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Statement of Indemnity
The information, specifications, illustrations, 
instructions and statements contained 
within this publication are given with our 
best intentions and are believed to be 
correct at the time of going to press.
Our policy is one of continued development 
and we reserve the right to amend any 
tech nical information with or without prior 
notice.
Whilst every effort is made to ensure the 
accuracy of the particulars contained within 
this publication, neither the Manufacturer, 
the Distributor nor the Dealer shall in 
any circumstances be held liable for any 
inaccuracy or the consequences thereof.
The information given is subject to the 
Company’s current Conditions of Tender 
and Sale; is for the assistance of users; and 

is based upon results obtained from tests 
carried out at the place of manufacture. 
This Company does not guarantee that the 
same results will be obtained elsewhere 
under different conditions.
Parts that have not been approved by the 
Lister Petter organisation cannot be relied 
upon for correct material, dimensions or 
finish. The Company cannot therefore be 
held responsible for any damage arising 
from the use of such parts, and the 
guarantee will be invalidated. 
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inTroduCTion
This handbook explains the operation 
and routine maintenance of Lister 
Petter T series (TR) air cooled diesel 
engines. 
If your engine is part of a Lister Petter 
generating set, there is a separate 
operators' handbook for the genset, 
to explain such features as the control 
module.

enGine idenTiFiCaTion
To identify which model of Lister Petter 
T- Series diesel engine you are using
refer to the engine serial number, which
is stamped on a plate attached to the
engine. It identifies the type and build
of the engine (see below) to enable
the correct maintenance procedures
to be carried out. Here is a sample
serial number:

16  001234  Tr3  a 01 
 16
04 
TR3 
A 
01  

Year code (16 = 2016) 
Unique engine number 

Engine series
Anti clockwise rotation 

Build number

The illustrations on page 4 show 
features of the different engine models. 
When following the instructions in this 
handbook you will need to be familiar 
with the parts labelled.  (See also table 
below.)

usinG This handbook
Operating or servicing a diesel engine 
is  potentially dangerous. You must not 
attempt it unless you have the necessary 
knowledge and experience. 
Read each sect ion thoroughly 
and carefully, taking note of the all 
information and instructions given. This 
is for your safety and to ensure the 
correct maintenance of your engine. 
For specific aspects of operation 
and maintenance, use the table of 
contents or the index to find the section 
you need. Where instructions are 
numbered in sequence, they must be 
followed in that order. This applies in 
particular to maintenance and repair 
procedures (Sections 5 and 6).
In cases of difficulty, or to obtain spare 
parts, please consult your local Lister 
Petter distributor or dealer.

runninG-in
To assist running-in all engines are 
despatched with an initial fill lubricating 
oil which must be changed after 100 
hours. Your engine does not require 
gradual  light-load running-in. Extended 
light-load running should be avoided, 
as this could damage the cylinder bore 
and allow lubricating oil to enter the 
exhaust system.

T SerIeS AIr Cooled dIeSel engIne ModelS
TR Model Characteristic features

TR2 Two cylinders, air cooled, naturally aspirated, direct injection

TR3 Three cylinders, air cooled, naturally aspirated, direct injection

TR4 Four cylinders, air cooled, naturally aspirated, direct injection
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1. saFeTy inFormaTion

1. Safety Symbols This  figure identifies the ISO 8999 symbols currently used by Lister Petter.

Read the information in this section 
carefully and follow all the advice 
given. Pay especial attention to the 
cautions and warnings demonstrated 
below, which are used throughout this 
handbook.

 CauTion
This caution draws attention to 
special information or procedures 
which must be correctly observed, 
to avoid damage to, or destruction 
of, equipment.

 WarninG
This warning draws attention to 
special information or procedures 
which must be strictly observed. 
Failure to do so may result in 
personal injury.

 WarninG 
ThIS WArnIng drAWS ATTenTIon 
To SPeCIAl InForMATIon or 
ProCedUreS WhICh MUST be 
STrICTly obSerVed. FAIlUre To 
do So MAy reSUlT In SerIoUS 
InjUry or deATh.

1.1 General saFeTy 
inFormaTion
Starting and operating any diesel 
engine is potentially dangerous. Do not 
attempt to do so unless you have the 
necessary knowledge and experience. 
Ensure that anyone attempting to start 
and operate your diesel engine has 
been properly trained and instructed 
in the correct procedures.

 WarninG
Follow all safety instructions 
accurately.
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Carefully read and follow all safety 
information and instructions in this 
manual. 
Observe the safety and informative 
symbo ls  on  your  eng ine  and 
equipment.

emergency precautions
• Be prepared with suitable equipment
and knowledge in case a fire starts.
• Identify a location from which calls
to the emergency services can be
made if necessary.
• Ensure a third party knows where
you are working and when you leave
the working area.

General precautions
• Ensure the engine is securely
mounted.
• Ensure that there is a generous
supply of cooling and combustion air 
available.
• Keep the engine and surrounding
area clean.
• Some accessories may require
guards which must be supplied and
fitted by the purchaser. Keep all safety
guards in position.
• Do not make any unauthorised
modifications as these may affect the
safe operation of the engine and put
the operator at risk.

1.2 personal saFeTy
• Wear personal protective clothing
and safety equipment appropriate to
the work being done.
• Keep clear of moving parts at all
times.

 WarninG
KeeP The body And CloThIng 
CleAr oF MoVIng or hoT PArTS 
AT All TIMeS.  ConTACT oF MoVIng 
PArTS WITh UnProTeCTed SKIn 
CAn CAUSe SeVere bUrnS. 
enTAngleMenT WITh roTATIng 
eqUIPMenT CAn CAUSe SerIoUS 
InjUry or deATh. 

• Tie long hair close to your head.
• Wear close-fitting clothing.
• Do not wear a necktie, scarf, loose
clothing or necklace when working
close to a running engine.
• Where possible, remove rings and
other jewellery to prevent entanglement
in moving parts. These items could also
cause a short circuit if any part of the
electrical system is being worked on.

 WarninG
Protect yourself against prolonged 
exposure to loud noise. Failure to do 
so can cause impairment, or loss, 
of hearing.

• Wear suitable ear protection against
loud noise.
• To avoid loss of concentration, do
not use music or radio headphones
while operating an engine.
• When undertaking maintenance, do
not work under any plant that is held
only by overhead lifting equipment.
• Where appropriate, make sure that
guards are properly fitted.

1.3 preCauTions WiTh 
ChemiCals
Protect yourself from exposure to 
hazardous chemicals at all times, 
as this can cause serious injury. 
Potentially hazardous chemicals 
include lubricants, fuel, battery acid, 
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paint and adhesives.
Manufacturers' safety data sheets 
will provide specific details of the 
physical and health hazards, safety 
and emergency procedures and 
any necessary personal protection 
equipment required while working with 
hazardous materials.
• Handle fluids with care at all times.
• Rectify any fuel or oil leak as soon
as is practicable and clean up any
spillages when they occur.
• Remove any build-up of grease, oil
or debris.
• If any fluid comes into contact with
the skin, clean off immediately (in the
case of lubricating oil, clean off as soon
as is practicable).

Fuel and high pressure Fluids
• Store fuel and other flammable
liquids away from fire hazards.
• Always stop the engine before
refuelling.
• Do not overfill the fuel tank.
• When working with fuel do not
smoke or work near to heaters or other
fire hazards.
• High pressure fluids are extremely
hazardous. Never allow any part of the
body to come into contact with high-
pressure fuel oil, compressed air or
hydraulic oil, for example when testing
fuel injection equipment.

 WarninG 
do not  expose  pressur ised 
containers to heat, and do not 
incinerate or puncture them.

 WarninG 
neVer ToUCh or IngeST hIgh-
PreSSUre FlUIdS SUCh AS 
hydrAUlIC oIl, CoMPreSSed AIr 
or FUel oIl. ThIS CoUld leAd 
To SerIoUS InjUry, or deATh.

1.4 Fuel sysTem 
preCauTions

 WarninG
neVer AlloW Any UnProTeCTed 
SKIn To CoMe InTo ConTACT WITh 
The InjeCTor SPrAy AS FUel 
MAy enTer The bloodSTreAM 
WITh FATAl reSUlTS.

 WarninG
n e v e r  m a k e  u n a u t h o r i s e d 
adjustments to the fuel injection 
pumps. This could be dangerous 
and invalidates warranty claims.

• When priming or checking the fuel
injection pump timing, care must be
taken to wipe any spilled fuel from the
outside of the engine.
• Always fit a new joint when a union
has been disturbed.
• Special care must be taken to see
that there is no leakage from the joints
of the fuel pipe connection to the pump.
• When tightening or loosening fuel
injection pump delivery connections
use two spanners to  prevent unsealing
of fuel pump delivery valve holders.
• When refitting the fuel pipe from the
pump to the injector, the connection to
the injector must be tightened before
the connection to the fuel pump. This
procedure will ensure that there is no
leakage from these joints.
• It is most important that all fuel
joints are tight and leak-proof.
• Always fill the fuel tank through
a fine strainer. It is best to do this at
the end of the engine work period so
that any sediment stirred up has time
to settle before the engine is used
again, and the risk of condensation
contaminating the fuel is minimised. If
using a can, avoid tipping out the last
few drops.
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• Funnels are very difficult to keep
clean in dusty conditions. Wash them
before and after use and wrap them up
when not required, or fill the tank direct
from a small-mouthed screw-capped
can.
• The fuel injection equipment is
manufactured to very accurate limits
and the smallest particle of dirt will
destroy its efficiency.

 CauTion
Keep the fuel free from water and 
contaminants.

1.5 preCauTions WiTh 
FilTers and elemenTs
• Used filters and elements contain
some of the filtered liquid and should be
handled and disposed of with care.
• After handling new or used elements,
wash your hands thoroughly.

 WarninG
do not allow fuel or new or used 
lubricating oil to come into contact 
with unprotected skin. It is dangerous 
and could cause skin irritation.

 WarninG
Take careful precautions with filters 
and elements. The materials used in 
the manufacture and treatment of 
some types may cause irritation or 
discomfort if they come into contact 
with the eyes or mouth, and they 
may give off toxic gases if burnt. 

1.6 preCauTions WiTh oil 
seals
Some engines may be fitted with seals 
or 'O' rings manufactured from Viton 
or a similar material. When these 
substances are exposed to abnormally 

high temperatures, in excess of 400°C 
(752°F), an extremely corrosive acid is 
produced.

 WarninG 
IF An oIl SeAl ConTAInIng 
VITon (or SIMIlAr MATerIAl) 
degenerATeS, IT ProdUCeS 
An exTreMely CorroSIVe ACId 
ThAT CAnnoT be reMoVed FroM 
The SKIn. IF yoU See SIgnS 
oF deCoMPoSITIon, or Are 
In doUbT, WeAr dISPoSAble 
heAVy dUTy gloVeS.

• If in any doubt about an oil seal,
always wear disposable heavy-duty
gloves.

1.7 preCauTions WiTh 
baTTeries
Batteries contain hazardous sulphuric 
acid. Great care therefore needs to be 
taken when using them. 
• Do not smoke near batteries and
keep sparks and flames away from
them. Do not work near to heaters or
other fire hazards.
• Switch off the battery charger
before connecting or disconnecting 
the charger leads. Disconnect the 
battery negative (earth) lead first and 
reconnect last.
• Keep the top of the battery well
ventilated during charging.
• Never flash connections.
• Never use a damaged battery.
• Before charging the battery warm
it to around 16°C (60°F).

 WarninG
never attempt to charge a frozen 
battery; it may explode. 



12

T series enGines operaTors' handbook

 WarninG
Take especial care with batteries, 
which contain highly corrosive 
sulphuric acid which is poisonous, 
will burn skin and clothing, and will 
cause permanent damage including 
blindness if splashed into the eyes. If 
acid accidentally comes into contact 
with skin, eyes or clothes, flush it 
away with copious amounts of fresh 
water and seek medical aid.

