signal or a

No.
14 Alternator Input L1. Used for Attern.}a@\\eﬁ sen -
15 | Altenator Input N. Used for Altermator speed sanging:”
16 | DO NOT USE P §‘7 ' <)g ,

17 Auxiliary Relay output %Qagﬁsup@ Configurable output, see Calibration Manual

for options available, o

18 | Auxiliary input 3, 'l{i@‘jja neg(\t%:.@tched configurable input, see Calibration Manual
' i is p§§ te

for options ava I/ ‘7 I configure the input to be a normally closed signal or
- a normally o ignal. :

19 | Auxiliarydnddta:"As for Alxifiary input 3 (Pin 18).
20 Magne}i@p\‘ut +ve. An AC signal from the magnetic pickup +ve forks‘p‘eed sensing.

21 Magnetic input -ve. An AC signal from the magnetic pickup -ve for speed sensing.

22 . | Tachometer output +ve. 0.5 or 1.0 mA Tachometer can be used.

23 Tachometer output -vé. _

Annex E .
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DSE 520

TABLE 5 CALIBRATION SOCKET

| Pin No, ‘ Description
1 Ground -
2 ‘Transmit Data
3 Receive Data
4 +5 Supply

CAUTION

EQUIPMENT DAMAGE. This socket is for the connectlon -of approprlate products
manufactured by Deep Sea Electronics plc only. Connection of any other device may causé
damage and will invalidate the warranty. %

SPECIFICATION

21

Alternator Input Frequency 5
* Magnetic Input Range \ﬁ

de Supply o - 80to35 @uous *
Cranking Dropouts - ‘Able to V for 50 mS, providing supply was at

Ieast 10 ore dropout and supply recovers to 5 V.

Max. Operating Current -

Max. Standby Current -

Alternator Input Range C- .
d engine speed,

V {Clamped by transient SUPPressors}

Magnetic Input Frequency V 10 000 Hz at rated engine speed.
Start Relay Output /? \ L DC at supply voltage.

Fuel Relay Output @% p DC at supply voltage. -

Auxiliary Relay Outputs % mp DC at supply voltage.

Dimensions &n 144 x 72 x 118.5 (Excludlng Key-switch or Knob)
Charge Falil / Excitaf 0Vio35V.

Operating Teyérau @ -30 to +55°C.

COMMISSIONIN 9\\/

Pre- comml

22_ e system is started, it is recommended that the following checks are made:
(1 ' The unit is adequately cooled and all the wiring to the module is of a standard and rating
compatible with the system,
(2) The unit dc supply is fused and connected direct to the battery, and is of correct polarity.
3) . The Emergency Stop input is wired to an external normally closed switch connected to dc
posifive. ‘
NOTE

. If Emergency Stop feature is not required, link this input to the dc positive,

4) To check the start ¢ycle, take appropriate measures to prevent the englne from starting
{disable the operation of the fuel solenoid). After a visual inspection to ensure it is safe to proceed,

connect the battery supply. Turn the selector switch to MANUAL. The unit start sequence will
. commence,

Annex E
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DSE 520

(5) - The starter will engagé and operate for the pre-set crank period. After the starter motor has
attempted to stait the engine for the pre-set number of attempts, the FAIL TQ START LED will be
_ flluminated. Turn to OFF to reset the unit. '

(6) Restore the engine to operational status {reconnect the fuel sclencid), again select
MANUAL and this time the engine should start and the starter motor should disengage
automatically. If not then check that the engine is fully operational (fuel available, etc.) and that the
fuel solencid is operating. The engine should now run up to operating speed.. If not, and an atarm is

present, check the alarm condition for validit
continue to run for an indefinite period.

(7) Select AUTO on the front panel, the engine will run for the pre-set cooling down peri’od, then
shutdown. The generator should stay in the standb
present on the Remote Start input.

(8) initiate a remote start by grounding the Remote Start in
and the engine will run up to operational speed. If one of the Auxiliary Out ts\nas been configured
for Load Transfer, the Generator will accept the load. If not, check t

Contactor Coil. Check the Warming timer has timed out. @

{(9) Remove the Remote'Start signal, the return sequen
periad, the lead will be removed from the generator. The geners

-cooling down period, then shutdown. : Q Q

(10) All internal timers and selections should now ed t tomer's specifications or

to the engine and aiternator manufacturers recommend s. _
(11} If despite repeated checking of t & @en the 520 and the customer's
th
Y

h
system, satisfactory operation cannot be @ :

factory for further advice on;

INTERN

=
I ﬁ@ TEL: ) 1723 377566
INTERNg\é AL th% 44%0) 1723 354453

iy 4

<

. | Eﬁ%l SSUp pseaplc.com
FAULTFINDING (J(}) ?g@
Ang:

