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Foreword

Foreword
Please be advised, do not operate or

Safety

perform any operation, maintenance, or

The Safety section of this manual covers

repair on this PowerKit engine until you have

basic

read and understood the information in this

warnings

Manual in its entirety. This Manual must be

situations. This Manual must be read in full

read in full before operating your PowerKit in

before operating your PowerKit in order to

order to gain the maximum operational

operate and maintain the engine safely.

safety

precautions

and

and

potentially

shows

hazardous

performance of the engine and to safely
operate and maintain the engine. The
operation and maintenance instructions are
given as a guide for engines operating at the

Maintenance & Spare Parts
Maintenance should be carried out at the
appropriate intervals as shown in the

rating as sold.

Maintenance Table. The inspection and
maintenance intervals are given as a guide,

Documentation

for

engines

operating

under

normal

Baudouin uses English as the primary

conditions. Consult with your Baudouin

business language for all publications. Other

representative for operation under severe

languages may be available, please consult

conditions.

with your local Baudouin representative.
We

recommend

that

a

copy

of

the

The photos and illustrations in this manual

Maintenance Schedule be displayed near

are for reference only. Some illustrations

the engine and that a service record be kept

may have been modified to ensure clarity

and stored with the engine.

(for example guards and covers may be
removed), and some equipment shown in

The use of Baudouin Genuine Spare Parts is

this manual may be different to your engine.

imperative

For the latest information, please contact

performance and longevity of your PowerKit

your local Baudouin representative.

engine. The use of alternatives or counterfeit

to

the

optimal

parts can lead to voiding
The

'DT'

technical

documents

('documentation technique') quoted in this

operation,

engine warranty，

damage, failures, and personal injury or
death.

Manual are available from the Baudouin
Network for reference.

Overhaul

The information contained in this Manual is
correct at the time of publication. Baudouin
reserves

the

right

to

specifications without notice.

modify

these

This Manual does not include instructions for
major overhaul of your engine. Contact your
local Baudouin representative who can help
you to define an overhaul program for your
engine. All major repairs should be carried
out by an authorized Baudouin partner.
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Safety

1. Safety
1.1 Safety Information
Failure to comply with the preventive measures and safety instructions included in this manual
and with warnings indicated on the engine may lead to injury or death. This Operation and
Maintenance Manual must be kept on or near the engine and must be easily accessible and
ready to be consulted at any time. Furthermore, this manual must stay with the engine at all
times.
Most accidents can be prevented by following basic safety precautions, recognizing hazardous
situations and acting accordingly, but these safety instructions alone are not sufficient to avoid
every hazard. Baudouin cannot anticipate or identify every possible hazard in your operating
environment. Persons operating or maintaining the engine must be able to recognize
hazardous situations, and they must have the necessary skills, training and tools to perform
operation and maintenance activities properly.

6

Safety

1.2 Symbols Used
Please take note of the warnings and precautions indicated throughout this Manual in order to
avoid unsafe practices and conditions. In this Manual, the following symbols are used to
highlight specific information.

HAZARD WARNING
This warning symbol is recognized across
the world. In this Manual this symbol is used
to highlight the importance of the information
that follows. Make sure that you understand
the consequences of a dangerous situation
and the ways in which to avoid danger.
Fail-ure to comply with warnings can result
in material damage, serious injury or even
death.

WARNING
This type of warning indicates a potentially
dangerous situation, which if not avoided,
may result in serious injury, death, or
considerable material damage.

CAUTION
This type of warning indicates a potentially
dangerous situation, which if not avoided,
may result in minor injury or material
damage. It can also warn against dangerous
practices.
The warnings in this guide cannot cover every situation imaginable. Please only use
procedures, methods, tools, and parts specially recommended by the engine manufacturer.
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Safety symbols
Symbol

Definition
Wear hand protection
Wear ear protection
Wear eye protection
Wear head protection
Wear foot protection
Wear a protective mask
Wear overalls
Avoid naked flames
Do not smoke
Do not use a mobile phone
Keep an extinguisher close by
Danger: battery acid
Danger: live cables, electrical risks
Highly flammable products
Keep away from hanging loads
Risk of thermal burns
Risk of mechanical drive / rotating parts
Lifting is forbidden
Risk of steam burns
Water drain valve
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Universal Warning
The location of the Universal Warning label is illustrated below.


12M33 Gas Engine Series

Figure 1.2B-12M33 Gas Engine Illustration

Do not operate or perform maintenance on this engine
unless you have read and understand the instructions
and warnings in this Operation and Maintenance Manual.
Failure to follow the instructions or heed the warnings
could result in serious injury or death.
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1.3 Personal Safety
These Personal Safety precautions are designed to reduce the risk of contamination, serious
injury or death.


Wear personal protective equipment (PPE) as required.



Avoid prolonged and repeated contact with oil.



Do not put oily rags in pockets.



Avoid contaminating clothing with oil.



Wash overalls regularly. Throw away un-washable clothing and shoes impregnated with
oil.



Emergency treatment must be immediately sought in the event of any injury.



Always wear protective mechanic's gloves before working in order to avoid prolonged and
repeated contact with oil.



Wash with soap and hot water or, alternatively, use hand detergent and a nailbrush to
make sure that all oil is removed. Products containing lanolin can help replace the skin's
natural oils that may have been removed.



DO NOT use petrol, kerosene, fuel, thinners or solvents to clean the skin.



If skin problems occur, immediately consult a doctor.



If possible, degrease components before handling them.



When there are risks for the eyes, use safety glasses or a face shield. An eye-rinsing
solution must be kept close at hand.



Do not spill oil or other fluids on the ground when repairing the engine. In the event of an
accidental spillage of hydrocarbon or other fluid, take all the necessary measures to
section off the area, clean up and protect people and the environment.



The handling, storage and recycling of hydrocarbons, ethylene, glycol and oil must
comply with the safety and environmental standards applicable in the country where
these operations take place.



Ensure that all guards and covers are secured in place on the engine.



Make sure adequate, non-expired extinguishers are available and that personal are
adaquately trained in extinguisher operation.

1.4 Environmental Safety


There are laws regarding environmental protection and the disposal of waste of
hydrocarbons. To ensure compliance with environmental protection laws, consult your
local authorities who will advise you. Obey all local regulations for the handling and
disposal of liquids.
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The products and spare parts supplied by Baudouin do not contain asbestos.
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1.5 Fluid Safety


All oil, natural gas, and some coolant
liquids are flammable. If these liquids
and gas are leaking onto hot surfaces
they can cause a fire which can cause
injury and/or damage.



Do not check for leaks using any body
part. Use a cardboard section or other
appropriate tool to check for a leak.



Store all gas and lubricants in closed,
clearly labelled containers in a safe
place.



When draining liquids from the engine,
ensure that the correct tools are used
and that liquids are collected in a
suitable container and disposed of
following all local regulations.



Oily rags and other flammable materials
must not be stored in close proximity to
engine, genset, or system.



Do not smoke near the fuel tank or
while in the filling area. Ensure there
are no open flames or sparks. Always
stop the engine before refuelling.



Mobile

phones

(in

particular

their

batteries) may give off sparks that could
cause an explosion in certain high-risk
areas. Switch off all mobile phones
when filling the gas tank or while in the
filling area.

1.6 Batteries


Wear personal protective equipment
(PPE) as required.



Do not smoke in areas where batteries
are charged or near fuel circuits.



The batteries release flammable fumes
that can explode. Ensure there are no
open flames or sparks near the battery.



If the batteries are in a closed area,
make sure there is sufficient ventilation.
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The battery cables must be fitted with a
battery switch and fuse or circuit
breaker to isolate the circuit.



Sulphuric acid contained in batteries is
toxic and corrosive; it can burn clothes
and skin or even cause blindness in
case of contact with the eyes.



Disconnect the batteries before any
operation

involving

the

electrical

system.


Never disconnect any battery cable
while the engine is operating.



Never check battery charge by short
circuiting it.



Do not charge a frozen battery; heat it
up 16°C (61°F) beforehand.



In the event of corrosive material
contact with a body part:


Rinse the affected part with plenty
of water.



Apply bicarbonate of soda or lime
to neutralise the acid.



Rinse your eyes for 10 to 15
minutes.




See a doctor immediately.

In the event of ingestion see a doctor
immediately.



Make sure the batteries are clean and
fitted with the recommended covers,
cables and connections.



Electric wiring must be kept in good
condition,

properly

positioned

and

attached.