1.8 preCauTions WiTh 
eleCTriCal sysTems
• Ensure that the battery is of sufficient
capacity to start the engine down to its
minimum operating temperature, taking
into account any drag that may be
imposed on the engine by the type of
trans mission that is attached to it.
• Ensure that the battery and all
engine wiring cables are of sufficient
size to carry the currents required.
• Check that the engine-mounted
alternator is of sufficient output to cope
with the total electrical load required by
the machine to which it is fitted.

Wiring
Ensure that the engine wiring cables are:
• Bound together in a loom and
adequately supported.
• Routed to avoid any hot surfaces,
particularly the exhaust system.
• Not in contact with any rough
surfaces or sharp corners so as to
avoid any possibility of chafing.

Charge Winding precautions
• Never connect a battery into the
system without checking that the 
voltage and polarity are correct.
• Always ensure cables are fitted to
their correct terminals.

• Never flash any connection to
check the current flow.
• Never  exper iment  wi th  any
adjustments or  repairs to the system.

 CauTion 
ensure that the battery is correctly 
connected. Failure to do so could 
cause short circuit or reversal of 
polarity, destroying diodes and 
transistors. 

• Never remove any electrical cable
while the battery is connected in the circuit.
• Never disconnect the battery
unless the engine has stopped and all
switches are in the off position.
• Always disconnect the battery and
charge windings before commencing
any electric welding when a pole strap
is directly or indirectly connected to the
engine.

1.9 WasTe disposal 
preCauTions
• Extreme care must be taken
to ensure that waste oil, fuel, filter
elements, battery electrolyte, solvents
or other toxic wastes are disposed of
in accordance with local regulations to
prevent contamination.

 WarninG 
To avoid contamination and personal 
injury, never dispose of toxic or 
other waste except in accordance 
with official regulations.

1.10 preCauTions beFore 
sTarTinG 

 WarninG
Starting any diesel engine is 
potentially dangerous. do not 
attempt to do so unless you have 
been properly trained.
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• Ensure that the engine is free to
turn without obstruction.
• Check that the lubricating oil level
is correct. The oil sump must be filled
to the ‘full’ mark on the dipstick; do not
overfill.
• Check that the fuel supply is
adequate and the system is primed.
• Ensure that the battery is connected,
fully charged and serviceable.
• Where possible, disengage the
driven equipment  while starting.

1.11 liFTinG preCauTions
A lifting eye is fitted to the top of your 
T Series engine. The following points 
must be considered before attempting 
to lift the engine.
• Ensure any lifting equipment to be
used has the correct capacity to lift the
engine.
• Ensure that the lifting equipment
is designed to give a vertical lift from
directly above the engine lifting eye.
• Check that the engine lifting eye is
not damaged and that it is secure.
• The engine lifting eye is suitable
for lifting the engine and accessory
assemblies originally fitted by Lister
Petter.

 WarninG
engine lifting eyes must not be used 
to lift the complete plant.

 WarninG
do noT WorK Under Any PlAnT 
ThAT IS only held by oVerheAd 
lIFTIng eqUIPMenT.

1.12 preCauTions beFore 
mainTenanCe 
• Understand the service procedures
before commencing any work.
• Ensure all starting devices are
removed or isolated before beginning
any work on engine or plant.
• Ensure the work area is clean,
dry, well ventilated and has adequate
lighting.
• Ensure that all personnel using
equipment or processes in  connection
with the maintenance of plant and
mach inery have received adequate
and suitable training.
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Table 2 gives technical data for all the 
engines in the Lister Petter T Series.

2.1 CombusTion air
Engine performance is affected by 
ambient temperature, which means the 
temperature of the air entering the engine. 
The temperature of the combustion air 
is measured at the air manifold inlet, 
or the air cleaner. The temperature 
of the cooling air is measured at the 
flywheel fan inlet. The higher of these 
two temperatures is taken as being 
ambient temperature as far as engine 
ratings are concerned.
Every effort should be taken to 
ensure that the air cleaner draws 
in combustion air at the prevailing 
ambient temperature. Any increase in 
combustion air temperature above the 

2. TeChniCal daTa and inFormaTion
standard engine reference condition 
of 25°C (77°F) will incur an engine 
derate factor.
The engines are able to run satisfactorily 
at ambient temperatures up to 25°C 
(77°F) without derating. Above this 
temperature, the rated power must 
be reduced in accordance with the 
relevant standard.
Engines: ISO 3046
Generating Sets: ISO 8528  
The maximum permitted ambient 
temperature is 52°C (125°F).

2.2 CoolinG sysTem
The engine is air cooled, by means of 
an integral flywheel fan. The cooling 
air is distributed by means of a cowling 
and baffle plates fitted to the cylinder 
barrels.

2. Technical data for Lister Petter T Series engines.

TeChnICAl dATA
Rotation Anti clockwise (when looking on the flywheel)

Type of injection Direct

Cooling Air

Method of cooling Integral flywheel fan

Starting Handstart or 12V starter motor

Electrical system 12V negative earth 

Starter battery charging 12V engine-mounted charge-windings

Oil pressure, mean 2.0 bar (29.0lbf in2)

Engine-mounted fuel tank 13.5 litre; 23.7 pints; 14.2 US quarts

Oil sump capacity Refer to table 5.6 Oil Sump Capacity (page 21)



15

T series enGines operaTors' handbook

3. sTarTinG and sToppinG
3.1 preliminary 
insTruCTions
The following operating instructions 
are of a general nature and should be 
read in conjunction with, or substituted 
by, the equipment manufacturers' 
instructions.

 WarninG
do not attempt to start any diesel 
engine unless you have been 
properly trained. It is dangerous.

Before attempting to start any engine 
the operator should read 1. Safety 
Precautions and be conversant with 
the use of the engine controls and the 
correct starting procedures.

 CauTion
ether-based cold start aids in 
aerosol cans must not be used 
under any circumstances.

Systems may be fitted to allow a 
measured quantity to be injected 
into the inlet manifold, but these 
must be used in accordance with the 
manufacturers' instructions.

 WarninG
do noT breAThe exhAUST 
gASeS AS They ConTAIn CArbon
MonoxIde, A ColoUrleSS, 
odoUrleSS And PoISonoUS 
g A S  T h A T  C A n  C A U S e 
UnConSCIoUSneSS And deATh.

3.2 exCess Fuel deviCe
The engines are fitted with an automatic 
excess fuel device which becomes 
operative, ready for the next start, when 
the engine is stopped. 

If the engine stops other than by 
the operation of the engine control 
(Figure 3.2), the control must be turned 
anti clockwise to the sTop position 
and released before the device can 
operate.

Figure 3.2 The engine control

As the engine runs up to speed the 
excess fuel device will automatically 
reset to the normal running position.

3.3 Cold sTarTinG aid
The cold starting aid may be fitted to 
the combustion air intake ports and is 
used when the ambient temperature is 
below -10°C (14°F).

Figure 3.3 Cold start

1.With the fuel turned on, turn the
engine for up to 20 revolutions
to prime the fuel and lubrication
systems.



16

T series enGines operaTors' handbook

2.Withdraw the plunger (A) and fill one 
third of the cup (B) with the same 
type of lubricating oil as used in the 
engine.

3.Replace the plunger and inject the oil
just before starting the engine.

 CauTion
The device must not be used more 
than three times in succession 
during the same attempt to start 
the engine.

3.4 hand sTarTinG
A non-limited kick-back handle ( Figure 
3.4.1, A) or limited kick-back handle (B) 
system may be fitted to the engine.

Figure 3.4.1 The two types of starting 
handle.

 WarninG 
do not attempt to use a starting 
handle if it is damaged in any way.

• The two types of handle are not
interchangeable and care must be
taken to ensure the correct type is
retained with the engine.
• Always use the correct starting
handle which has been designed for 
the engine.
• Ensure there are no burrs on that
part of the handle which fits onto the
engine.
• Ensure the handle grip is clean, dry

and free to turn on its shaft.
• Clean and lightly oil that part of the
handle which fits onto the engine.
• Firmly hold the handle grip, with
the thumb on top of the grip, during
the starting procedure.

Figure 3.4.2 Holding the starting handle.

To start the engine proceed as 
follows: 
1. Select the excess fuel position by

turning the engine control lever anti
clockwise to the sTop position and
releasing it.

2. If a variable speed control lever is
fitted move it to the fast position.

3. Move the decompressor lever
towards the flywheel.

Figure 3.4.3 Moving the decompressor lever 
towards the flywheel.

4. If the ambient temperature is below
-10°C (14°F) refer to 3.3 Cold Starting
Aid.

5a. if using a non-limited kick-back 
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handle: Insert the correct handle 
(see Figure 3.4.1, A) into the starting 
housing. Slowly rotate the handle in 
the direction of cranking until it fully 
engages.

5b. if using a limited kick-back 
handle: Swivel the starting-handle 
housing cover (A) to one side and 
insert the correct handle, refer to 
'B' in Figure 3.4.1, into the housing. 
Slowly rotate the handle in the 
direction of cranking until it fully 
engages.

6. If the cold-starting aid was not used
turn the engine slowly for up to
20 turns to prime the combustion
chamber and lubricating oil system.

7. Firmly hold the handle grip, with the
thumb on top of the grip as shown in
Figure 3.4.2, and crank the engine
briskly. When sufficient speed is
obtained move the decompressor
lever towards the gear end and
continue to crank until the engine
fires.

Figure 3.4.4 The starting-handle housing.

8. Retaining a firm grip on the handle,
remove it from the housing.

 WarninG
do not pull the starting handle away 
from the engine while cranking.

Figure 3.4.5 Moving the decompressor 
lever towards the gear.

9. If a variable speed control is fitted,
reduce the speed as required.

3.5 eleCTriC sTarTinG
If an oil pressure switch bypass button 
is fitted it must be depressed during 
cranking and until the engine attains 
full speed.
If the engine fails to start within 30 
seconds, release the key, or start 
button, and attempt to restart after 
allowing sufficient time for all moving 
parts to stop.
1.Check that the decompressor lever

is towards the gear end.
2.Turn the engine control lever anti

clockwise to the sTop position and
release.

3.If a variable speed control lever is
fitted, move it to the fast position.

4.If the ambient temperature is below
-10°C (14°F) refer to items 2 and 3
in 3.4 Cold Starting Aid.

5a.if a start key is being used: Turn 
the start key clockwise and hold it at 
position ‘3’, until the engine fires and 
then release it immediately.
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Figure 3.5 The start key.

5b.if a starter button is being used: 
Press the starter button until the 
engine fires and then release it 
immediately.

6.Turn the engine control lever (see 
Figure 3.6.3) anti clockwise to the 
run position.

7.If a variable speed control is fitted, 
reduce the speed as required.

3.7 sToppinG The enGine

 WarninG
After prolonged running, metal parts 
of the stop control may become 
hot; it is advisable to use suitable 
hand protection when stopping the 
engine.

engines without a fuel-control 
solenoid:
1.Turn the engine control (Figure 3.2) 

anti clockwise to the sTop position 
and hold it there until the engine 
comes to rest.

2.After the engine has stopped turn 
the start key, if fitted, to the oFF 
position.

 CauTion
Turning the start key to the oFF 
position will not stop the engine 
unless an optional fuel control 
solenoid is fitted.

engines with a fuel control solenoid:
1. Turn the key to the oFF position 
(see Figure 3.6.3).

 CauTion
never stop the engine by operating 
the decompressor lever. This could 
cause valve damage.
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4. enGine Fluids
4.1 oil speCiFiCaTion
To assist engine running-in, all engines 
are despatched with an initial fill 
lubricating oil which must be changed, 
with the filter, after the first 100 hours. 
All subsequent oil changes must 
be as specified in 5.2. Maintenance 
Schedule.
The engines must be run on heavy-
duty lubricating oils that at least 
meet the requirements of one of the 
following:
   APICC  MIL-L-46152B
   DEF2101D MIL-L-2104B
Straight mineral oils are not suitable, 
neither are oils of less detergency than 
specified.
Higher specification oils meeting API 
CD, API CE and API CF-4 are more 

commonly available than API CC. The 
use of these oils in new engines is 
acceptable for topping up the first-fill 
and following the first 100 hours when 
running-in has been completed.
These oils are particularly suited to 
engines running at a high-load factor, 
or in conjunction with high ambient 
temperatures. They must also be used 
where the sulphur content of the fuel 
exceeds 0.5%.
The oil must be suitable for 250-hour 
oil changes without undue degradation, 
with sump temperatures reaching 
150°C (302°F) under severe tropical 
conditions, and 120°C (248°F) under 
normal conditions.
For engines in long running installations 
Lister Petter should be consulted.