23  Management sye;t%k u!&,@m%ﬁ

D)

possible remedies are shown below:

BLE 6 FAULT FINDING

y, then check the input wiring, The engine should .

y mode. If not check that there is not a signal

put. The;éf;t éequence will start

©/wiring to the Generator

t{rt.' After the pre-set time
t will then run for the pre-set

stomer is requested to contact the

Symptom

Possible remedy

Unit is inoperative

| Select AUTO on the front panel. Check the battery and wiring
- to the unit. Check the DC supply. ‘Check the DC fuse,

Unit shuts down

Check DC supply voltage is not above 35 Volts or below 8 Volts
Check the operating temperature is not above 55°C. Check the
de fuse. ' ‘ .

Unit locks out on Emergency Stop

If an Emergency Stop Switch is not fitted, ensure that a positive
is connected to the Emergency Stop input. Check emergency
stop switch is functioning correctly. Check wiring is not open
circuit. .

intermittent sensor fault

Ensure that Magnetic pickup screen is only connected at one
end, if connected at both ends this enables the screen to act as
an aerial and will pick up random voltages. ‘

Low oil pressure fault operates after
engine has fired '

Annex E
Page 14

Check engine oil pressure. Check oil pressure switch and
wiring. Check configured polarity is correct.

{(continued)
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DSE 520

TABLE € FAULT FINDING (continued)

Symptom

- Possible remedy

High engine temperature fault
operates after engine has fired.

| Check engine temperature. Check switch and wiring. Check

configuration of input, ie Normally Open.or Normally Closed.

Shutdown fauft operates

Check relevant switch and wiring of illuminated fault LED.
Check configuration of input. if only common alarm LED -
iluminated, please refer to Para 11, Note 2.

Warning fault operates

Check relevant switch and wiring of illuminated fault LED.
Check configuration of input. If only common alarm LED
illuminated, please refer to Para 11, Note 2.

Fail to Start is activated after pre-
set number of muiti attempts to start

Check wiring of fuel solenoid. Check fuel. Check battery
supply. Check battery supply {§ present on the Fusl output of
the module. Check the spe@ nsing signal is present on the .

e

Continuous starting of gehe.rator
when in AUTO .

520 inputs. Refer toen e ‘
Check that there is rf \QP present on the Remote Start mput
Check conflgure}i is correct. :

Generator fails to start on receipt of
-Remote Start signal

Check Start Del&awﬁo{er has timed out. Check signal i is on
Remote S(tg"m\lckput /

"| Pre-heat inoperative Chec \;é/en : &}{e/r plugs. Check battery supply.
' Chec &sernt on the Pre-heat output of
e t has been selected in the configuration
A{Qen

Starter motor inoperative

ck tarter solenoid. Check battery supply. Check
r% is present on the Starter output of module.,

t the Emergency Stop input is at +Ve,

Engine runs but gene
take load

n& I/I hot

\c§>Warm up timer has timed out. Check configuration to
sure output has been selected to give Load Transfer.

ﬂ{\\ o

NCTE AN J/

f
Fault
Int
s@;a%m

ted g

ltisr mended I\

Aug 03

@

the module state, any alarm conditions present and the state of all inputs

reatly by utilising the Diagnostic feature availabte from the PC

hat diagnostics are used to aid fault finding wherever possible.
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TYPICAL WIRING DIAGRAM
24 Atypical wiring diagram of the Model 520 module is shown in Fig 6.

DSE 520
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CALIBRATION

DSE 520

25 The 520 module can be calibrated by using a PC with the Interface Module 808.

PC INTERFACE MODULE 808

26 The PC interface 808 kit comprises the following:

v

(1) 808 Interface module,

(2) 25t 9way adaptor.

(3)  FCC 68 (4 Pin) connecting lead,

(4) Floppy d:sk with conﬂguratlon software,

ICON DESCRIPTIONS

27 The DSE P520 module is available with graphical icon;f'
the English language may cause problems and also aflo t

be used.

of text. This is for use where text in
andard module for all world markets to

TAB@ONS >

Meaning

Description

Stop/Reset

to Eerator and reset any alarm conditions.
Rgé.qe\ e Operation section of this Manual.

Auto -

©
&

Ssontroller will automahcally start the generator
glven a remote start command. Refer to Para 8
this Manual,

@
N

The controller will start the generator under manuat
control. Refer to Para 9 of this Manual.

ﬂ@@)@n Fg{é}?%-\éf

A low oil pressure shutdown has occurred. Refer to.
Para 13 of this Manual.

Hig@@i\ﬁe i’emperature

" A High Engine Temperature shutdown has occurred:
Refer to Para 13 of the Manual.