1.7 Welding


Do not weld or flame cut pipes, hoses
or tanks that contain flammable fluids.
Components

containing

flammable

fluids must be drained and cleaned
appropriately with a non-flammable
solvent before conducting any welding
of flame cutting.
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Disconnect the engine wiring harness

Safety
before

welding

(control

cabinets,

electrical cabinets etc.).


Comply with all legal provisions in force
before conducting welding work.



Do not use open fires.



Make sure that the work will not affect
the on-board electrical and electronic
equipment.



Make sure that the automatic fire
suppression

system

is

deactivated

before any welding or grinding work.


Make sure that there is sufficient
ventilation

in

the

premises

where

welding is to be carried out.

1.8 Electrical Risks


Electrical checks must be carried out
regularly.



Electric wiring must be kept in good
condition,

properly

positioned

and

soundly attached.


All

wires

should

be

of

the

recommended size.


Wires and cables must be protected by
a fuse or calibrated circuit breaker.



Do not short-circuit fuses and/or circuit
breakers.



The electrical circuit of the engine must
be isolated from

the engine

and

generator.


Ensure that the engine is grounded
correctly

to

prevent

uncontrolled

electrical circuit paths which can cause
damage.


Insulation problems can cause shortcircuits or stray current. Stray current
can damage electrical and electronic
components, bushing or crankshaft
seating

and

may also

cause

ra-

dio-frequency disturbance.


The engine earth must be properly connected to the chassis, as well as all the
flexible hoses.
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Flexible connections for cooling



Flexible circuit connections fuel



Electrical

control

systems

and

electronic fuel injection


Earth faults can cause corrosion in the
pipes and engine or genset unit components.

1.9 Lines, Tubes and Hoses


Ensure that all high pressure lines are
not bent, worn or damaged. High
pressure lines must be positioned,
supported and firmly fastened. Do not
attach any other components to the
high

pressure

connections

lines.

to

the

Tighten

all

recommended

torque.


Do not check for leaks using your hand.
Use a cardboard to check for a leak.



Tighten

all

connections

and

filter

housings to the recommended torque.


Release
pressure

the

lubrication,

cooling

fuel

circuits

and

before

disconnecting or removing hoses or
associated parts.

1.10 Coolant Safety


At operating temperature, the coolant is
hot and pressurized. When pressure is
released sharply, this hot liquid may be
transformed into fumes. Any contact
with this hot liquid or these fumes may
cause serious burns.



The cooling system also contains alkali
which can cause injury. Do not allow
alkali to contact your skin, eyes or
mouth.



Let the components of the coolant
circuit cool down before draining the
circuit.



Only check the coolant level when the
engine has stopped.
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Slowly unscrew the coolant filler plug to
release pressure.

1.11 Cleaning the Engine


Use personal protective

equipment

when cleaning an engine.


Regularly clean the engine surface to
remove any greasy deposits that may
be flammable.



Do not wash an engine in operation or
which has just stopped.



Use the safety equipment required by
your local codes and standards.



Make sure high-pressure water cannot
damage the equipment being washed.
Do not get electrical equipment or seals
wet.



Take

necessary

precautions

when

using a high-pressure cleaner. Comply
with the safety instructions indicated for
the cleaning equipment used as well as
local codes and standards.


High pressure cleaning can blow out
high-speed debris from the engine
which can cause injury.
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1.12 General Precautions for Operation
1.12.1 Before any operation or maintenance on any Baudouin product



Wear personal protective equipment (PPE) where required.



For maintenance, place a “Do Not Use” or similar sign on the starter switches.



Access to the equipment is only for authorized and qualified personnel.



Ensure that all guards and covers are secured in place on the engine.



Make sure that the repair premises and surrounding area are suitable for safe working.



Inspect the engine for potential hazards. Ensure there are no personnel on, under or
around the engine.



Ensure that the pipes and hoses are not worn or damaged. Pipes must be positioned,
supported and firmly fastened.



Ensure that the electrical wiring is not worn or damaged. Wiring must be positioned,
supported and firmly fastened



Remove all wiring that is obstructive to repair/maintenance or unattached.



Use the proper tools for the operation being performed.



Report all necessary repairs promptly.



Remove any rings, chains and watches before starting work. Wear suitable and
properly-fitting work clothes.



Remove and isolate the control panel key.



Do not perform any operation or maintenance operations which are not fully understood.



Clear the engine of any flammable materials such as fuel, oil or debris.



Do not smoke near the engine or where flammable materials are stored.



Exhaust shields (if equipped) must be fitted correctly.



Do not expose the engine or components to flames.



Do not touch hot parts of an engine in operation or which has just been stopped.



Ensure the starter battery insulation switch is in open position.



Switch off the circuit breaker located in engine connection box (if equipped).



Switch off engine room lock switch or emergency stop (if equipped).



For maintenance, for engines fitted with a pneumatic starter system, isolate the tanks and
evacuate the pipe linking the tanks to the starter.



For engines installed on automatic start genset select the lock position on the selection
mode of the control panel, to avoid the engine start.



Use caution when cover plates or other components are removed. Gradually loosen and
remove bolts/nuts but do not remove the last two bolts which are located on opposite
ends of the plate. Before removing the last two bolts, pry open the plate and gradually
release the pressure.



Do not remove any hydraulic components or parts until the pressure in the system has
been relieved. Contact Baudouin for procedures required to remove hydraulic
components.
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1.12.2 Starting the Engine



For initial start-up of a new engine, or the first start after a service, make provisions to be
able to stop the engine if a fault occurs. This can be done by shutting off the gas or air
supply to the engine.



Never use any engine starting agents (for example, ether) to facilitate start-up due to a
risk of explosion or injury.



Never start an engine without checking that this operation can be carried out without
danger to people or equipment. If there is a warning tag attached to the control panel or
start switch do not start the engine or touch the controls.



Start the engine from the control panel or operator’s booth.



Ensure that the jacket water heater and/or lube oil heater (if equipped) are working
properly by checking the temperature gauges during the heating operation.



Never short across the starting motor terminals or the batteries as this could damage the
electrical system.



Never bypass or disable the automatic shutoff circuit – these are provided to help prevent
injury and engine damage.



Engine exhaust could be harmful to your health, therefore always start and operate the
engine in a well-ventilated area. If in an enclosed area, ensure the engine exhaust is
vented properly to the outside.

1.12.3 Stopping the Engine



Stop the engine from the control panel or operator’s booth.



Use the Emergency Stop Button (if equipped) only in the event of an emergency. Do not
use the Emergency Stop Button for normal engine stopping. Do not start the engine after
using the Emergency Stop Button until the problem that caused the emergency stop has
been corrected.



Let the engine cool down before carrying out any maintenance operation.



Do not perform any operations on the engine for at least 15 minutes after an emergency
shutdown.
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2. Product
2.1 Rating Definitions

Rating definitions
COP
Continuous power

Running conditions


Engines of this rating provide unlimited hours of
usage in a constant 100% load.



No overload capability is allowed.



Engines of this rating provide unlimited hours of
usage in a variable load application.



The average load factor should not exceed 70% of

PRP

the engine’s prime power rating for each 250 hours

Unlimited Prime Rated Power

duration;

with

a

maximum

number

of

500

operational hours at 100% prime power rating.


An overload capability of 10% is available, however,
is limited to a period of 1 in every 12 hours.
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2.2 Engine Model
2.2.1 Meaning of Engine Model

2.2.2 Engine Plate


12M33 Series Gas engine

Figure 2.2.2A-12 M33 Gas Engine Plate Position

**** ***
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2.3 Engine Overview
2.3.1 Schematic Diagrams of 12M33 Gas Engine

1-Water Thermostat
2-Ignition Coil
3-Turbocharger
4-Mixer of Gas and
Air
5-Water Outlet
6-Intercooler
7-Electronic Throttle
8-Starter
9-Oil Cooler
10-Oil Filter

Figure 2.3.1A-Right Side

11- High Temperature
Water Pump
12-Intake Manifold
13-Cylinder Head
Cover
14-Belt Pulley
15-Water Draining
Valve
16-Oil Pan
17-Oil-Gas Separator
18-Oil Filling Cap
19-Flywheel Cover

Figure 2.3.1B-Left Side
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2.4 Cooling Circuits
12M33 series gas engine is equipped with 2 cooling circuits.
a)

High temperature cooling circuit to cool:


Cylinder block and cylinder head



Turbocharger



Engine oil through oil cooler

The internal circuit is designed for self-degassing.
To provide effective engine protection against freezing, chemical and galvanic corrosion,
cavitation and depositing, it is IMPERATIVE to use the recommended coolant as defined
in the 6.1 Coolant Recommendation. The high temperature coolant pump is located at
the engine’s front side (See item 2 of the above picture).
b)

Low temperature cooling circuit:
The low temperature cooling circuit cools the charged air and gas.