4.2 The chart shows the recommended oil viscosity grades for different temperature °C ranges.
A: intermittent running; B: synthetic oils only. Note:°F = (1.8 x °C) + 32.



20

T series enGines operaTors' handbook

 CauTion
API Cd, API Ce, API CF-4 or MIl-
l-2104C/d/e  oils can inhibit the 
running-in process in new or 
reconditioned engines and are not 
suitable for engines running on low-
duty cycles.

4.2 oil visCosiTy
The chart (Figure 4.2) shows the 
recommended oil viscosity ranges for 
various ambient temperatures from 
cold-start to maximum running.
In order to maintain the cold starting 
characteristics of any recommended 
grade it is essential that oil changes 
are made within the Lister Petter 
recommendations.
An oil  change is recommended 
immediately if the engine fails to reach 
its normal cold start cranking speed 
due to excessive oil viscosity. 

 CauTion
do not allow the lubricating oil to 
become contaminated with fuel 
as this will adversely affect cold-
starting and oil consumption.

SAE 30 and 10W-30 oils may be 
used at up to 52°C (126°F), but oil 
consumption may be affected. 10W-40, 
15W-40 and 20W-40 multigrades are 
recommended for continuous full-load 
operation at this temperature.
Monograde SAE 40 oils are not 
recommended.

4.3 Fuel speCiFiCaTion
The fuel used in your engine must be 
diesel fuel oil which conforms to one of 
the following: 
• BS 2869: 1988 Class A2
• BS EN590: 1995 Class A1
• USA Specification ASTM D-975-77
Grades No. 1-D and 2-D
• BSMA 100 Class M1 for marine
use
The fuel must be a distillate and not a
residual oil or blend. Vaporising oils are
not suitable as fuels for these diesel
engines.

 CauTion
do not attempt to operate the 
engine on fuels outside the above 
specifications, as this may result in 
excessive wear and a loss in engine 
performance.

The fuel injection equipment is 
manufactured to very accurate limits, 
and the smallest particle of dirt will 
destroy its efficiency.

 WarninG
It is essential to ensure that the 
fuel is kept free from water and 
contaminants.

4.4 loW TemperaTure 
Fuels
Special winter fuels are often available 
for use at ambient temperatures below 
0°C (32°F).
These fuels have a lower viscosity 
and limit the formation of wax at low 
ambient temperatures.

 CauTion
Wax formation can rapidly reduce 
the flow of fuel through the fuel filter 
element.



21

T series enGines operaTors' handbook

5. rouTine mainTenanCe
This section is designed primarily 
for use by trained technicians but it 
does contain sufficient information, 
illustrations and detail to allow the 
operator to perform basic maintenance 
work. The recommendations and 
instructions cover several engine 
models, therefore they are of a general 
nature.

 WarninG
routine maintenance must be 
performed by trained personnel who 
are conversant with the hazards of 
oil, fuel, electricity and machinery.

Work can be carried out only if you have 
had suitable training and experience, 
and if the necessary hand and service 
tools are available. Do not attempt to 
carry out adjustments, maintenance or 
repairs if you have insufficient tools, 
experience or ability.
Where accurate measurements 
or torque values are required they 
can only be made using calibrated 
instruments.

 CauTion
never use makeshift tools or 
equipment. It is dangerous and 
could damage your engine.

The engine may include optional 
equipment not specifically covered 
in this book. In this case, refer to the 
manufacturer's instructions.

5.1 iniTial aTTenTion
To assist engine running-in, all engines 
are despatched with an initial-fill 
lubricating oil which must be changed 
after the engine has completed  100 

running hours.
After the engine has run 25 hours, and 
again after it has run 250 hours, you 
should attend to the following:
• Check the valve clearances, and
adjust if necessary.
• Check and tighten nuts, bolts and
unions paying particular attention to the
fuel system.
• Check the lubricating oil level and
top up if necessary.
• Observe the exhaust at the normal
full load. It must be free from soot. A
black exhaust means that the engine
is overloaded or that the injection
equipment is out of order.
Following this initial attention, the
normal routine maintenance must be
carried out as given in 5.3 Maintenance
Schedule.

 CauTion
do not allow the engine to run with 
a dirty exhaust without investigating 
the cause as this may result in an 
engine breakdown.

5.2 General insTruCTions
The frequency with which maintenance 
work should be carried out is given in 
Section 5.3 below. Detailed instructions 
on how to service your engine are 
given in the remaining sections of this 
chapter. 

before servicing
Before starting any dismantl ing 
procedure read 1. Safety Information. 
Consider the following:
• Do you know and understand the
engine and all the related systems?
• Do you have sufficient electrical
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and mechanical knowledge and skills 
to understand the symptoms?
• Do you have suitable electrical
diagnostic equipment available?
• Do you have, or have access to, the
necessary Lister Petter spare parts?

important safety instructions
• Remove the battery before carrying
out any maintenance work on an
engine.
• Disconnect  the bat tery and
alternator before commencing any
electric welding when a pole strap is
directly or indirectly connected to the
engine.
• Never check fuel pumps and
injectors unless they have been set off
the engine using suitable specialist test
equipment.

after servicing
• Renew nuts and bolts that have
been taken from high-stress locations. 
In particular nuts and/or bolts from the 
connecting rods should be renewed. 
• It is essential to ensure that nuts
and bolts are tightened to the torques
specified in the Workshop Manual.
• When re-assembling the engine
lubricate all moving parts with engine 
oil.

5.3 mainTenanCe sChedule
The table on page 21 sets out the 
frequency with which maintenance and 
servicing tasks should be performed. 
This is the minimum frequency 
required to keep your engine running 
at peak performance with trouble free 
operation. 
The instructions are based on average 
operating conditions. Air cleaners, 
lubricating oil and fuel filters will require 

more frequent attention if conditions 
are very dusty. Decarbonising may be 
required more often if the engine has 
been running on light loads for long 
periods.

 CauTion
long periods of light or no load 
running early in the engine’s life 
may lead to cylinder bore glazing 
and high oil consumption.

oil and Filter Changes

 CauTion
The first oil and filter change must 
be made at 100 hours, and thereafter 
every 250 hours.

MAInTenAnCe SChedUle
Every Day

Check the level and condition of lubricating oil.

Check the level and supply of fuel.

Check for fuel and oil leaks.
Clean or replace the air cleaner if the engine is 
operating under very dusty conditions.
After the first 100 hours

Change the initial-fill lubricating oil.

Renew the oil filter.

Every 125 hours

Do all the above checks, and the following:
Clean or replace the air cleaner if the engine is 
operating under moderately dusty conditions.
Check the condition of the battery, if fitted.

Every 250 hours

Do all the above checks, and the following:

Drain the sump and refill with new oil.

Renew the oil filter element.

Clean or replace injectors if exhaust is dirty.
Renew the fuel filter element if the fuel used is 
not perfectly clean.
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MAInTenAnCe SChedUle
Every 500 hours

Do all the above checks, and the following:

Renew the fuel filter element.

Renew the air cleaner element.

Renew the cartridge agglomerator.
Examine the air induction and exhaust systems 
for leaks, damage or restrictions.
Check the battery-charge winding systems (see 
Workshop Manual).
Every 1000 hours

Do all the above checks, and the following:

Check the valve clearances.
Decarbonise the engine if performance has 
deteriorated.
Replace the fuel-lift pump diaphragm.*

Every 2000 hours

Do all the above checks, and the following:

Decarbonise.

Check the fuel-pump timing.

Every 6000 hours

Do all the above checks, and the following:

Carry out a major overhaul.

* Inspect  more f requent ly  i f  fue l  is
contaminated. Inspect regularly on engines
in low duty cycle applications, for example,
standby generating sets.

5.4 ChanGinG The oil FilTer
Before changing the f i l ter read 
1.5 Precautions with Filters and 
Elements.*
1.Using a suitable strap wrench,

unscrew and remove the old filter.
2.Thoroughly clean the crankcase filter

housing face.
3.Apply a small amount of clean engine

oil to the oil filter sealing joint.
4.Screw on the new oil filter, by hand,

until the sealing joint is just touching 
the  crankcase, and tighten a further 
half turn.

5.Run the engine and check for any
oil leaks.

6.Stop the engine, allow the oil to settle
and check the level on the dipstick.

7.Add more oil if necessary.

Figure 5.4 Changing the oil filter

5.5 draininG The oil sump
Before draining the oil read 1.5 
P recau t i ons  w i th  F i l t e r s  and 
Elements.
1.If possible run the engine immediately 

before draining the oil.
2.Place a suitable container under the

drain plug (A).
3.Remove the drain plug and drain

the sump.
4.Clean and coat the threads of the

drain plug with Hylomar PL32/M or
Three Bond 1110B.

5.Replace the drain plug taking care
not to overtighten it.

Figure 5.5.1 Oil drain



24

T series enGines operaTors' handbook

5.6 FillinG The oil sump
1.Ensure that the new oil meets the 

correct specification and viscosity, 
as given in 4. Engine Fluids. Check 
the quantity of oil required in Table 
5.6 below.

2.Fill the sump through the oil filler 
(Figure 5.5.2) to the upper mark on 
the dipstick (B).

Figure 5.5.2 The oil filler

3.Start the engine, run it for a few 
minutes to circulate the oil and check 
that the drain plug does not leak.

4.Stop the engine and allow time for the 
oil to drain down. Check the level on 
the dipstick.

5.Add more oil if necessary. 

Table 5.6

Oil Sump Capacity (figures exclude the filter)

TR1 TR2 TR3

litres 2.7 4.0 6.0

pints 4.7 7.0 10.5

US quarts 2.8 4.2 6.3

  CauTion
Do not overfill with oil. If a cylinder 
head oil filler is fitted the oil must 
only be poured into the filler at a 
rate which enables it to drain into the 
crankcase. If the oil is poured in too 
quickly it can flood the crankcase 
breather holes and escape into the 
inlet manifold and cylinders.

5.7 ChanGinG The Fuel 
Tank FilTer
The fuel filter is an essential part of 
the engine. The engine must never be 
run without a filter, and the element 
should be renewed every 500 hours, 
or more frequently if for any reason 
the fuel is dirty.
Before changing the filter element 
read 1.5 Precautions with Filters and 
Elements.
1.Remove the retaining plug (A).
2.Remove the old element (B) and the 

joints (C).
3.Fit a new element and new joints.
4.Replace and tighten the retaining 

plug (A).
5.Prime the fuel system.
6.Run the engine and check for fuel 

leaks.

Figure 5.7 The fuel tank internal filter

5.8 ChanGinG The Fuel 
FilTer
1.Unscrew and remove the retaining 

bolt (A) from the element bowl.
2.Remove the element (B) and discard 

it.
3.Discard the three joints (C).
4.Fit new joints to the element adapter, 

the retaining bolt and the filter 
head.

5.Fit the new element onto the 
adapter.
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6.Replace the element bowl and
retaining bolt.

7.Fill the fuel tank and prime the fuel
system.

Figure 5.8 The fuel filter

5.9 CarTridGe 
aGGlomeraTor
The cartridge agglomerator is an 
essential part of the engine and should 
be renewed every 500 hours, or more 
frequently if for any reason the fuel 
is dirty. 
Before changing the agglomerator 
read 1.5 Precautions with Filters and 
Elements. A strap wrench is required 
to remove the agglomerator from the 
engine but it must not be used to fit a 
replacement.
1.Drain the water from the agglomerator 

by unscrewing the drain tap (C) 
sufficiently to allow the water to 
drain.