Overspeed

" An overspeed shutdown has occurred. Refer to Para
13 of this Manual. :

Fail to start/Over-crank

The engine has failed to start after the pre-set number
of attempts. Refer to Para 13 of this Manual,

Charge Fail

The charge alternator on the engine is not giving
sufficient output. Refer to Para 12 of this Manual. -

Commaon Alarm

An alarm condition has been detected Refer to Para
11 of this Manual,

(Warning = Steady, Shutdown = Fiashing)

Remote Start Active

The remote start signal is being applied to the module.

dc Power On

The module is being supplied with a suitable dc
supply. -

Aug 03
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DSE 520

APPENDIX 1

FACTORY DEFAULT CONFIGURATION

NOTE

Fig 7 LED identification ?@ EQ

The software disk supplied with the Calibratio te gta ns a Microsoft Word document
for the automatic creation of suitable label i e Aﬁ% LEDs.

FACTORY DEFAULT CONFIGURATION % & _
i I&&gg configuration, allowing it to be used as a

1 The 520 module when shipped
standard module if no configuration j

©\ Ii% OuUs ITEMS

7 '

_ \\/ \\tem o Value
Mﬁﬁempts@ : _ 3 ‘
Alfsrator frequency input present | Yes
“Nominal frequency 50Hz
Alternator poles 4
Magnetic pickup input present : No
Flywheel teeth 118
Nominal RPM | ' | 1500
Lamp test enabled ' No

Start button None
Stop button : , 1 None
Safety on delay time termination Premature
Load transfer mode Normal
Pre-heat mode ' Normal
Tachometer fult scale current 0.5mA
Tachometer full scale RPM 2500
Electrical trip enabled ' No

Annex E
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CONFIGURABLE INPUTS

DSE 520

Input channel Polarity Typeé Activation time

Remote start - Close to activats

Low oil pressure Close to activate Shutdown Active from safety on
High engine temp. Close to activate ‘Shutdown | Active from safety on
Auxiliary input 1 Close to activate Warning Always active
Auxiliary input 2 Close toractivate Warning Active from safety on
Auxiliary input 3 Close to activate Shutdown Active from safety on
Auxiliary i'nput 4 Close to activate Indication Always active

RELAY OUTPUTS @%

Output channel

Polarity

\)

Auxiliary output 1

Energize

o

)1 Pre-heat

Control source

Auxiliary output 2

Energizg/ \\

1{@\51m0n alarm

Auxiliary output 3

Enefgize

vff);}é:l transfer

ﬁ N/I‘\%%.EDS |

LED 1> potarity " Control source
LED 1. /€ (it 29 Auxiliary IP 1 active
LED 2 ¢ Lit 30 Auxiliary IP 2 active
LED/E ™) Lit 31 Auxiliary IP 3 active
LED # Lit | 32 Auxiliary IP 4 active

&:EB 5 Lit 25 Remote start present
\\‘%LED 6 Lit 27 Low oil pressure alarm
-~ LED 7 Lit 28 High engine temp. alarm
LED 8 Lit " | 20 Overspeed alarm
LED 9 Lit .| 7 Fail to start alarm
LED 10 - Lit 21 Charge fail alarm
LED 11 Lit 18 Common alarm

. Aug 03
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" DSE 520

SYSTEM TIMERS
Timer Mins:Secs

Remote start delay time 0:05
Remote stop delay time 0:30
Cranking time 0:10
Crank rest time 0:10
Safety on delay time - 0:10
Warm up time 0:05
Cooling time 0:30
Fail to stop time 0 SM\
ETS hold time

| Pre-heat time ﬁ)\@b
Sensor fail delay time 7 502
Smoke limiting time PR
Smoke limiting ramp time _ \)) \O\QOJy

ANALOG M\s@@

_ Leve}\KU) L Value

Overspeed on alternato /@@@@y @ /\3 57.0Hz
Overspeed on magne{@%up - O 1750 RPM
Overspeed ove /shoxg\t\ﬁng /sg@\\Welay 0%
Underspeed o alteinator fequéney - 30.0 Hz
Undersp@g\iq@nagqe@}n@up 1250 RPM
Crar@{d@@ﬁnect oﬂ\{\&\rr?ator frequency 21.0Hz
C%@dﬁsconnec’t on magnetic pickup 600 RPM

| Crank disconnect charge alternator voltage 30.0V
Charge fail voltage 8.0V

Deep Sea Electronics Plc
Mountside Park
Queen Margarets Road
Scarborough
North Yorkshire
YO11 2RH
England

TEL: 44 (0) 1723 377566
FAX: 44 (0) 1723 354453
E-mail: Support@Deepseaplc.com
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