2.4.1 High Temperature Cooling Circuits for 12M33 Series Gas Engine Overall Layout

1- Radiator
2- Water pump
3- Oil Cooler
4- Cylinder block cooling
5- Cylinder head cooling
6- Water-Outlet pipe
7- Thermostat assembly
8-Turbocharger

Figure 2.4.1-Overall Layout of high-temp cooling circuits
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2.4.2 Low Temperature Cooling Circuits for 12M33 Series Gas Engine Overall Layout

1- Radiator
2- Electrical Low-temp
Water pump
3- Cooled Water Line
4- Intercooler
5-Water Back to Radiator

Figure 2.4.2-Overall Layout of low-temp cooling circuits
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2.5 Lubrication System
12M33 Series gas engines are equipped with a lubrication system including two oil coolers.
The gear driving oil pump is located at the low front of the engine.
Many engine parts are lubricated by pressurized oil through piping and crankcase hoses.


Oil circuit
1-Oil Sump

10a-Conrod bearings

2- Suction strainer

7b-Camshaft bearings

3- Oil pump

7c-Cylinder head lubri-

4a-Centrifuge filter

cating oil pipe

4b-Oil Filter

8c-Tappet

5-Oil Cooler

9c-Pushrod

5a-Bypass Valve

10c-Rocker arm shaft

5b-Pressure Relief Valve

and rocker arm

6-Main Oil Gallery

7d-Main bearing

7a-Piston Spray nozzle

11-Turbocharger

8a-Piston
9a-Conrod;

Figure2.5-Overall Layout of oil circuits



Oil filters
12M33 gas engine ranges are equipped with a lubricating system including 6 full flow oil
filters and two centrifugal oil filters.

a)

"Full flow" filters fitted in series on the circuit.
These cartridges are equipped with a by-pass valve allowing the continuity of the engine
lubrication even in case of a sudden clogging.

b)

Centrifugal oil filter(s)
Centrifugal oil filters of 12M33 gas engine are installed in bypass on both side of the
engine.
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2.6 Gas Supply System
2.6.1 Gas supply diagrams of 12M33 gas engine

The gas source provides gas meeting the standard of Chapter 6.3 Fuel Recommendation.
The gas (50-100KPa) goes through shut-off valve, gas filter, and pressure reducer in turn.
The mixer mixes natural gas and air in proportion controlled by ECU (Engine Control Unit).
The mixture of gas and air is compressed by turbocharger, and then cooled by intercooler.
The throttle controls the amount of gas-air mixture coming into the intake manifold the
combustion chambers.


Overall Layout of Gas Supply System

Figure2.6.3-Overall Layout of Gas Supply System
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2.6.2 Main Parts of Gas supply system


Pressure Reducer

Function description:
Reduce and regulate the compressed gas
pressure to required level.
Technical parameters:


Inlet pressure: 0.5 bar;



Outlet pressure: 30mbar～70mbar;



Working temperature: -15℃～60℃.

Figure2.6.3-Pressure Reduce



Low pressure gas filter

Function description:
Filter the impurities in the gas.
Technical parameters:


Inlet pressure: （0~2）bar;



Working temperature: : -20℃～70℃;



Filter radius：≤50μm.

Figure2.6.3-Gas Filter



Gas and air mixer

Function description:
The gas and the air after filtration are fully
mixed to make the combustion more fully
and soft, effectively reducing the NOx
emission and exhaust temperature.
Technical parameters:


Fuel type: natural gas;



Inlet pressure: 2 kPa ~3kPa;



Working temperature: -40℃~121℃.

Figure2.6.4-Gas and Air Mixer
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2.7 Electronic Control Unit (ECU) and Electronic Parts Introduction


ECU

Function description:
ECU collects inlet manifold pressure (MAP),
inlet manifold temperature (MAT), engine
phase,

revolving

speed,

outlet

water

temperature, exhaust oxygen concentration
and other signals and controls the action of
electronic throttle, ignition timing and ignition
orders after calculation so as to accomplish
electronic control of engine.
Engine control unit (ECU) shall be installed
in

control

panel

to

realize

real-time

monitoring of engine parameters.
Figure2.7.1-ECU (Engine Control Unit)

Technical parameters:


Working voltage: 24V;



Working environment: -40℃～105℃.

To prevent any damage to ECU, it is
forbidden to carry out hot plugging operation
on ECU.



Inlet temperature, pressure sensor (T/MAP)

Function description:
T/MAP sensor integrates pressure and
temperature measurement. Engine control
unit (ECU) uses sensor signals to calculate
engine’s mixture air input.
Technical parameters:


Applicable pressure: 20 kPa～
300kPa;



Applicable temperature: -40℃～
130℃;



Voltage: 4.75V～5.5V.
Figure2.7.2- Inlet temperature, pressure sensor

26

Product


Camshaft signal sensor

Function description:
Camshaft signal sensor is mainly used for
ECU to get exactly the camshaft position
and

engine’s

revolving

speed.

Engine

control unit (ECU) uses revolving speed to
control many parameters, including air input,
ignition

advance

angle,

etc.

Control

requirements of these parameters need
engine control unit (ECU) to know engine’s
camshaft

position

(for

example

which

cylinder is ignited) and revolving speed.
Technical parameters:


Normal

working

temperature:

measuring terminal: -40℃～150℃;


Rated working voltage:（5±0.25）V;



All

magnetic

field

allowable:

≤

2kA/m;


Maximum torque allowable shall be

Figure2.7.3-Camshaft signal sensor

（8±2）N•m during assemble (when
8.8

M6×12

bolts

are

used),

installation gap shall be 0.5mm
~1.5mm.



Water temperature sensor

Function description:
Water temperature sensor is mainly used to
measure cooling water temperature. ECU
may regulate
advance

idle

angle

speed
in

and

ignition

different

water

temperatures according to ECU stored data.
Technical parameters:


Rated working voltage: （5±0.15）V;



Temperature

measuring

range:

-40℃～﹢140℃;


Normal

working

temperature

of

connectors: -40℃～+130℃.
Figure2.7.4-Water temperature sensor
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Oxygen sensor

Function description:
The oxygen sensor is used to measure the
oxygen content in the exhaust gas and
convert the measured value into electrical
signal and sent the signal to ECU. ECU
adjusts the fuel supply amount by adjusting
the injection pulse width according to the
air-fuel ratio set in the pulse chart, achieving
the closed-loop control against the engine.
Figure2.7.5-Oxygen sensor



Engine speed sensor （optional）

Function description:
Engine speed sensor is mainly used to
measure engine’s revolving speed. We can
use it to compare with engine’s revolving
speed of Camshaft signal sensor. By this
way, engine working will improve stability
and reliability.
Technical parameters:


Normal

working

temperature:

measuring terminal: -40 ℃～ 150 ℃;
plugging terminal: -40℃～120℃;


All magnetic field allowable: ≤2KA/m;



Maximum torque allowable shall be
（8±2N）•m during assemble (when
8.8

M6X12

installation
0.5mm~1.5mm.
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are
shall

used),
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Figure2.7.6-Speed sensor
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Electronic throttle

Function description:
Electronic

throttle

is

mainly

used

for

controlling mixture flow, engine idling and
maximum revolving speed. ECU controls the
action of throttle and its working stroke is
limited to 10％～90％ (opening of butterfly
valve ) by ECU.
Failure of electronic throttle or bad contact of
connectors will lead to: unstable revolving
speed, unable to start, inhibited acceleration,
unable to acceleration and other failures.
Use multi-meter to check contact status of
connectors; in case that connectors and
wiring harness have no problems, and its

Figure2.7.7-Electronic throttle

feedback signal bounces, replacement of
new parts shall be taken into consideration.



Ignition coil

Function description:
This system adopts independent cylinder
ignition coil, ECU controls coil’s charging
hours, charging time and discharging hours
and

engine

charge

current

shall

be

maintained at 6.5A under any conditions.
Figure2.7.8-Ignition coil



Ignition cable

Function description:
Ignition cable is used to transmit high
pressure spot generated by ignition coil to
sparking plug so as to generate electric
spark for ignition of combustible mixture.

Figure2.7.9-Ignition cable
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Spark plug

Function description:
Sparking plug is used to receive high voltage
generated by ignition coil, generate electric
spark and ignite flammable gas. This engine
uses double-platinum sparking plug.

Figure2.7.10-Spark plug
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3. Installation
Safety instructions
Users should carefully read and fully understand the safety instructions before installing and
operating the gas engine.
The purpose of the installation instructions is to:


Provide insight and advice in installing your engine.