2.Using a suitable strap wrench
unscrew the cartridge (A) from the
head (B).

3.Screw a new cartridge onto the head 
and hand-tighten it.

4.Prime the fuel system.
5.Run the engine and check for fuel

leaks.

Figure 5.9 The cartridge agglomerator

5.10 priminG The Fuel 
sysTem
If a self-venting fuel system is fitted, it 
should  not be necessary to manually 
prime it.
1.Fill the tank with fuel.
2.Vent the fuel filter through the bleed

screw (A)  until a full air-free flow of
fuel is obtained.

3.Vent the fuel at each pump in turn
through the bleed screws (B) starting
with the pump nearest to the fuel tank.

Figure 5.10 Priming the fuel system

5.11 medium duTy air 
Cleaner
The standard air cleaner is fitted to the 
air manifold adaptor by a jubilee clip. 
The snout is normally fitted lying 
horizontal and pointing towards the 
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gear end although the cleaner itself 
can be rotated through 360°.
1.Gain access to the paper element by

undoing the cruciform-headed screw
in the centre of the main body of the
filter casing, or by releasing the three
cover clips (A).

2.Lift off the cover (B).
3.Lift out the element (C).
4.If the element is dirty fit a new one.
5.Replace the cover and clips, or the

screw.

Figure 5.11 Medium duty air cleaner

5.12 CyCloniC air Cleaner
If your engine has a cyclonic air cleaner 
it may be engine-mounted or remote 
mounted. The air cleaner mounting 
bracket bolts are torqued to 21.0Nm 
(15.5 lbf ft). 
Service the air cleaner as follows:
1.Release the cover clips and remove
the end cap.
2.Remove the outer element (A) and
clean or replace it as necessary.
3.Replace the element.
4.Replace the cover with the inlet
facing downwards.

  CauTion
After the outer element (A) has 
been cleaned three times the inner 
element  (b) must be replaced. 
do not attempt to clean the inner 
element.

Figure 5.12 Cyclonic type air cleaner

5.13 valve ClearanCe 
adjusTmenT
The valve clearance for both inlet and 
exhaust valves must be set with the 
engine cold.

VAlVe CleArAnCe
GO NOT GO

mm 0.15 0.20

in 0.006 0.008

1.Remove the cylinder head cover.
2.Ensure that the cylinder head nuts

are correctly tightened.
3.Turn the engine until the piston is at 

TDC position on the firing stroke for 
the cylinder being worked on.

4.Slacken the locknut (A) and adjust the 
screw (B) until the correct clearance 
has been obtained.

Figure 5.13 Valve clearance
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5.Tighten the locknut whilst restraining
the adjusting screw, and re-check
to ensure that the clearance is
correct.

6.Repeat for the remaining valve.
7.Replace the rocker cover, taking care

to ensure that the decompressor
lever, if fitted, is vertical.

5.14 deCompressor 
adjusTmenT
This adjustment should only be made 
when the valve clearance is correctly 
adjusted.
1.Remove the cylinder-head cover.
2.Turn the engine until the piston is at

TDC position on the firing stroke for
the cylinder being worked on.

3.Slacken the locknut (A) and adjust
the screw (B) until it just touches the
exhaust valve rocker when the lever
is vertical.

4.Turn the screw half a turn clockwise
so that it travels towards the rocker.

5.Tighten the locknut whilst restraining
the adjusting screw.

6.Replace the rocker cover, taking care
to ensure the decompressor lever
is vertical.

Figure 5.14 Decompressor lever

5.15 CheCkinG The baTTery
1.Wear  pro tect ive  g loves and

goggles.

2.Clean the top of the battery filler-
plug area.

3.Remove the filler plugs and check
that the electrolyte level is 6.0-9.0mm
(0.25-0.37in) above the tops of the
separators.

4.If necessary top up with distilled
water. To prevent freezing In cold
weather, dis  tilled water should only
be added immediately before running
the engine.

5.Replace and tighten the filler plugs.
6.Check that the terminal connections

are tight; petroleum jelly will help to
protect them from corrosion.

 CauTion
bATTerIeS ConTAIn SUlPhUrIC 
ACId WhICh CAn CAUSe SeVere 
bUrnS And ProdUCe exPloSIVe 
gASeS. IF ACId IS SPlAShed on 
The SKIn, eyeS or CloTheS, 
FlUSh WITh CoPIoUS AMoUnTS 
oF FreSh WATer And SeeK 
IMMedIATe MedICAl AId.

5.16 lonG Term enGine 
sToraGe
The following routine should be carried 
out when it is known that the engine will 
not be required for some months.
If the procedure is not carried out the 
engine should be run on full load for 
approximately 45 minutes once a 
month.

 CauTion
A S  A d I r e C T  r e S U lT  o F 
CoMbUSTIon, The lUbrICATIng 
oIl MAy ConTAIn hArMFUl ACIdS. 
oIl ShoUld noT be leFT In The 
SUMP IF IT IS KnoWn ThAT The 
engIne WIll noT be USed For 
exTended PerIodS.
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preparing the engine for 
storage
1.Replace the fuel in the tank with a

small supply of suitable inhibition
fluid.

2.Drain the lubricating oil from the
sump and refill with new oil.

3.Run the engine for a period to
circulate the oil through the system
and to ensure the inhibition fluid is
passed through the fuel pumps and
injectors.

4.Stop the engine and drain the
lubricating oil from the sump.
The crankshaft should noT be turned
until the engine is again required for
service. The inhibition fluid should be
left in the fuel system.

5.Seal all openings on the engine with
tape.

6.Remove the batteries and store
them fully charged after coating the
terminals with petroleum jelly.

7.Grease all external bright metal parts
and the speed control linkage.

8.Tie labels on the engine clearly
stating what steps have been taken
to inhibit the engine during storage.

returning the engine to 
service
1.Refer to the appropriate sections for

the relevant detailed instructions as
necessary to complete this work.

2.Remove the tie-on labels and all the
protective coverings from openings
and apertures.

3.Fill the fuel tank.
4.Refill the lubricating-oil sump with

new oil of the correct specification
and viscosity.

5.Remove the batteries from store.  I f
they are still fully charged reconnect
them to the engine.

6.Coat the terminals with petroleum
jelly.

7.Start the engine and check for fuel
and oil leaks before applying load.
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6. TroubleshooTinG
6.1 preliminary 
inFormaTion
Troubleshooting mechanical engine 
problems can be difficult. The list of 
problems in this section is of a general 
nature as it covers the basic engine; 
your particular application may be 
different. 
A comprehensive list of problems and 
the methods of correction is given in 
the Workshop Manual. If you are in any 
doubt, contact your local Lister Petter 
distributor.
Before starting any dismantl ing 
procedure please read 1. Safety 
Information. The following should be 
considered:
• Do you know and understand the
engine and all the related systems?
• Do you have sufficient electrical
and mechanical knowledge and skills
to understand the symptoms?

• Do you have suitable electrical
diagnostic equipment available?
• Do you have, or have access to, the
necessary Lister Petter spare parts?

6.2 meThod oF 
TroubleshooTinG
Use the tables to find out probable 
causes of problems, together with 
recommended solutions.
1.Diagnose the problem by eliminating

the easiest things first.
2.Before starting to remove or dismantle 

any com ponents double-check your 
observations.

3.During dismantling keep all cylinder-
related items together in their
respective groups and correct order
to ensure they are refitted in their
original places.

4.In the case of electrical problems
always check the battery first.

TroUbleShooTIng
Problem Cause Solution

Difficulty 
starting or 

failure to start

Incorrect starting procedure. Refer to section 3. 
Unsuitable lubricating oil or fuel. Refer to section 4.
No fuel in the tank or the filter is 
choked.

Refill the tank and prime the fuel 
system or replace the filter.

Air in the fuel system. Prime the fuel system.

Water or dirt in the fuel system. Drain, flush, refill and prime the fuel 
system.

Faulty injector or pump. Replace the injector or pump or have 
it serviced.

Discharged battery or poor battery 
connections.

Recharge or replace the battery. Check 
the terminals are tight.

Fuel control solenoid not energised. Check the shutdown devices or the 
electrical system.

Starter motor 
does not 
operate

Loose or corroded connections. Clean and tighten the connections. 
Worn-out battery. Replace the battery.

Faulty starter panel or connections. Adjust the connections and/or replace 
the panel.
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TroUbleShooTIng

Battery will not 
charge

Loose or corroded connections. Clean and tighten the connections.
Worn-out battery. Replace the battery.
Loose alternator drive belt. Replace or re-tension the drive belt.

Overheating

Radiator fan belt too slack. Adjust belt tension.
Overload. Reduce the load.
Lubricating oil level too low. Refill the sump.
Recirculation of exhaust gases or cooling 
air.

Redesign exhaust and ventilation 
system.

Engine stops

Lack of fuel. Check the system. Refill the tank.
Air in the fuel system. Prime the fuel filter.

Water in the fuel system. Drain, flush, refill and prime the fuel 
system.

Choked fuel filter. Replace the filter.

Choked air filter. Dismantle and clean the cap and 
element.

Overload. Reduce the load.
Overheating. See Overheating section.
Loss of compression. Check the piston rings and the valves.
Loss of electrical supply to the fuel pump 
solenoid. Check the electrical feed.

Automatic shutdown, if protective devices 
are fitted. Investigate the cause and rectify.

Lack, or loss, 
of power

Loss of compression. Check the piston rings and the valves.

Choked air filter. Dismantle and clean the cap and 
element.

Choked exhaust system. Dismantle and clean.
Overload. Reduce the load.
Choked fuel filter. Replace the filter.
Worn engine. Give the engine a major overhaul.

Undercharging

Excessive electrical load from added 
accessories.

Remove accessories or fit higher output 
alternator.

Poor electrical connections to alternator 
or battery. Inspect, clean and rectify the cause.

Faulty battery. Test and recharge or replace.
Faulty alternator. Test and if necessary replace.

Overcharging Faulty alternator. Test and if necessary replace.

Battery requires 
excessive 

amounts of 
water

Battery case leaking. Clean surrounding area and replace the 
battery.

Defective battery. Test or replace the battery.

Battery charging rate is too high. Check the alternator output or battery 
charging system.
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7. mainTenanCe reCord

7.1 rouTine mainTenanCe

Hours run Work done by Details of service Distributor/Dealer Stamp Date 

Your Lister Petter T Series engine 
mus t  be  p roper l y  ma in ta ined 
using the timings and procedures 
described in this manual. You must 
be familiar with the routine tasks set  
out in 5. Routine Maintenance, and 
their correct frequency as described 

in 5.3 Maintenance Schedule. Details 
of the maintenance work carried out 
during the first 5000 hours, except the 
daily checks, must be recorded in the 
spaces allocated in this section: pages 
30-34 for routine servicing and pages
35-39 for non-routine servicing.



32

T series enGines operaTors' handbook

Hours run Work done by Details of service Distributor/Dealer Stamp Date 
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Hours run Work done by Details of service Distributor/Dealer Stamp Date 
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Hours run Work done by Details of service Distributor/Dealer Stamp Date 
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Hours run Work done by Details of service Distributor/Dealer Stamp Date 
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7.2 non-rouTine mainTenanCe

Hours run Work done by Details of service Distributor/Dealer Stamp Date 
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Hours run Work done by Details of service Distributor/Dealer Stamp Date 



38

T series enGines operaTors' handbook

Hours run Work done by Details of service Distributor/Dealer Stamp Date 
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Hours run Work done by Details of service Distributor/Dealer Stamp Date 
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Hours run Work done by Details of service Distributor/Dealer Stamp Date 
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8. WarranTy

notes:
1. Serviceable items (unless defective) include, but are not limited to: air filters, fuel filters,
oil filters, injector nozzles, drive belts and lubricants and coolants (unless used on an
authorised repair).
2. The term 'core engine' excludes the radiator/heat exchanger, starter motor and
starting systems, alternator, water pump, exhaust, fan belts, oil seals and fuel injection
equipment.
3. This warranty gives the purchaser specific legal rights; the purchaser may also have other
rights, which vary by country or state.

Continued

On receipt of your engine please 
fill in the section on page 41. This 
information will be required in the 
event of a claim under your two-year 
warranty, according to the conditions 
set out below. 

8.1 sTandard WarranTy 
Cover
The standard warranty includes two-
year/5000-hour cover for all non-
serviceable1 components, parts and 
labour, beginning on the date of 
delivery to the original retail purchaser, 
and is transferable. It is subject to 
the conditions set out below in 8.3 
Conditions of Warranty and the 
limitations set out in 8.4 Limitations 
of Warranty.

8.2 exTended WarranTy 
Cover
In order to extend the warranty period 
beyond the initial two year period 
you must register the engine with a 
Lister Petter dealer within 28 days of 
receipt. A list of dealers is available at 
www.lister-petter.co.uk
The extended warranty gives five-
year/5000-hour cover, beginning on 
the date of delivery to the original 
retail purchaser, and is transferable. It 

includes the following:
Years 1 and 2: all non-serviceable1 
components, parts and labour.
Year 3: core engine2, parts and labour.
Year 4: core engine, parts and labour.
Year 5: core engine, parts only.

8.3 CondiTions oF 
WarranTy
For the warranty to be valid, servicing 
must be carried out in accordance with 
5.Routine Maintenance and with the
timings set out in 5.3 Maintencance
Schedule. Detailed records of servicing
must be kept; see 7.Maintenance
Record. Servicing must be by approved
dealers or competent engineers. The
conditions of warranty are:
• The maintenance record must be
completed.
• Oils and other fluids must be to the
specifications/grades given in 4.Engine
Fluids or as instructed in the Workshop
Manual.
• Only genuine Lister Petter service
parts must be used.
• When Lister Petter parts are purchased
from a dealer, this must be noted, with
the dealer's stamp, in 7.Maintenance
Record, and receipts for the parts must
be retained. The dealer is authorised
to stamp the maintenance record only
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Engine Serial Number:  .........................................................................................

Purchased from:   ..................................................................................................

............................................................................................................................

Purchase Date: ......................................................................................................

Date Registered with Lister Petter: ........................................................................

Plant Type: .............................................................................................................

Plant Number:........................................................................................................

following the sale of genuine parts, to 
a competent engineer, intended to be 
used on the warrantable Lister Petter 
engine.
• Evidence will be required of engine
hours run and should be entered in
7.Maintenance Record. Evidence of
equipment used to record engine hours
may be requested in the event of a
warranty claim. If no hour recorder is
fitted, twelve hours per calendar day
will be used as a basis for the hours-run
calculation.
• The installation should be in accordance
with data supplied by the Lister Petter
Applications Department.
• Long term light load and cold engine
running invalidate the warranty.

8.4 limiTaTions oF 
WarranTy
• The se l le r  does not  accept
responsibility for any business costs
or other losses which may result from
the warrantable failure.
• The seller is not responsible for
failures resulting from misapplication,
abuse or neglect, including: operating
with inadequate cooling; the use of
non-approved or contaminated fuels

or lubricants; lack of, or incorrect, 
maintenance; incorrect repair; improper 
storage; incorrect starting, stopping or 
operating procedures; the use of non-
approved parts; fair wear and tear; and 
serviceable items (see Note 1).

8.5 purChase and 
reGisTraTion deTails oF 
your enGine
Please fill in the section below with your 
purchase and registration details. This 
information will be required in the case 
of a claim under warranty.

8.6 repairs under 
WarranTy
Lister Petter must be contacted 
and authorisation given before any 
warrantable work is commenced.

8.7 ConTaCTinG lisTer 
peTTer
Lister Petter Global Distribution Ltd, 
Leeds,
LS25 6PB, 
England; 
Telephone: +44 (0) 197 800372; 
Website: www.lister-petter.co.uk
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accuracy of the particulars contained within 
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any circumstances be held liable for any 
inaccuracy or the consequences thereof.
The information given is subject to the 
Company’s current Conditions of Tender 
and Sale; is for the assistance of users; and 

is based upon results obtained from tests 
carried out at the place of manufacture. This 
Company does not guarantee that the same 
results will be obtained elsewhere under 
different conditions.
Parts that have not been approved by the 
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upon for correct material, dimensions or 
finish. The Company cannot therefore 
be held responsible for any damage 
arising from the use of such parts, and the 
guarantee will be invalidated. 
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This handbook applies to SLG/SLL 16 
& 18 series alternators. The SLG series 
alternator is used in Lister Petter Alpha 
generating sets. They have a cooling 
fan and use a disc coupling. The SLL 
series alternator is used in Lister Petter 
TR range generating sets. They have 
no cooling fan and use a special hub 
coupling. Its purpose is to lay down 
operating guidelines for the alternators 
and to provide an overview of the 
appropriate maintenance procedures. 
It is important that this handbook is 
read and understood before using the 
product. 
The specification details given apply 
to a range of alternators and not to 
any one particular alternator. In cases 
of difficulty, the user should consult 
the local Lister Petter distributor or 
dealer for further advice and technical 
assistance.

TEChNICAL INfORmATION
The SLG/SLL 16 and SLG/SLL 18 
Series of alternators are of the brushless 
rotating field type available up to 440V 
50Hz 1500r/min and 480V 60Hz 1800r/
min 4-pole. They are manufactured to 
meet BS 5000 Part 3 and international 
standards.
Both series are self-excited with 
excitation power derived from the 
output windings. The SLG/SLL 184 
may be supplied with an auxiliary 
winding in the main stator.
Further detailed information is available 
on request.

USING ThIS OpERATORS' 
hANdbOOk
It is recommended the individual steps 
contained in the various maintenance 

INTROdUCTION
or repair operations are followed in 
the sequence in which they appear. 
When a diesel engine is operating or 
being overhauled there are a number 
of associated practices which may lead 
to personal injury or product damage. 
Your attention is drawn to the symbols 
shown and described below which are 
applied throughout this publication.

 CAUTION
This caution draws attention to 
special information or procedures 
which must be correctly observed, 
to avoid damage to, or destruction 
of, equipment.

 WARNING
This warning draws attention to 
special information or procedures 
which must be strictly observed. 
Failure to do so may result in 
personal injury.

 WARNING 
ThIS WARNING DRAWS ATTENTION 
TO SPECIAL INFORmATION OR  
PROCEDURES WhICh mUST bE 
STRICTLy ObSERVED. FAILURE TO
DO SO mAy RESULT IN SERIOUS 
INjURy OR DEATh.

dESIGNATION
Following the SLG/SLL16 or SLG/
SLL18 will be a 4 or a 2, this relates 
to the number of poles the alternator 
has. The 4 pole alternators are used 
on 1500-1800 r/min gensets while the 2 
pole alternators are used on 3000-3600 
r/min gensets. The letter following this 
relates to the rating of the alternator.
A rating plate is fitted to the side frame 
of the alternator. This includes the 
unique Serial number in addition to the 
machine's specification.
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SAfETy pRECAUTIONS
Before operating the generating set, 
read and understand the generating 
set operators' handbook and this 
handbook. Familiarize yourself with the 
equipment and the literature provided. 
Safe and efficient operation depends 
on correct installation, maintenance 
and good practice. Many accidents are 
attributable to a failure to follow basic 
rules and precautions.

WARNING
ELECTRICAL ShOCk CAN CAUSE 
SERIOUS INjURy OR DEATh. 

Ensure the installation meets or 
exceeds all applicable electrical and 
safety requirements and that competent 
suitably qualified personnel carry out 
that work.
Do not operate the equipment with any 
covers or guards not in place.
Disable engine from starting before 
carrying out maintenance.
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The alternators are designed for use in a 
maximum ambient temperature of 40°C 
and altitudes of less than 1000 m above 
sea level, in accordance with BS 5000. 
In the event that the set is required to 
run outside these parameters, refer to 
Lister Petter.
The alternators are of air cooled screen-
protected drip-proof design. They are 
not suitable for mounting outdoors 
unless protected by a weatherproof 
canopy. Anti-condensation heaters 
are recommended during storage and 
standby duty to ensure winding insulation 
is maintained in good condition.
The alternator cooling air intake is 
through the non-drive end cover. 
Installation must be made such that the 
intake is not restricted. It is recommended 
that a clearance of at least 50mm is 
maintained between the alternator air 
intakes and any vertical surface. The 
terminal box is constructed with easily 
removable panels for adaptation to suit 
specific glanding requirements. Within 
the terminal box, there are insulated 
terminals for live and neutral connections 
along with earthing provision.
The airflow must not be restricted to 
below the figures in the following table:

Frame
Air Flow

Additional
Pressure 

Drop
50Hz 60Hz

3mm water 
gauge (0.1”)

SLG164
SLL 164

0.13m3/sec 0.16m3/sec
277cfm 341cfm

SLG184
SLL 184

0.13m3/sec 0.16m3/sec
277cfm 341cfm

SLG162
0.19m3/sec 0.23m3/sec

398cfm 490cfm

SLG182
0.19m3/sec 0.23m3/sec

398cfm 490cfm

Automatic Voltage Regulation
(See illustration on page 11). The 
following jumper connections on the 
AVR should be checked to ensure that 
they are set correctly for the application.

frequency Selection
50Hz................................. LINK C-50
60Hz.................................. LINK C-60

External hand Trimmer Selection
No external trimmer........... LINK 1-2
Trimmer required. REMOVE LINK 1-2;  
connect trimmer across terminals 1-2

AVR Input Selection
High Voltage (220/240V)   INPUT no link
Low Voltage (110/120V)         INPUT link 3-4

Generator Set Testing
Connect instrument wiring and cabling 
required for initial set-up/testing with 
permanent connectors.
Minimum instrumentation for testing 
should be Voltmeter (L-L or L-N), 
Frequency meter, load current meter 
and kW meter. If   Re-active load is used 
a power factor meter is desirable.

WARNING
During testing it may be necessary 
to  remove covers  to  adjust 
controls, exposing “live” terminals 
or components. Only personnel 
qualified to perform electrical 
service should carry out testing 
and/or adjustments.

INITIAL START-Up
Ensure that all engine manufacturers’ 
initial running procedures have been 
followed and that engine governing is 
set such that the alternator will not be 
subject to speed above 125% of its’ 

AppLICATION
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rated speed. Over speed can result in 
damage to the alternator.
Remove the AVR access cover and 
turn the Voltage control potentiometer 
anti clockwise. Start the set and run on 
no-load at nominal frequency. Adjust the 
Voltage potentiometer clockwise until 
the rated voltage is achieved.
The Stability control potentiometer 
should be set midway and should 
not normally require adjustment. If 
adjustment is required – run the set 
on no-load and check that the speed 
is correct and stable. Turn the stability 
control potentiometer clockwise and 
then slowly anti clockwise until the 
voltage just starts to become unstable. 
The correct setting is clockwise from 
this position (i.e. where the voltage is 
stable but close to the unstable region).

LOAd TESTING
UFRO (Under Frequency Roll-Off)
The AVR incorporates a UFRO control 
potentiometer to set the “knee point”. This 
should not normally need adjustment.
Symptoms of incorrect setting include:
a. The LED next to UFRO potentiometer

being permanently lit when on load.
b. Poor voltage regulation on load.
Clockwise adjustment lowers the setting
of the “knee point” and extinguishes the
LED. For optimum operation, the LED
should extinguish about 3Hz below the
nominal frequency of the alternator.

INSTALLATION
The extent of installation will depend on 
set type and local regulations.
Refer to the generating set manufacturers’ 
handbook for further information.