Establish proper conditions for no trouble operation.



Avoid installation related problem and damage.

It is essential when installing and operating gas engines to comply with the local authority.
S. I. Moteurs Baudouin is only liable for quality defects when the instruction has been fully
observed.
Failure to comply with the installation and
operation instructions defined by Baudouin
will void the warranty.
Notice:
After the gas engine is unpacked, firstly the user shall check the gas engine and its
accessories as per the delivery packing list and check the engine appearance for damage and
loose connections before handling the following tasks.
Check all parts to be self-provided are properly fitted.
Do not start the gas engine before it has been probably installed. When the gas engine run in
an enclosed environment, keep it well ventilated to ensure that the exhaust gas is ventilated to
the outside ambient.
For the Gen Set installation, please refer to the relevant Gen Set Installation Manual.
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3.1 Engine Lifting
3.1.1 Lifting device


Always use the lifting device to lift the very heavy parts that is unsuitable for carrying by
hand.



Check the lifting device status regularly such as hook and chain.



Do not use unsafe tools. Do not use the tools before you are familiar with it.

3.1.2 Lifting the engine
The 12M33 gas engine's net weight is approx.3390Kg.
The capacity of the lifting device will be
reduced when the angle between the chain
and the engine lifting eye falls below 90°.


Use a lifting device with the crossbars
as illustrated.



Avoid any contact between the chains
and the engine parts.



The lifting hook and the engine lifting
eye should be connected tightly.

There is the risk of death or injury due to
heavy suspended loads.

3.1.3 Lifting Brackets
Note: Please refer to the Gen Set Manual
when lifting the generator.
Use all the four lifting brackets fitted on the
gas engine to lift.
During the lift operation, never stand under
the suspended engine or parts to avoid the
imminent danger of injury or death. Place
the load on the ground before leaving the
working site. Never work in the swing radius
of crane.
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Figure 3.1.2 – Lifting of the engine

Installation
The four lifting eyes of 12M33 series gas engine are illustrated as following:

Figure 3.1.3 A - Right lifting eyes (face to the flywheel)

Figure 3.1.3 B - Left lifting eyes (face to the flywheel)
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1045mm
Figure 3.1.3 C – Distance between left lifting eyes and right lifting brackets

Figure 3.1.3 D – Dimensions of lifting bracket
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3.2 Engine Mounting
In order to ensure the installation durability, pay attention on the following criteria:


All the engine's mounting brackets should be used



Vibration absorber should be arranged to reduce vibration from the engine to its chassis.

For the engine's installation angle:


The front-rear orientation limitation is 10°.



The left-right orientation limitation is 22.5°.

The mounting brackets of 12M33 series gas engine are illustrated as following:

Figure 3.2 A -Right brackets
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Figure 3.2 B -Left bracket

3.3 Accessories
In order to ensure engine durability and
performance, the accessory installation must
meet the following criteria:



Add O-ring seal during installation in the
coolant system pipes. As the figure 3.3,
the O-ring should be arranged in the
flange before it was connected to the
radiator outlet pipe.

Figure 3.3 - Coolant pump inlet port



When you connect the pipes such as in
air system and cooling system, be sure
to use the high quality rubber pipe to
avoid the unnecessary leakage.
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3.4 Air Intake System
If the gas engine is without the air filter, operator should fit the air filters and filter status
indicator. The air intake system must avoid the followed material entry into it:


Water or rain.



Dust.



Exhaust gas.

The air filter should be kept an enough distance from the heat resource.
The allowed temperature increasing before the turbocharger compressor inlet is 5℃.
The filter should be matched with indicator to monitor its resistance status.
The initial resistance of the new filter should be ≤3 kPa. The resistance of the dirty filter
should be ≤5 kPa.
The filtration efficiency should be ≥99.7% during the filter life.
The minimum diameter of the filter outlet pipe should be ≥160mm.

3.5 Exhaust System
The exhaust system must meet the following requirements:


Exhaust back pressure must not exceed 7.5kPa.



Exhaust system components should not exert excessive stress on the exhaust manifold
or turbocharger. The exhaust system parts' weight, inertia, relative movement between
components, and dimensional change due to thermal load can exert excessive stress.



Avoid the exhaust pipe having sharp turns. The bend radius of the pipe should be big as
much as possible and sharp corner is not allowed.



When the exhaust pipe is close to the intake pipe, rubber parts, plastic parts, fuel tanks,
etc., an insulation board must be added in the middle and the distance should be increased as much as possible.



The inner diameter of the exhaust pipe should be ≥ 220mm.



The exhaust system must be able to prevent rain, snow or splashed water from entering
the engine.



The exhaust gas must be ventilated to ensure engine performance and the operator's
health.



Permitted max bending moment at the turbocharger flange is 10N·m.



The highest exhaust gas temperature after the turbocharger is 680℃.

3.6 Cooling System
In order to ensure excellent engine life and cooling performance, the installation of the radiator
must meet the following criteria:


When installing the radiator, install the vibration absorber.
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Figure 3.6 - Vibration absorber arrangement



If the engine works in a soundproof box, sealing rubber should be installed around the
radiator to prevent the hot air beyond the engine from flowing back into the cool air
entrance.



Radiator grounding measures must be taken to eliminate potential difference and prevent
electrical corrosion (aluminum radiator do not require).



The surface of the radiator should not be covered by other components, and the direct
wind crossing area should be greater than 80% of the radiator surface.



The minimum diameter of the coolant pipe between the pump and radiator is 45mm.



The minimum distance between rear of the fan and front side of the engine is 100mm.



The coolant capacity of the engine (W/O radiator) is approx.76L.

3.7 Lubrication System
Users must follow the requirements in 6.2 Lubricant Recommendation.
To get a good performance of the engine lubricant system, the engine should be mounted on
the chassis within a permitted angle. The angle limitation is 10°in front-rear direction and 22.5°
in left-right direction.

3.8 Gas Supply System
The installation of the gas supplying system must comply with the following requirements:


The typical gas supplying system arranged as :
Gas source

Gas shut-off valve

Gas filter

Gas pressure regulator

Electronic flow regulator
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It is recommended to assemble a flame arrester before the electronic flow regulator.



For the pressure of the gas out of the gas pressure regulator, the value should be in
3~5kPa.

3.8.1 Gas line


The lines installed before the gas pressure regulator should be the tough line, also the
flange or the threaded line can be used to connect.



Hoses can only be used after the gas pressure regulator, the inner diameter should be ≥
40mm.The length of this hose should be ≤1m.



The dust inside the lines should be purged out with compressed air before installing. The
line and hose can't be scratched or crushed.



Minimize the number of connection points on the high pressure pipeline and guarantee
the easy-to-check construction, proper sealing, and high reliability.



The high pressure pipeline shall be provided with an upstream protection device to cut off
the gas when the engine is stopped or gas is leaking.



Test connection points with leakage detecting liquid under the rated gas working pressure,
and no bubble detected within 1 minute. Alternatively, check with a gas detector with at
least 25ppm measurement accuracy.

3.8.2 Gas filter


The proper working temperature range for this filter is -15℃～60℃.



The gas inlet pressure of the filter should not exceed the technical requirement.



The inspection, cleaning, and replacement of the filter should be easy to do after
installing.



Refer to the mark on the filter to ensure right installing position.

3.8.3 Gas pressure regulator


The proper working temperature for the regulator is -15℃～60℃.



The distance from the regulator to the engine should be ≤2m.



The regulator vibration level should be lowest.



The regulator should be installed after the filter.



The regulator should be installed properly to avoid to be polluted by the dust during using.
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3.9 Engine Electronic System
3.9.1 Starter Circuit

2



Wire size of starter main cable: ≥70mm ;



Wire size of ground wire: ≥70mm ;



Wire size of starter controlling cable: ≥1.5mm ;



The wiring terminals of starter shall be equipped

2

2

with protective caps;


Summation of startup cables' resistance (terminals
No. 30 and 31): ≤1mΩ;



Permissible voltage decrease of main cable:
≤0.17V/100A;



Before installing, remove the paint on the connecting
points.