GLANdING
The terminal box will normally be 
supplied with the right-side panel, 
as viewed from the non-drive end, 

available for glands for cable exit. This 
panel is removable for drilling/punching 
and is interchangeable with the left-side 
panel.  Sufficient cable length to the 
AVR is provided for this purpose. To 
prevent swarf entering any electrical 
components the panel should be 
removed for drilling/punching.
Incoming cables should be supported 
and have sufficient bend radius to avoid 
stress due to movement of the set on 
the anti-vibration mountings. When 
connecting to the terminals the incoming 
cable terminations should be placed 
on top of the winding lead terminals 
and clamped with the nut provided.

EARThING
The neutral of the generator is normally 
bonded to the alternator frame as 
supplied from the factory.
An earth terminal is provided inside the 
box adjacent to the main terminals.
The alternator feet will already be bonded 
to the base plate by the generating set 
builder, but will require connection to the 
site earth system.
 Reference to local regulations should 
be made regarding system protection 
and earthing requirements. It is the 
responsibility of the end user to meet 
any of these requirements. Fault current 
curves and reactance values are 
available on request.
Incorrect installation can result in 
personal injury and/or equipment 
damage. Qualified personnel should 
only carry out installation.

COmmISSIONING
Ensure that all external cabling is correct 
and that all equipment manufacturers’ 
checks have been carried out before 
starting the set. The AVR controls will 
have been adjusted during the previous 
procedures and should not require 
further attention.
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SERVICE ANd mAINTENANCE

WARNING
Service and fault-finding can be 
hazardous and can result in personal 
injury and/or equipment damage if 
done incorrectly. Only qualified 
personnel should carry out such 
work.

As part of routine maintenance, periodic 
attention to winding condition and 
bearings is recommended.

WINdING CONdITION
The condition of the windings can 
be assessed by measurement of 
insulation resistance to earth.
The AVR should be disconnected 
during this test and the resistance 
temperature detector leads grounded. 
The insulation resistance to earth of 
all windings should be in excess of 
1.0M Ω.
Should the insulation resistances be 
less than these values then drying out 
the generator windings is essential. 
Drying out may be carried out by 
directing warmed air into the alternator 
air inlets.
Alternatively, the main stator windings 
may be short-circuited with a bolted 
three-phase short at the main terminals 
and the generating set run with the 
AVR disconnected. A DC supply is 
connected to the leads removed from 
the AVR (Ensuring correct polarity). The 
DC supply must be variable between 
0-24V and capable of supplying 1.0A.
An AC ammeter is required to measure
the winding lead current.
Set the DC voltage to 0V. Start the set
and slowly increase the DC voltage to
pass current through the winding. The

current level should not exceed the 
rated current of the alternator. Normally 
- 1 hour should be sufficient to dry the
winding by this method.
The short circuit must not be applied
with the AVR in the circuit. Excess
current will damage the windings.
After drying out the insulation resistance
should be re-checked to verify the
value above has been exceeded. It
is recommended that the insulation
resistance is checked as below.

Separate the neutral leads:
Ground V 

and W
Phase and 

Megger
U phase to 

ground
Ground U 

and W
Phase and 

Megger
V phase to 

ground
Ground U 

and V
Phase and 

Megger
W phase to 

ground

bEARING CONdITION
All bearings are sealed for life and are 
not re-greasable. During overhaul, 
seals should be checked and bearings 
replaced as necessary or in any event 
after 40000 hours service.

fAULT fINdING AVR

No voltage  
build-up when 
starting set

1) Check speed
2) Check residual voltage
3) Check excitation test 
procedure.

Unstable voltage 
on/off load

1) Check stability
2) Check stability setting

High voltage 
on/off load

1) Check speed
2) Check load is not capacitive

Low voltage 
off load

1) Check speed
2) Check link 1-2 or hand 
trimmer  for continuity
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Low voltage 
on load

1) Check speed
2) Check UFRO
3) Follow excitation test 
procedure

RESIdUAL VOLTAGE ChECk
With the set not running, gain access 
to the Automatic Voltage Regulator 
(AVR) by removing the side cover of 
the terminal box.
Remove leads F+ and F-  from the 
AVR (Noting correct polarity).Start the 
set and check voltage across terminals 
7-8. If it is less than 5V stop the set
and carry out the following field flash
procedure.
Reconnect F+ and F- to the AVR
with a 12V DC supply (Noting correct
polarity).Fit a 1000V 1A diode between
the positive terminal and the supply.
Restart the set and note the output
voltage, which should be approximately
nominal voltage. (The voltage across
AVR terminals 7-8 should be 170-250V).
Stop the set and remove the DC supply
and diode. The set should now operate
normally.

SEpARATE ExCITATION TEST 
pROCEdURE
The alternator windings, diode 
assembly and AVR can be checked 
as follows:
1. With the set not running, gain access

to the Automatic Voltage Regulator
(AVR) by removing the side cover of
the terminal box.

2. Remove leads F+ and F- from the
AVR. Connect a 60W 240V household
lamp (or 2 X 120V lamps in series)
to AVR terminals F+ and F- (only
required for AVR Function Test.).

3. Connect a 0-12V 1.0A DC supply to
leads F+ and F- (positive to F+ and
negative to F-).

GENERATOR WINdING ANd 
ROTATING dIOdES

CAUTION
The resistances quoted apply to a 
standard winding. For alternators 
having windings or voltages other 
than those specified  refer to factory 
for details.

Ensure all disconnected leads are 
isolated and free from grounding. This 
procedure is carried out with leads F+ 
and F- disconnected at the AVR and 
using a 12V DC supply to F+ and F-.
1. Start the set and run at rated speed
on no load.
2. Measure the voltages at the main
output terminals (AC). These should
be balanced and within 10% of the
nominal alternator voltage.

bALANCEd mAIN TERmINAL 
VOLTAGES
If all voltages are balanced within 1% at 
the main terminals, it can be assumed 
that all exciter windings, main windings 
and main rotating diodes are in good 
order and that the fault is in the AVR. 
(See AVR Function Test).
If the voltages are balanced but low, 
there is a fault in the main excitation 
windings or rotating diode assembly. 
Proceed as follows:

RECTIfIER dIOdES
The diodes on the main rectifier 
assembly can be checked with a 
multimeter. The flexible leads connected 
to each diode should be disconnected 
at the terminal end, and the forward 
and reverse resistance should be 
checked. A healthy diode will show 
very high resistance in the reverse 
direction and a low resistance in the 
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forward direction. A faulty diode will 
show either very high readings or  full 
scale deflection in both directions.

REpLACEmENT
The rectifier assembly is split into two 
plates, positive and negative. The main 
rotor is connected across these plates. 
Each plate carries 3 diodes (3 positive 
biased diodes on the positive plate 
and 3 negative biased diodes on the 
negative plate). Care must be taken to 
ensure that correct respective polarity 
is observed when replacing .The diodes 
must be tight enough to ensure a good 
electrical and mechanical contact, but 
should not be over tightened. The 
recommended spanner torque is 4.06 
– 4.74Nm (36 – 42 lb in).

SURGE SUppRESSOR
The surge suppressor is a metal-oxide 
varistor connected across the two 
rectifier plates to prevent high transient 
reverse voltages in the field winding 
from damaging the diodes.
This device is not polarised and will 
show a virtual infinite resistance reading 
in both directions. If it is defective, it will 
normally fail to short circuit and show 
visible signs of disintegration.

mAIN ExCITATION WINdINGS
If after establishing and correcting 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 as the fault may be in these 

Section 
Resistances

Frame Size Main Rotor Exciter Stator Exciter Rotor Winding 311

SLG164A 0.44 19 0.26 0.81
SLG164B 0.48 19 0.26 0.51
SLG164C 0.52 19 0.26 0.39
SLG164D 0.56 19 0.26 0.32
SLG184E 0.64 20 0.21 0.18
SLG184F 0.74 22 0.23 0.13
SLG184G 0.83 22 0.23 0.11
SLG 184H 0.89 24 0.24 0.09
SLG 184J 0.96 24 0.24 0.07
SLG162D 0.87 18 0.26 0.68
SLG162E 0.96 18 0.26 0.43
SLG162F 1.02 18 0.26 0.32
SLG162G 1.18 19 0.27 0.18
SLG182H 1.26 19 0.27 0.14
SLG182J 1.39 20 0.21 0.11
SLG182K 1.54 20 0.21 0.08
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windings. The exciter stator resistance 
is measured across leads  F+ and F-. 
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 
respective leads must be disconnected 
before measuring readings. Resistance 
values should be within 10% of the 
values given in the previous table (all 
resistances in Ω).

UNbALANCEd mAIN TERmINAL 
VOLTAGES
If voltages are unbalanced, this 
indicates a fault on the main stator 
winding or main cables to the circuit 
breaker. 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 to isolate each winding section. 
Measure each section resistance – 
values should be balanced and within 
10% of the values in the previous table. 
Measure insulation resistance between 
sections and each section to earth.
Unbalanced or incorrect winding 
resistances to earth indicate rewinding 
of the stator is required.

AVR fUNCTION TEST
1. Remove exciter field leads (F+ and

F-) from the AVR Terminals.
2. Connect a 240V 60W bulb across

the AVR Terminals.
3. Set the AVR Volts potentiometer

clockwise.

4. Connect a 12V 1.0A d.c. supply to
the leads F+ and F-.

5. Start the generating set and run at
the rated speed.

6. Check that the generator output
voltage is within 10% of the rated
voltage.

Voltage at AVR terminals 7&8 should 
be between 170 and 250V.
If the alternator output voltage is 
correct, but the voltage on 7-8  is 
low, check the auxiliary leads and 
connections to the main terminals.
The lamp connected across the AVR 
Terminals should glow continuously. 
Turning the Volts control potentiometer 
fully anti clockwise should extinguish 
the lamp.
Should the lamp fail to illuminate, the 
AVR is probably faulty and should be 
replaced.
After this test has been completed, turn 
the Volts control potentiometer fully anti 
clockwise.

TC 460 automatic voltage regulator
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Statement of Indemnity
The information, specifications, illustrations, 
instructions and statements contained 
within this publication are given with our 
best intentions and are believed to be 
correct at the time of going to press.
Our policy is one of continued development 
and we reserve the right to amend any 
tech nical information with or without prior 
notice.
Whilst every effort is made to ensure the 
accuracy of the particulars contained within 
this publication, neither the Manufacturer, 
the Distributor nor the Dealer shall in 
any circumstances be held liable for any 
inaccuracy or the consequences thereof.
The information given is subject to the 
Company’s current Conditions of Tender 
and Sale; is for the assistance of users; and 

is based upon results obtained from tests 
carried out at the place of manufacture. This 
Company does not guarantee that the same 
results will be obtained elsewhere under 
different conditions.
Parts that have not been approved by the 
Lister Petter organisation cannot be relied 
upon for correct material, dimensions or 
finish. The Company cannot therefore 
be held responsible for any damage 
arising from the use of such parts, and the 
guarantee will be invalidated. 
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tHe eCo28 alternator operators' Handbook

1.1 General IntroduCtIon
This handbook covers the operation 
and routine maintenance of ECO28 
alternators.
The information, specif ications, 
illustrations, instructions and statements 
contained within this publication are 
given with our best intentions and are 
believed to be correct at the time of 
going to press.
Our pol icy is one of continued 
development and we reserve the right 
to amend any technical information 
with or without prior notice.
Whilst every effort is made to ensure the 
accuracy of the particulars contained 
within this publication neither the 
Manufacturer, Distributor or Dealer shall 
in any circumstances be held liable for 
any inaccuracy or the consequences 
thereof.
The information given is subject to 
the Company’s current Conditions 
of Tender and Sale, and is for the 
assistance of users and is based upon 
results obtained from tests carried 
out at the place of manufacture. This 
Company does not guarantee that the 
same results will be obtained elsewhere 
under different conditions.
We are confident that you will obtain 
excellent safe service from your 
generating set. To achieve this however 
it is important that the installation, 
commissioning and maintenance of the 
set is undertaken by relevant competent 
engineers. If in doubt consult your local 
Lister Petter distributor.

1. IntroduCtIon
1.2 usInG tHIs operators 
Handbook
To assist in the use of this handbook 
each major section title is given at the top 
of each page and on the ‘Contents’ page.
It is recommended the individual steps 
contained in the various maintenance 
or repair operations are followed in the 
sequence in which they appear.
When a diesel generating set is 
operating, or being overhauled, there 
are a number of associated practices 
which may lead to personal injury 
or product damage. Your attention 
is drawn to the symbols shown and 
described below which are applied 
throughout this publication.

 CautIon
This caution symbol draws attention 
to special instructions or procedures 
which, if not correctly followed, may 
result in damage to or destruction of 
equipment.

 WarnInG
A warning symbol with this type 
of text draws attention to special 
instructions or procedures which, 
if not strictly observed, may result 
in personal injury.

 WarnInG
A WARNING SYMBOL WITH THIS 
TYPE OF TEXT DRAWS ATTENTION 
TO SPECIAL INSTRUCTIONS OR 
PROCEDURES WHICH, IF NOT 
STRICTLY OBSERVED, MAY RESULT 
IN SEVERE PERSONAL INJURY, OR 
LOSS OF LIFE.

Electrical symbols are both shown, 
and described, in "Section 02. Safety 
Precautions".
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1.3 alternator 
desCrIptIon
ECO 2 and 4 pole alternators are 
brushless,  se l f - regulat ing and 
incorporate a rotating inductor with 
damper cage winding and a fixed stator 
with skewed slots.
The stator windings have a shortened 
pitch to reduce the harmonic content 
of the output waveform.
The alternators are made in compliance 
with the 98/37,73/23,89/336 CEE 
directives and their amendments, and 
the CEI 2-3, EN 60034-1, IEC 34-1, VDE 
0530, BS4999-5000, CAN/CSA-C22.2 
No14-95 - No100·85 regulations.
Tests to verify the electromagnetic 
compatibility have been carried out 
in the foreseen conditions by the 
standards with the neutral connected 
to earth.
The robust mechanical construction 
gives good access to the  generator 
output connections, and allows the 
user to inspect the various components 
with ease.
The casing is made of steel, the shields 
of cast iron, and the shaft of C45 steel 
and it has a keyed fan.
The mechanical protection level meets 
standard IP21.

Insulation materials meet Class 
H requirements, and all rotating 
components  are  epoxy res ins 
impregnated; higher voltage parts, 
such as the stators, are vacuum 
treated.
Radio interference suppression meets 
the requirements of grade "N" of VDE 
0675 regulations.
The ECO alternators comply with the 
EEC 98/37, 73/23, 89/336 directives 
and their amendments; therefore they 
pose no danger to the operator if they 
are used and maintained according 
to the instructions given and provided 
the safety devices are kept in perfect 
working conditions.

1.4 replaCement parts
Should replacement parts be required 
for the alternator please contact any 
Lister Petter Distributor.
When requesting parts always quote the 
plant and alternator serial numbers.
Fitting Replacement Parts
Replacement parts must only be 
replaced by skilled technicians with 
suitable mechanical and electrical 
experience.
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 WarnInG
Starting and operating any diesel 
generating set can be dangerous in 
the hands of untrained people.
Operators must read and abide by 
the instructions contained in this 
manual as well as the engine and 
genset handbooks supplied.

2.1 WarnInG symbols
Mechanical symbols are shown and 
described in 'Section 01'

 CautIon
This caution symbol draws attention 
to special instructions or procedures 
which, if not correctly followed, may 
result in damage to or destruction of 
equipment and/or personal injury.

 WarnInG
A warning symbol with this type 
of text draws attention to special 
instructions or procedures which, if 
not strictly observed, may result in 
serious personal injury or death

 danGer
A WARNING SYMBOL WITH THIS 
TYPE OF TEXT DRAWS ATTENTION 
TO SPECIAL INSTRUCTIONS OR 
PROCEDURES WHICH, IF NOT 
STRICTLY OBSERVED, MAY RESULT 
IN IMMEDIATE SEVERE PERSONAL 
INJURY, OR LOSS OF LIFE.

 CautIon
This symbol identifies the type of 
operator in charge of  the operation 
described. This qualif ication 
requires a complete knowledge and 
understanding of the information 
contained in this instruction manual 

2. safety preCautIons
as well as specific skills necessary 
to perform installation, adjustment, 
maintenance, cleaning and/or repair 
operations.

 CautIon
This symbol identifies the type of 
operator in charge of  the operation 
described. This qualif ication 
requires a complete knowledge and 
understanding of the information 
contained in this instruction manual 
as well as specific skills necessary 
to perform electrical operations 
such as connections, adjustment, 
maintenance and/or repair. The 
electrical service man must be able 
to work on electrical cabinets and 
panels that are live.

2.1 before startInG
• Check that all air cooling inlets and

outlets are free of any obstructions.
The air outlets should not be near
any heating sources.
The cooling air temperature must be
equal to the environment temperature
and never higher than 40°C.

2.2 WHen tHe set Is at rest
Do not work on the alternator before 
disconnecting the engine starter 
battery.  Failure to disconnect the 
battery may allow the set to start up 
automatically.  Always disconnect the 
negative terminal first and reconnect 
last using insulated tools.

2.3 WHen tHe set Is runnInG
Do not touch any of the alternator  
electrical connections.
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2.4 General preCautIons
• Do not run the set with any
alternator covers or guards removed
or damaged.
• B e f o r e  i n s t a l l i n g  t h e  s e t ,
arrangements must be made to earth
the machine.
• It is important to ensure that the
grounding system is in good condition
and in compliance with the regulations
of the country where the set will be
installed.

 CautIon
The final installer is responsible 
for the installation of all protection 
devices (including sectioning 
devices, protection against direct 
and indirect contacts, overcurrent 
and undercurrent protection, 
emergency stop) necessary for 
the set to comply with the existing 
international and European safety 
regulation.

 CautIon
When the machine is worn cut, 
contact must be made with suitable 
companies experienced in the 
disposal of ferrous material. Parts 
must not be thrown away into the 
environment.

• The operators in charge of the
installation, operation and maintenance
of the set must be skilled technicians
who know the characteristics of the
alternators.
• The people in charge of the handling
must always wear work gloves and
safety shoes. If the alternator, or the
whole plant, needs to be lifted from the
floor, the operators must also wear a
safety helmet.
• The set must be installed in a well
ventilated room. If there is not enough

air, a malfunction or overheating may 
occur.
• All entry doors into the generator
room should be clearly marked
"Authorized Persons Only"
• Ensure the foundations are suitable
to bear the total weight of the set.
• The machine has been designed
to give the rated output when it is
installed in rooms having a maximum
temperature of 40°C and at an altitude
not exceeding 1000 metres; in cases
of different conditions, please refer to
Lister Petter.
• Do not wear loose fitting clothes
(such as scarves, etc.) near the set
and any garment must be fastened with
elastic bands at its ends.
• The set must never be run with the
following alternator guards removed:

 terminal cover•
 front covers•
 fan guards•

• The sets are noisy and they must be
installed in soundproof rooms (room,
engine room, etc.). It is necessary
for all persons to wear suitable noise
protection equipment in these areas.
• The set produces heat proportional
to the output. Therefore, do not touch
any part of the set if you are not wearing
suitable heat protection equipment.
After the set has been switched off,
allow it to cool down.
• Even if all the set components are
protected, keep away and do not lean
or sit on the alternator.
• Do not remove any labels for
whatever reason; if necessary, replace
them.
• Any packing materials should be
disposed of by the correct disposal
methods. Waste materials must not be
discarded in the environment.
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2.5 lIftInG preCautIons
The fo l lowing po in ts  must  be 
considered before attempting to lift 
any component.
• Ensure the lifting equipment to be
used has the correct capacity to lift the
component.
• Suitable lifting equipment designed
to give two vertical lifts from directly
above the lifting eyes must be used.
• Check that all lifting eyes are not
damaged and that they are secure.
• The lifting eyes fitted to the engine
and alternator are only suitable for
lifting these items.

 WarnInG
Individual engine or alternator lifting 
eyes must not be used to lift the 
complete plant.

2.6 sHort CIrCuIt proteCtIon
The degree of protection of the 
alternator is IP21. No attempt must be 
made to use any type of hydro-cleaner 
or to spray liquids over the parts 
containing electrical components.
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3. CouplInG tHe alternator and
enGIne

3.1 CouplInG tHe 
alternator to tHe enGIne
These instructions are to be followed 
should it be necessary to fit a new 
alternator to the engine.
1. Remove the two alternator cooling

fan guards from the driven end of
the alternator.

2. By looking through one of the two
lateral openings, and by manually
rotating the rotor, locate the relevant
clamp screw on the hub.

Figure 3.1.1

3. Us ing  a  su i tab le  hexagona l
wrench slacken the M8 setscrew
anti-clockwise, until the cooling fan
is free to rotate.

Figure 3.1.2

4. Position one of the disk holes near  to the
upper part of one of the side openings.

Place the slit that is on one of the fan 
blades in the same position.

Figure 3.1.3

5. Supporting the alternator and
keeping it square move it towards
the engine.

Figure 3.1.4

6. Align one of the engine flywheel disk
fastening holes with the alternator
disk hole as positioned in Item 4
above.

Figure 3.1.5
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7. Fit two setscrews through the
alternator disk into the engine
flywheel and hand tighten them.

8. Keeping the alternator still, turn the
engine flywheel until another two
holes are in the same position.
Repeat this procedure for all the
other holes.

9. Check to ensure the alternator disk
and the engine flywheel are exactly
concentric with each other.

10. Using a suitable wrench tighten all
the setscrews.

11. Using a suitable hexagonal wrench
torque the alternator cooling fan
setscrew to 12Nm + 10%.

Figure 3.1.6

Note: The radial position of the alternator 
cooling has no effect on the operation of 
the alternator.

11. Replace the two alternator cooling
fan guards.
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4. eleCtrICal ConneCtIons
4.1 WIndInG ConneCtIons

 CautIon
All electrical output connections are 
the responsibility of, and are at the 
discretion of, the end user. When 
making terminal box connections, 
all cable and terminal lugs should 
meet the relevant standards of the 
country of use.

The alternator is supplied in a 6 wire 
output  and can be configured for 
Star with Neutral (Y) or Delta (∆) 
connection.

4.3 frequenCy VarIatIons 
An alternator wound for 50 Hz can also 
function at 60 Hz, and vice versa, by 
resetting the AVR voltage potentiometer 
to the new nominal voltage value.
When changing from 50 to 60 Hz 
the alternator power, and nominal 
voltage will increase by 20%, but 
the current does not change from 

4.2 output termInal lInks (6 WIre)

Figure 4.2.1 Connection Schematic Diagram

The alternator must always be earthed 
by sufficiently rated cable, using one of 
the inside or outside terminals.
After the output connections have been 
made, ensure that the terminal box 
cover is securely in place. 
The torque settings for the output 
connections are given in "Section 05 
Routine Maintenance". 

50 Hz value. Should voltage stay 
at 50Hz nominal value, then the 
output power may be increased by 
5% due to improved ventilation.
For alternators wound for 60 Hz, 
changing to 50 Hz, the voltage and 
power values have to decrease by 20% 
of 60 Hz value.
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4.4 VoltaGe reGulator
An S.R.7/2-G regulator is standard on 
the '28 Series' alternators.

Important
The alternator output voltage 
must be checked under no-load 
conditions, with the correct setting 
of frequency.

The voltage may be adjusted by ± 5% 
of the nominal, by acting upon the 
voltage potentiometer on the electronic 
regulators.
By connecting a 100 kΩ potentiometer 
across the relevant terminals, 'it is 
possible to have a remote voltage 
regulation of ±5% of nominal voltage.
S.R.7/2-G Regulator Protection
The regulator is provided with under 
speed protection with an intervention 
threshold which can be adjusted by the 
potentiometer marked "Hz"

Figure 4.4.1 AVR

T h i s  p r o t e c t i o n  i n t e r v e n e s 
instantaneously by reducing the 
alternator voltage to a safe value 
when frequency falls below 10% of 
the nominal value. The  regulator 
also has inherent overload protection 
which senses the exciter field voltage 
value. Should this field voltage value 

exceed the nominal value for a period 
of more than 20 seconds, then again 
the alternator voltage is automatically 
reduced to a safe operating level. This 
overload function has a built-in delay 
to allow for the overload when starting 
motors, normally 5-10 seconds.
The operating threshold of this 
protection device is adjustable by the 
potentiometer marked "AMP".