For the starter, the rated voltage is 24V, rated power
is 10 kW.
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Figure 3.9.1- Starter wiring diagram

Installation
3.9.2 Charging Circuit



The charging cable shall be a complete cable without intermediate connector;



Terminals of B+/D+/W shall be provided with protective caps;



Permissible voltage decrease on charge cable≤1V;

The schematic diagram of the alternator wiring is as follows:

Figure 3.9.2 - Alternator wiring diagram

3.10 Engine Electronic Controlling System
3.10.1 ECU wire connection


"ECU power" wire


ECU pin No.: 68 (positive), 69,70 (negative)



Functional description: ECU main power supply (24V DC)



The red wire marked POWER+ is connected to the
"battery+". The black wire marked with POWER- is
connected to the "battery-". The cross-sectional area of the
2

wires is at least 2.5mm separately.
Figure 3.10.1 A-Wire for "ECU power"



"key switch" wire


ECU pin No.: 38. Connect the wire with the "battery+" with a
key switch.



Functional description:


The ignition status is controlled by this switch.



Any interference on this switch from other electrical
devices should be avoided.



2

The cross-sectional area of the wire is 0.75mm .

Figure 3.10.1 B-Key switch for "ignition"
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"run/stop switch" wire


Pin No.:25(signal), 32(ground). Install a switch with the two
wires.



Functional description: This switch controls the gas
shutoff valve status.



The two wires are labeled "RUN/STOP SWITCH", and
2

the wire cross-sectional area is 0.75 mm .
Figure 3.10.1 C- Wire for "Run/Stop switch"



"idle/rated switch" wire


Pin No.: 27(signal) ，32 (ground). Install a switch with the
two wires.



Functional description: When the switch is on, the
speed rises to the rated speed. When the switch is off,
the speed decreases to idle speed.



The two wires are labeled "IDLE/RATED SWITCH",
2

and the wire cross-sectional area is 0.75mm .



Figure 3.10.1 D- Wire for "idle/rate switch"

"speed bias/remote speed switch" wire


Pin No.:22(signal) ，32 (ground). Connect the wires with
the speed control signal wire.



Functional description: When parallel or grid
connection is required, the signal line is connected to
the speed control signal wire.



The two wires are labeled “SPEED BIAS/REMOTE
SPEED ", and the wire cross-sectional area is

Figure 3.10.1 E- Wire for "speed

2

0.75mm .



Bias/remote speed switch"

"generator breaker switch" wire


Pin No.: 26（signal）, 32（ground）Install a switch with the two
wires.



Functional description: It is applied to the engine that
needs to be connected with the grid. When the grid starts
running, the signal switch needs to be on. When the grid is
opened, the signal switch needs to be off.



The ECU wiring harness reserves two wires for this switch,
the two wires labeled "GENERATOR BREAKER SWITCH",

Figure 3.10.1 F- Wire for "generator

2

using a wire cross-sectional area of 0.75mm .
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"external shutdown switch" wire


Pin No.:29(signal), 32(ground). Install a switch with the two wires.



Functional description: When the switch is off, the engine will be stopped.



The ECU wiring harness reserves two wires for this switch, the two wires labeled
2

"EXTERNAL SHUTDOWN", and the wire cross-sectional area is 0.75 mm .


raise speed


Pin No.:13(signal), 32(signal ground). Install a switch with the two wires.



Functional description: When the engine is in the rated speed, turn on this switch
and the engine speed will rises to the maximum limit. When the switch is off, the
engine speed is invariant.



The ECU wiring harness reserves the two wires for this switch, the two wires
2

labeled "RAISE SPEED". The wire's cross-sectional area is 0.75 mm .



lower speed


Pin No.: 14(signal), 32(signal ground). Install a switch with the two wires.



Functional description: When the engine run in the rated speed, the engine speed
decreases to the minimum speed limit after this switch is on. When this switch is off,
engine speed is invariant.



The ECU wiring harness reserves two wires for this switch, the two wires labeled
2

"LOWER SPEED". The wire's cross-sectional area is 0.75 mm .


diagnose connector


Pin No.: 37(CANH),54(CANL)



Functional description: This DB9 connector used for engine
fault diagnosis.



The ECU wiring harness supply this 9-pin connector labeled
"DIAGNOSE INTERFACE".
Figure 3.10.1 G- DB9 type connector
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3.11 Gen Set Installation Recommendation
Installer must choose the proper location in order to avoid noise pollution. If the location is not
proper, enclosure has to be used for noise reduction. Also, the proper exhaust silencer must
be used if necessary.


The gen set room should be well ventilated. The foundation should be solid and conform
to local code. After compacting hard soil, the precast concrete foundation should be at
least 200mm thick.



When installing, the vibration absorbers are evenly placed under the unit chassis. The
unit levelness is recommended to be measured with the level gauge.



When building a room for gen set, the proper device for lifting should be embedded in the
roof for future maintenance.



There should be enough maintenance and inspection space around your gen set.



The room should be equipped with fire extinguishers.

Figure 3.11 - Gen Set installation
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4. Operation
The first engine commissioning process should be handled by S. I. Moteurs Baudouin approved personnel. The successful completion of this process, along with the checks and
adjustments required by S. I. Moteurs Baudouin, will ensure that the engine runs efficiently,
reliably, and safely.
Failure to comply with the installation and
operating instructions as defined by S. I.
Moteurs Baudouin will void the warranty.
People will be required to wear Individual Protection Equipment (IPE) and use correct tools
following official standards.
Make sure that the engine is correctly protected regarding its environment conditions.
Take the necessary measures for the emergency shut-off of the gas or air supply to prevent
from over-speed risks.


Check the cleanliness of circuits.



Check for free circulation of gases in exhaust ducts.



Check the natural gas supply.



Check coolant level and fill if necessary.



Check oil level and fill if necessary.



Check air-filter clogging indicator.



Pre-lubricate before engine start-up after an engine has been stopped longer than 24h,
for a shorter period, pre-lubrication is unnecessary.



Check the natural gas system


Ensure no electrical equipment, fire and heat source near the gas pipe.



Ensure the engine power is closed.



Visually check if the gas pipeline leaks



Open the gas valve, let the gas pass by the gas pipe line,



From the source to the mixer in the pipe joint measured with gas leak fluid leaks.
Measure the gas pipe from the source to the mixer with gas leak fluid leaks.
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4.1 Preparations before Start
Oil


Adding of engine oil


Open the oil filler cap and add the
engine oil.



Using the dipstick to check the oil
level.

Figure 4.1A-Adding of engine oil

Natural Gas


Adding of the natural gas


The natural gas used shall meet
the specification.

Coolant


Adding of coolant


The coolant is mixed from treated
clean

water

and

anticorrosive

agent or antifreeze. Ensure to
strictly abide by the specification of
the additive manufacturer during
mixing.


Add coolant through the water filler
port of radiator or heat exchanger
and bleed the air from the cooling
circulation system.



When opening the filler cap with
the

pressure

relief

valve

and

exhaust button, press the exhaust
button first if the engine is still hot.
It is prohibited to add a large
amount of coolant when the engine
is still hot for it will cause damage
to

the

parts

temperature

due

to

change.

sudden

Start

the

engine, keep adding coolant until
the

liquid

level

reaches

the

specified position and maintains
stable. And finally close the filler
cap.
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Figure 4.1C-Adding the coolant
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4.2 Starting Up
The following starting/stopping procedure is a simple example (not binding) and it’s based on a
simple starting control panel equipped with starting key. Please refer to the genset and/or
genset control panel use & maintenance manual for the starting operation mode.


Before starting the engine, operate the
stop control lever to ensure flexible
motions, and the crankshaft can rotate
smoothly.



Turn the key to position “1” to power on
the control panel. The “oil pressure
warning lamp" automatically will turn on
for 10s (Safety line test of ultra-low engine oil pressure). It’s recommended to
test the indicator lamps, bulbs, and buttons once (by pressing the touch button
10 on the control panel).



Figure 4.2-Switch

Turn the key to position “START” to
start the engine and then release the
key. The key will automatically return to
position “1”.

NOTE


At the start of engine, if the engine fails to start within 10s, immediately release the button
and wait for 1min before retry.



If the engine can’t be started by three consecutive attempts, stop the attempt and find out
and solve the malfunction before retry.



During the working of engine, the “oil pressure warning lamp” and the "battery power”
indicator lamps are all off.



All indicator lamps are off during normal running of engine.



In event of abnormality, the “horn” will issue warning sound.


The auxiliary starter shall be used to start the engine under cold temperature.



By activate the electric heating flange via relay, the engine can be started successfully under low-temperature environment.
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4.3 Operation of the PowerKit Engine


After the start of engine, idle the engine for 3min, and then increase the speed to
1000r/min to 1200r/min with some load. Only when the coolant temperature is above
60ºC and the oil temperature is above 51ºC, can the engine run with full load. The load
and speed should be increased gradually.



In the first running in period of 60h, the engine should work with load less than the
moderate load.