4.5 Causes of InterVentIon 
of proteCtIVe deVICes
underspeed protection - instantaneous
1. Speed reduced by 10% of nominal.

delayed Intervention of over load 
protection
2. Overload by 20% of nominal rating.
3. Power factor (cos ϕ) lower than the

normal one.
4. Ambient temperature above 50°C.

Intervention of both protections
5. Combination of Item 1 with Items 2, 3,4.

 CautIon
In cases of intervention, the output 
voltage will drop down to a value 
which will depend on the fault. The 
voltage will automatically return to 
its nominal value as soon as the 
fault is removed.

4.6 parallel runnInG
The alternator is not designed to be 
run in parallel.

 WarnInG
Under no circumstances attempt to 
run the set in parallel.
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Important
The starting, running and maintenance 
and repair operations must be carried 
out by skilled personnel who have read, 
and understood, the safety instructions 
earlier in this handbook. 
Particular attention must be given to 
the description of these two symbols in 
"Section 02. Safety Precautions".

 danGer
It is important to ensure that all the 
necessary precautions to prevent 
an inadvertent starting of the set 
during maintenance, fault finding 
and repair operations have been 
taken.

5.1 CleanInG tHe alternator
Prior to approaching or touching the 
alternator, ensure that it is not live and 
it is at room temperature; at this stage 
it is possible to clean it on the outside 
using compressed air.
The inside of the alternator must not 
be cleaned with compressed air as this 
process could lead to short circuits or 
other damage.
The standard protection degree of 
the alternator is IP21, therefore the 
use of fluids for cleaning could have 
a detrimental effect, or cause short 
circuits.

5. routIne maIntenanCe
 danGer

Under no circumstances must 
hydro-cleaners or detergent fluids 
be used for cleaning purposes.

5.2 bearInG lubrICatIon
The alternator is fitted with sealed 
bearings which have been packed with 
SKF28, or similar, grease on assembly. 
No maintenance is necessary for their 
entire working life.

5.3 unusual noIses
The  operator should check for any 
anomalous noises which can be 
detected. If such a noise is heard, stop 
the set  immediately and investigate 
the noise.

noise and Vibration
It is recommend that users regularly  
check for the correct functioning of 
the alternator, and to verify that there 
are no anomalous noises or vibrations; 
their presence might indicate bearing 
damage or wear.
The alternator itself has no particular 
vibration since the rotating parts are 
perfectly balanced. Provided that 
the rotor balancing has not been 
altered and that the rotor bearings 
have not been damaged, vibrations 
in the generator set may occur due to 
alignment of couplings, due to stress 
upon the engine, or to vibration mounts.

5.4 WIndInG resIstanCe
Assessment of the windings condition  
after long  periods of storage or 
inactivity.
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Measuring the insulat ing earth 
resistance can assess the condition of 
the windings. This measurement can 
be carried out with a "Megger" device, 
or similar, with a 500V direct-current 
voltage.
The winding resistance values are 
given in "06.8 Winding Resistance 
Values".
It is very important to disconnect the 
following components before checking 
resistance:
1. The voltage regulator.

Figure 5.4.1 Voltage Regulator

2. The rotating diode bride.

Figure 5.4.2 Diode Bridge

3. Any other device connected to the
windings to be checked, before
carrying out the measurement.
The f igure result ing from the
measurement of the windings earth
resistance must be over 1Ω.

Figure 5.4.3 Earth Resistance

Should the figure be smaller than 1MΩ, 
the windings must be adequately dried 
up. This can be done by directing a 
jet of hot air of about 50-60°C into 
the generator air inlets or outlets. 
Alternatively, the stator windings can 
be electrically connected and a voltage 
can be passed through them by means 
of a DC power supply. The amount of 
current in the windings depends on the 
alternator size, even though it must be 
fixed according to the nominal values 
stated on the plate.

5.5 alternator 
performanCe
It is recommend that users check the 
alternator performance which must 
comply with the data on the plate.   

5.6 meCHanICal 
InspeCtIons 
It is recommend that users check all 
fastening bolts and, in particular, the 
electrical connections. 
Special attention should be paid to all 
electrical connections; this inspection 
must be carried out in the complete  
absence  of  voltage.
The setscrews retaining the alternator 
to the engine must be checked to 
ensure they are tight.
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The torque settings given in the table 
must be adhered to.

5.7 torque Values
All torque values are as given + 7%.

Thread Diameter Of Nm

M5 3

M6 6

M8 11

M10 (steel) 30

M12 36

M14 54

M16 80

M18 100

Figure 5.7.1
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Important
The starting, running and maintenance 
and repair operations must be carried 
out by skilled personnel who have 
read, and understood, the safety 
instructions earlier in this handbook. 
Particular attention must be given to 
the description of these two symbols in 
"Section 02. Safety Precautions".

 danGer
It is important to ensure that all the 
necessary precautions to prevent 
an inadvertent starting of the set 
during maintenance, fault finding 
and repair operations have been 
taken.

6.1 bearInGs
Periodical checks must be made to 
detect overheating and noise. If the 
bearing is worn it can cause excessive 
in which case it must be replaced.
Replacing Bearings
Remove the alternator from the engine 
and securely position it in a safe 
working area.
1. Remove the front cover.

6. repaIr proCedures

Figure 6.1.1 Front Cover

2. Using a suitable lifting device,
equipped with soft ropes, and of an
adequate lifting capacity, remove the
rotor.

Figure 6.1.2 Lifting the Rotor

3. The bearing is removed by using a
suitable bearing puller.

Figure 6.1.3 Bearing Puller Tool

4. Heat the bearing with a suitable
magnetic device.
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Figure 6.1.4 Heating a Bearing

5. Wearing protective safety gloves
replace the bearing.

6.2 CleanInG tHe aIr fIlters
These instructions only apply if optional 
filters are fitted.

 danGer
It is important to ensure that all the 
necessary precautions to prevent 
an inadvertent starting of the set 
during this maintenance, operation 
have been taken.

The air filters must be cleaned on a 
regular basis. Inside each filter there 
is a mesh net that has to be kept dean 
in order to ensure a good performance 
of the filter.
The time interval between each 
cleaning operation depends on the 
conditions of the installation site. A 
frequent inspection of the filters will 
establish if any cleaning is required.

6.3 WIndInGs
Both the windings and the alternator will 
last longer with correct maintenance 
and cleaning; an inspection and a 
maintenance schedule should be 
established.
The time interval between each 
cleaning operation depends on the 

conditions of the installation site. 
Frequent inspection of the windings will 
establish if any cleaning is required. If 
the alternator  is used in a dry and clean 
environment, an annual inspection 
may be suitable. In cases of severe 
conditions, more frequent inspections 
must be carried.
It is highly recommended that a check 
should be done, regardless of the 
schedules, in the following cases:
a. In cases of rust.
b. In cases of corrosion.
c. When the insulation is damaged.
d. When there is dust on the surface of

the windings.

Cleaning the Windings
1. To clean the windings, use solvents

like oil of turpentine or "Solvesso"
so lvent .  C lean ing wi th  such
substances, which contain a high
evaporation level, will not damage
the insulation level of the windings.
Lister Petter also recommend
"dry ing-out"  the windings at
60-80°C.

2. When the cleaning process is
complete, check for any signs of
overheating or carbonisation.

3. Check the varnish on the windings
and if it is not in good condition they
should be re-varnished.

6.4 tHe dIode brIdGe
The diode bridge has three separate 
sectors with two diodes fixed on each 
sector.
Diodes can be easily inspected with 
a multi-meter by simply disconnecting 
the wire of the particular diode and 
check the resistance in both directions. 
A perfectly functioning diode will show 
a very high resistance in one direction 



18

tHe eCo28 alternator operators' Handbook

and a very low resistance in the 
opposite direction. A faulty diode will 
show either a very low resistance, or an 
infinite resistance in both directions. 
Once the whole sector, or the whole 
bridge, is replaced,  remember  to  
tighten  the screws  with  a  suitable  
tightening wrench and to strictly comply 
with the polarities and the wiring 
diagrams.

6.5 tHe exCIter
1. Remove the front cover, rotor

and bearing as described in "6.1
Bearings".

2. To remove the exciter rotor, use a
suitable puller as shown below.

Figure 6.5.1 Typical Puller Tool

6.6 tHe VoltaGe reGulator
The SR7/2-G voltage regulator is an 
integral part of the alternator.

Figure 6.6.1 SR7/2-G Voltage Regulator

replacing the aVr
1. Carefully note the position of each

terminal board wire and remove
them.

2. Remove the four regulator retaining
setscrews.

3. Fit the new regulator into  position.
4. Replace and tighten the four

retaining setscrew.
5. Replace the terminal board wires.

6.7 resIdual VoltaGe 
CHeCk
The residual voltage check is applied 
to ensure that the generator is not over 
excited. If it is over excited, although it 
still rotates at nominal speed there is no 
voltage present at the alternator main 
output terminal board.
1. With the set not running, remove the

terminal cover.
2. From the relevant diagram in "Section

08. Electrical Wiring Diagrams"
identify the positive (+) and negative
(-) terminals on the AVR.

3. Using a 12 volt battery with two
wire connected with a 30Ω in-series
resistance momentarily connect
the two battery connecting wires
to the previously located + and -
terminals.
Ensure the polarities are matched.
(+ terminal of regulator with battery
+ and - terminal of regulator with -
battery terminal).
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Figure 6.7.1 Residual Voltage Check

4. With the set running, use a  voltmeter,
or the instrument panel, to check
if the alternator is producing the
nominal voltage indicated on the
plate.

6.8 WIndInG resIstanCe Values
The figures shown in the table are at 20°C ambient.

Alternator Resistance - Ω Exciter Resistance - Ω

Type Volts Hz Stator 1-2 Rotor Auxiliary 
Windings Stator Rotor

ECO28S

115/200/
230/400 50

0.283 1.260 4.060

10.60 0.39
ECO281L 0.197 1.537 2.250

ECO282L 0.140 1.806 2.150

ECO28VL 0.100 1.860 2.170
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7. troublesHootInG
prelImInary notes

 WarnInG
Troubleshooting must be performed 
by qualified persons who are 
conversant with the hazards of 
electricity and machinery.

Problem Method of Correction

The alternator fails to excite.

Replace the fuse.

If possible, increase the speed by 15%.

Carry out the instructions given in "06.7 Residual 
Voltage Check".

After being excited the alternator does not 
excite.

Check the correct connections were used when 
making the residual voltage check".

Low voltage at 'no load'.

Reset the voltage (VOLT) potentiometer.

Check the engine speed.

Check the alternator windings.

High voltage at 'no load'.
Reset the voltage (VOLT) potentiometer.

Replace the AVR.

On 'On load' conditions, the voltage is 
lower than the rated value.

Reset the voltage (VOLT) potentiometer.

Current too high, power factor lower than 0.8, speed 
lower than 4% of rated speed.

Replace the AVR.

Check the diodes, disconnect the cables.

On 'On load' conditions, the voltage is 
higher than the rated value.

Reset the voltage (VOLT) potentiometer.

Replace the AVR.

The voltage is unstable.
Check uniformity of rotation.

Regulate the stability of the regulator by adjusting 
the 'STAB' potentiometer.

This section is designed primarily for 
use by trained technicians although it 
does give sufficient information to offer 
a guide to the operator.
In cases of difficulty please contact 
Lister Petter.
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California proposition  65 Warning
Diesel engine exhaust and some of its constituents are known to the State 
of California to cause cancer, birth defects, and other reproductive harm.
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