Parameters and checking locations to be observed always during operation are as below:
Oil pressure of main oil passage≥200 kPa(idling working conditions), (450~650) kPa
(rated working conditions).





The oil temperature in main oil passage: (85~105) ºC.



Coolant outlet temperature: (75~95) ºC.



Exhaust temperature after turbine ≤550 ºC.



Intake temperature after intercooler: (50~60) ºC.

Check the exhaust color, to estimate
the performance of the combustion and
the load of the engine. In the case of
serious black or white smoke, stop and
check the engine.



Check the engine for presence of water,
Figure 4.3-Smoke

gas, and oil leakages.

Most of the failures will have early warning. Listen and observe to discover the performance,
sound, and appearance changes of gas engines. Here are some unusual cases：engine
miss-fire （ abnormal shutdown ） ,abnormal vibration, abnormal noise, engine cooling
temperature suddenly changed, too much smoke in the exhaust, power loss, high lubricants oil
consumption，water, oil and gas leaks. In case of the above, please stop and check, if
necessary, please contact the professional service provider.
Users should immediately stop the genset,
check

and

troubleshooting

abnormal phenomenon!
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4.4 Precautions for running in cold environments


Lubricating oil: Choose lubricating oil of different viscosities depending on the seasons.



Coolant: Add antifreeze additive into the cooling system and choose the coolant of different grades depending on the ambient temperature.



Start: The auxiliary starter can be adopted if necessary in winter. After starting the engine,
only operate the engine with load when the oil pressure and water temperature are normal.



Before the cold season begins, be sure to check the electrolyte liquid level, viscosity and
battery voltage. If the engine is not going to be operated for a long time and under very
low temperatures, the battery should be removed and stored in a warmer room.



Shut-down of the engine: When shutting down the engine in a cold climate, unload the
engine first and then run the engine at idling speed for 1 to 2 minutes. And then stop the
engine after the water and oil temperatures decrease. The coolant with antifreeze additives should not be drained out after shutdown. Otherwise, open the drain valve or plug on
the engine body, oil cooler cover, and radiator and water inlet pipe to drain the coolant
completely to prevent the engine from being frost cracked.
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4.5 Stopping the PowerKit Engine
Avoid shutting down the engine at full load. Before the shut-down, engine load and should be
reduced, and the engine should operate at low-load condition for 3 to 5 minutes. This allows
the piston, cylinder head, liner, bushing and turbocharger to cool down, avoiding cylinder and
bearing damage. This is particularly important for turbocharged engines because the bearing
and oil seal in the turbocharger can be affected by the high temperature of the exhaust gas.
When the engine is running, the heat will be transferred away by the cycling lubricating oil.
When the engine shuts down suddenly, the turbocharger temperature will increase greatly and
cause the bearing or the oil seal to fail.


Turn the key switch to position “0” or
press the stop button to stop running of
engine, till the engine stops rotation or
the speed indicator on the instrument
panel points zero.



For the engines that don't use antifreeze in the engine coolant, drain the
coolant after shut-down in cold weather
to prevent freezing damage to the
engine. The draining valve under the oil
cooler can be used to drain the water
inside the engine. The drain plug on the
radiator should also be removed to
discharge the coolant in the radiator.
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Figure 4.5-Switch
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4.6 Electronic control system
Reading the fault code via the diagnostic switch:


Press the diagnostic switch (diagnostic lamp comes on), and then release to reset the
diagnostic switch (diagnostic lamp turns off)



The diagnostic lamp flashes and reports the fault code



Repeat step 1 for several times, the subsequent fault codes will be shown one by one.

st

When the first fault code is repeated, it indicates that all the fault codes have been read


Check the "List of fault codes" to find the explanation corresponding to each fault code
and you can determine the current fault.

Please check the code sheet at 6.5 Common Faults and Troubleshooting.
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5. Maintenance
5.1 General Safety Conditions for Maintenance
SAFETY WARNING
Users should carefully read the safety instructions before installation and operation of the
engine.
Safety conditions for preventive and corrective maintenance operations are intended to
check.


Engine and generator alignment.



The tightness of the entire engine unit on the frame.



The tightness of the couplings and all elements transmitting power.



The isolation and condition of electrical equipment.



The condition and tightness of electrical connections.



Control of gas, lubricating oil and coolant levels.



Operation of the alarm safety devices.



Replacement of gas, lubricating oil and air filters.
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5.2 Maintenance Table
BAUDOUIN ENGINE
Check =

•

Adjust =

о

Clean =

Δ

Replace =

□

In operation hours or period, every

Hour

MD

M1

M2

R1

R2

R3

8

750

1,500

6,000

12,000

24,000

12

12

48

96

OPERATION
Month
Coolant Level

•

Gas

•

Oil Level

•

Belt

•

Fan

•

Sound ,Speed and Vibration of Engine

•

Exhaust Gas Color

•

□

Presence of Water, Gas and Oil Leakages
Air Filter Service Indicator(if equipped)
Oil

□

Oil Filter

□

Gas Filter

□

Air Filter

Δ/□

Oil-gas Separator Element

•

The rocker arm and cross-bar clearance

о

Radiator

•

Δ

Spark Plug

•

□
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BAUDOUIN ENGINE
Check =

•

Adjust =

о
In operation hours or period, every

Clean =

Δ

Replace =

□
MD

M1

M2

R1

R2

R3

8

750

1,500

6,000

12,000

24,000

12

12

48

96

Belt Tensioner

•

□

Rubber Hoses

•

□

Water Pump

•

□

Hour
OPERATION
Month

Cylinder Head Cover Gasket

□

Turbocharger

•

Thermostat

•

Ignition Coil

•

□

Mxier

•

□

Throttle

•

□

Wiring Harness

•

□

Starter

•

□

Alternator

•

□

Fan Bracket

□

Coolant

□

Valve Seat

□

Valve Guide

□

Exhaust Valve

□
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BAUDOUIN ENGINE
Check =

•

Adjust =

о
In operation hours or period, every

Clean =

Δ

Replace =

□

Hour

MD

M1

M2

R1

R2

R3

8

750

1,500

6,000

12,000

24,000

12

12

48
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Month
Intake Valve
Piston

□
•

Sensor

□

Rocker Arm

□

Rocker Arm Shaft

□

Connecting Rod Bearing

□

Piston Rings

□

Cylinder Liner

□

Oil Seal

□

Lubricating Oil Pump

□

Main Bearing

□

Crankshaft Thrust Plate

□

Camshaft Thrust Plate

□

Camshaft Bush

□

Camshaft

•

Gear

•

Crankshaft

•

Piston Pin

•
55

Maintenance

5.3 Maintenance Operations


Check the coolant level


Inspection window
Check the level by eyes.



Coolant level sensor
Check the level on control panel.



Level gauge.
Check the level by eyes.

CAUTION
If coolant is not enough, shut off engine
and after engine has cooled, add
coolant through radiator filler cap.



Fill the coolant

When filling coolant into the engine
which is in static state, please loosen
the screw plug, wait until the gas in the
coolant pump is exhausted and the
coolant overflows, screw the screw plug
back to its original state.
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Check the gas


Check gas pressure and leakages.



If the gas is not enough, add gas
meeting the standards.

CAUTION
Never bring flames near gas tank
because it is highly flammable and
dangerous.



Open hood.



Remove dipstick and wipe clean
with a lint-free cloth.



Insert dipstick until fully seated.



Remove dipstick and check oil level
at 3 mm below the H on the dipstick.



If oil level is in L mark, add oil
through oil cap 1 as necessary.

CAUTION:
Check engine oil level with engine cold.
If oil level is below minimum mark, do
not start the engine. After engine
stopped, wait at least 5 minutes before
checking the oil level.
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Check the belt
The belt is automatically tensioned with
a tensioner.


Inspect the alternator belt and the
fan drive belts for wear and for
cracking. Replace the belts if the
belts are not in good condition as
shown A and B.



Slippage of loose belts can reduce
the

efficiency

of

the

driven

components. Vibration of loose belts
can cause unnecessary wear on the
following components:
Belts, pulleys and bearings.
CAUTION:
If the belts are too tight, unnecessary
stress is placed on the components.
This reduces the service life of the
components.



Check the fan
Check the fan to be sure it is securely
mounted; tighten the cap screws as
necessary. Check the fan for wobble or
bent blades.



Check the exhaust gas color
During the normal running of gas
engine, the color of exhaust air is light
grey. When the color changes, check
the cause and do troubleshooting.
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Check the air cleaner service indicator
(if equipped).



Check the maximum intake resistance
only when the gas engine is running
under full load.



When the intake resistance reaches
the maximum permissible limit, clean
or replaces the filter element as per
the manufacturer’s instructions.





Press the button at the top to reset.

Replace the engine oil


Run engine to warm oil slightly.



Stop engine.



Loosen drain nut 2. Drain oil into the
container.



Check the oil level after finished.



Start engine and let it run at slow idle
for 1 minute. Check for oil leaks at
engine oil filter. Tighten only enough
to stop leaks.

CAUTION:
Be careful when draining hot engine oil.
Hot engine oil can cause burns to
unprotected skin.
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Check

and

adjust

the

belt

and

tensioning
The belt is automatically tensioned with a
tensioner.


Inspect the alternator belt and the
fan drive belts for wear and for
cracking. Replace the belts if the
belts are not in good condition as
shown A and B.



Slippage of loose belts can reduce
the

efficiency

of

the

driven

components. Vibration of loose belts
can cause unnecessary wear on the
following components:
Belts, pulleys and bearings
CAUTION:
If the belts are too tight, unnecessary
stress is placed on the

60

Maintenance




Replace the gas filter


Remove oil filters by hand.



Clean filter seat.

Clean the air filter(s), replace if needed


Use 0.5MPa (73psi) clean air blow
and sweep the dust on external filter
element from inside to the outside,
and DO NOT wash the filter element
with oil or water.



Release clamp (2).



Remove air filter (3) and clamp (2)
from flange of intake housing (1).



Verify that there are no objects in the
flange of the intake housing (1) and
clean it.



Place new air filter (3) with clamp (2)
onto intake housing (1).



Tighten clamp (2).
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Clean the oil-gas separator element


Check whether the drain valve is
clear; clean it up if it is blocked or
dirty.



Replace oil cartridges(to be done with
EVERY oil change)


Remove air filters by hand.



Clean filter seat.



Replace oil cartridges(to be done
with EVERY oil change)



Lubricate seal ring on new filter
with a small amount of clean
engine oil.



Tighten the filter by hand, till the
seal surface meets the interface.



Continue tighten the filter by hand,
till the filter is securely installed
(about 3/4 turn).



Bleed the air, till there is no
presence of air bubble.
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Clean the intercooler, air and coolant
side (if equipped)


Air Side.
To clean the fins, immerse the
stack in a tank containing a
degreaser solution. It is most
effective when used as close to
boiling point as possible. Either
steam

or

electric

immersion

heaters may be used to heat the
water. If the degreaser used is in
powder form, then the powder
should be added to the boiling
water (never vice versa). Agitation
of the solution, either by raising or
lowering the stack or by means of
a jet of steam or air may accelerate
the washing process.


Coolant Side.
To clean the tubes internally if the
scale is hard and too stubborn to
remove with wire brushes we
recommend removal by dipping in
and acid solution.



Clean the intercooler (if equipped)


Remove the cooler from the engine
and strip down so that the stack
can be immersed in a cleaning
tank. When the branch and return
headers are removed, the stack
comprising tube plates, side plates
and

cooler

sections

can

be

immersed first to clean the fins and
secondly to descale the tubes.
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Clean the radiator and cooling system



Clean the oil cooler(s)


Use steam to clean the oil cooler
core. This removes any remaining
residue from the cleaner. Flush the
fins of the oil cooler core. Remove
any other trapped debris.



Wash the oil cooler core with hot,
soapy water. Rinse the oil cooler
core thoroughly with clean water.



Dry

the

oil

cooler

core

with

compressed air. Direct the air in
the reverse direction of the normal
flow.


Check the rocker arm and cross-bar
clearance


Clearance of intake valve is 0.3 ±
0.03 mm (0.012±0.001in) and that
of exhaust valve is 0.6 ± 0.03 mm
(0.024±0.001in).



Check the battery, battery electrolyte
level, battery charger, battery cables,
engine harness, and vehicle harness.
Make sure all cable no damage.



Check

faults

recorded

in

ECU(if

equipped)


Reading the fault code via the
diagnostic Smart.



Check the "List of fault codes" to find
the text explanation corresponding
to each fault code and
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You can determine the current fault.



Clearing the memory of historical
errors.



Check state and tightness of starter



Check state and tightness of alternator
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Replace the spark plug


Spark plug clearance adjustment



Adjustment method: If the clearance
is wide, insert the feeler gauge into
the clearance, and tap the corner of
the side electrode gently with a small
wrench; if the clearance is narrow,
widen the clearance slowly with a
vise, insert the feeler gauge, and
then gently tap the side electrode
with the wrench!



Spark plug clearance: 0.25-0.3mm
(must be adjusted with a feeler
gauge);



ATTENTION: Make sure that the
side and center electrode faces are
parallel!
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Check tightness of hoses and hose
clamps



Check conditions and tightness of
electrical connectors(if equipped)



Test operation of safety devices and
alarm



Replace the ignition coil


Use multi-meter to check the contact
situation of wiring harness and
connectors.



Replace the mixer and gas pressure
regulator valve..
 Regulate mixer installation angle a
in -60 ° ~ ﹢ 60 ° , to prevent the
condensation of water back .


Pay attention to

arrow

pointed

airflow direction during installation.
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5.4 Engine Maintenance for Long-term Storage
5.4.1 Preparing the Engine for Long-term Storage

In the case of long-term storage that lasts longer than two months, to prevent the interior parts
of the engine and some components of the injection system from oxidizing, prepare the engine
as follows:


Drain the lubricant oil from the sump after heating the engine.



Pour protective oil type 30/M into the engine up to the "minimum" level indicated on the oil
level dipstick. Start the engine and run it for about 15~20 minutes.



Drain the gas from the injection circuit, from the filter and from the injection pump channels.



Connect the gas circuit to a tank containing protective liquid and introduce the liquid by
pressurizing the circuit and driving the engine for about 2 minutes, after executing the
operation of the injection system. The required operation may be completed by directly
polarizing terminal 50 of the electric starter motor with positive voltage equal to that of the
nominal system voltage, using the specifically provided conductor.



Spray the protective oil 30/M in a quantity of about 10g per liter of displacement in the
turbocharger intake inlet, during the engine turning operation described in the previous
paragraph.



Close all of the engine's intake, discharge, and ventilation and bleeder holes with plugs or
seal them with adhesive tape.



Drain the residual 30/M protective oil from the sump, which can be used for an additional
2 preparations.



Place warning notices of ENGINE WITHOUT OIL on the engine and dashboard.



Drain the coolant if it was not mixed if necessary with antifreeze and corrosion inhibitors,
positioning signs that this operation was performed.

In the case of prolonged inactivity, repeat these operations every 6months, according to the
following procedure:


Drain the 30/M protective oil from the sump.



Repeat the operations from point 2 to point 7.

To protect the external parts of the engine, spray the protective liquid on the unpainted metal
parts such as the flywheel, pulleys, etc., and do not spray it on belts, connector cables and
electrical equipment.
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5.4.2 Engine Start-up after Long-term Storage



Drain the residual 30/M protective oil from the sump.



Add the type and quantity of lubricant oil to the engine as specified in the REFILLING
table.



Drain the protective fluid CFB from the gas circuit bringing to close the operations as
indicated in point 4 of the PREPARATIONOF THE ENGINE FOR A LONG PERIOD OF
INACTIVITY.



Remove the plugs and/or seals from the engine's intake, discharge, ventilation, and
bleeder holes, and restoring normal conditions of use. Connect the turbocharger intake
inlet to the air filter.



Join the gas circuits to the machine's tank bringing it close the operation as indicated in
point 4 of the 5.4.1. During the filling operations, connect the tank gas return line to a
collection container to prevent the residual protective liquid from flowing into the tank.



Check and fill the engine with coolant as required, degassing if necessary.



Start the engine and let it idle until completely stabilized.



Check that the indications on the dashboard are suitable and that there are no alarm
signals.



Stop the engine.



Remove the warning notices of ENGINE WITHOUT OIL from the engine and dashboard.
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6. Appendix
6.1 Coolant Recommendation
The coolant ensures the best efficiency of the cooling system and protection against corrosion
(chemical and galvanic). It improves also boiling temperature, resistance to rust and avoids
scale deposit formation.
Therefore, it is necessary to use a coolant which uses a corrosion inhibitor.


Ready-to-use coolant
According to standards NFR 15601 or ASTM D6210





PH=8.2 (20°C)



Density=1.056 (15°C)



Protection: -25°C

Concentrated liquid with antifreeze


Recommended dilution: 45%



Maximum admitted dilution: 50%



In arctic conditions (-32°C ~-54°C), recommended use of a 60% ethylene glycol
antifreeze. Never exceed 68% ethylene glycol concentration in arctic conditions. Do
not use propylene glycol or glycerin coolant in arctic climates.

Important Note
45% glycol content is the minimum required values to maintain the best boiling temperature.

Additives of Cooling Circuits
These products are designed to prevent or clean coolant circuits from contaminants by greasy
and oily materials. Please ask your S. I. Moteurs Baudouin Distributor.
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6.2 Lubricant Recommendation
It is important to comply with the oil drain and filter change intervals to guarantee the proper
operation of your S. I. Moteurs Baudouin equipment.
Baudouin recommends that the oils that are formulated specifically for heavy duty gas engines
should be used. The oils for gasoline or diesel engines cannot be used.
Baudouin recommends that the oils that formulated with Group II base stock should be used.
Baudouin recommends the use of oils that have the sulfated ashes lower than 0.6%. That can
produce less deposits on the valves and pistons and extend the service life of the engine.
For the engines of new installation or the use of new types of oils, Baudouin recommends take
oil samples frequently from the engines for analysis to make sure the engine can be protected
completely, and make records of the analysis results to evaluate the quality of the oils and
determine the oil changes.


Viscosity
As the viscosity of lubricating oil is
dependent on temperature, the choice
of SAE grade should be governed by
the ambient temperature prevailing at
the engine operating site. Should the
temperature fall temporarily below the
limits of the SAE grade selected, cold
star-ting may be affected but the engine
will not be damaged. In order to keep
wear to a minimum, do not exceed
application limits for extended periods
of time. Synthetic lubricating oil features
an improved temperature and oxidation
stability.

Viscosity selction based on ambient
temperature
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Viscosity and temperature properties specification
High-temperature and
Low-temperature
Project

Viscosity（100℃）

high-shear viscosity

/mm²/s

（150℃, 106s-1）

kinematic viscosity
/mPa·s(℃）≤

Pour point/℃ ≤

/mPa·s ≥

Test method

SH/T 0618
SH/T 0703
GB/T 265

SH/T 0751

ASTM D-445

CECL-36-T-84

/ISO 3104

ASTM D4741-87

GB/T 6538

GB/T 3535

ASTM D5293

ASTM D 97
ASTM D 4582-95

Viscosity grade

ASTM D4624-93

0W-20

6200(-35)

5.6～<9.3

2.6

0W-30

6200(-35)

9.3～<12.5

2.9

0W-40

6200(-35)

12.5～<16.3

2.9

5W-20

6600(-30)

5.6～<9.3

2.6

5W-30

6600(-30)

9.3～<12.5

2.9

5W-40

6600(-30)

12.5～<16.3

2.9

5W-50

6600(-30)

16.3～<21.9

3.7

10W-30

7000(-25)

9.3～<12.5

2.9

10W-40

7000(-25)

12.5～<16.3

2.9

10W-50

7000(-25)

16.3～<21.9

3.7

15W-30

7000(-20)

9.3～<12.5

2.9

15W-40

7000(-20)

12.5～<16.3

3.7

15W-50

7000(-20)

16.3～<21.9

3.7

20W-40

7000(-20)

9.3～<12.5

2.9

20W-50

7000(-20)

12.5～<16.3

3.7

20W-60

7000(-20)

16.3～<21.9

3.7

-40

-35
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6.3 Fuel Recommendation


Natural Gas: Pipeline natural gas with a heating value of 36MJ/m³(or above.)，CH4＞
80%.



Gas quality requirements (measure within 1 meter of engine gas inlet)：
Into the engine intake pressure is (3~5) kPa (after the pressure regulator), customers can
choose their own regulator.
Pressure change rate ≤1kPa/min;
H2S≤20mg/Nm³;
Impurity particle size≤5μm;
Impurity content≤30mg/Nm³;
Ammonia≤20mg/m³;
Tar content≤50mg/m³;
Moisture content≤20mg/Nm³.



If the fuel is not used as specified, there will be some loss of engine power, and emissions
may not meet the non-road Ⅲ stage regulations. Higher heating value cannot improve
the power of the engine，but the lower heating value will lead to loss of the engines power.
If the gas with the heating value is under 20.5MJ/m³and the content of CH 4 is under 60%
will cause the engine cannot work.
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6.4 Special Tools Recommendation
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SN.

Name

1

Piston Cylinder Guide

2

Barring Tool

3

12M33 Rear Oil Seal Installer

4

M33 Front Oil Seal Installer

3D Model

Appendix

SN.

Name

5

Flywheel brake

6

Cylinder liner installer

7

Flywheel hanger tool

8

Camshaft mounting tool (aluminum)

9

Valve Collet Assembling Tool

3D Model
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SN.

Name

10

Expansion tool

11

Shock absorber guide bar

12

Piston extraction tool

13

The 21# socket tools

14

Camshaft Bush Installer

3D Model
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6.5 Common Faults and Troubleshooting
6.5.1 Troubleshooting


Engine faults and analysis

Common Faults

Possible Causes

Fault Inspection and Treatment

1. The natural gas bottle is empty or
the hand valve on gas bottle is not
opened.
Check the gas pipeline for gas
leak.
2. The gas pressure is too low.

Check the gas valve for being
open.
Check the solenoid cut-off valve
is work.
Check the air filter and gas

3. There is no sufficient gas intake

intake system for blockage and
air leak.

4. The start-up rotating speed is too
low (the minimum start-up rotating
1. The engine

speed is 100r/m)

cannot be started
5. The intake and exhaust valve
adjustment is wrong
6. The engine control module (ECU) is
damaged.
7. The melted connector clip of oxygen
sensor causes short circuit.

Check whether the battery
voltage can reach 24V.
Check the valve clearance
according to the operation
manual for engine.
Replace the ECU.

Replace the oxygen sensor.

8. The electronic throttle valve is

Test the electronic throttle valve

broken.

using software.

9. The velocity sensor is in fault.
10. MAP is broken.
11. Earth trap wire is loose.

Check the clearance between
fluted disc and sensor.
Check the MAP by software.
Check the wiring harness is
mounted firmly.
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1. There is air leak in the air intake pipeline

pipeline

2. The spark plug or ignition system is in

Check the spark plug and

fault

high-pressure line.

2. The idle speed
is unstable

Check the air intake

Check whether the
3. The pressure of gas metering valve is

pressure reducer solenoid

too low

valve and gas pipeline are
smooth.

4. The electronic throttle is in fault

Check or replace the
electronic throttle valve.

The blasting is mainly caused by the
secondary combustion of unburned gas in
exhaust pipe.
1. One or more cylinders do not work (for
example: ignition coil is broken; the wires in
ignition coils of some cylinders are
exchanged by mistake; the spark plug
3. The exhaust

Check the spark plug,
ignition coil and wiring
harness.

does not work properly, etc.)

pipe blasts
2. The natural gas supplied is too thick or
too thin (the pressure reducer works
improperly)

Check the oxygen sensor
and gas metering valve.
Check the ignition advance

3. Overlarge phase difference in ignition

angle by ignition rob and

advance angle.

the clearance between
phase sensors.

1. The manual valve on natural gas bottle
is not fully opened.

Check the gas bottle.
Check whether the

2. The gas pressure is too low.

pressure reducer, gas
pipeline and gas filter are
smooth.

4. The engine is
under-powered

Check the spark plug、
3. The ignition system is in fault.

ignition cable and ignition
coil

4. The pressure reducer is out of order.

Check the gas pressure.
Check the air filter and gas

5. There is insufficient gas intake

intake system for blockage
and air leak.
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6. Overlarge phase difference in
ignition advance angle.

Check the ignition advance angle
and the clearance between phase
sensors.

4. The engine is

7. The clearance between gas

Check the valve clearance

under-powered

intake and exhaust valves is

according to the operation manual

adjusted improperly.

for engine.

8. The temperature of intake gas

Check the inter cooler and water

is high.

tank.

1. The intercooler is cracked or
the connecting pipe of intercooler

Check the air intake pipeline

is loose or is full of cracks.
2. The manual valve on gas bottle
is not fully opened.
3. The ignition system is in fault.
5. The vibration
amplitude is large

Check the gas bottle.
Check the spark plug、oxygen.

4. The pressure reducer is out of
order (incomplete combustion due
to the over high oxygen

Regulate the pressure reducer.

concentration).
Carry out an overall inspection in accordance with the troubleshooting
methods for fault 1, 2, 3 and 4 above.
Carry out an overall inspection in accordance with the troubleshooting
methods for fault 1, 2, 3, 4 and 5 above.
6. The gas
consumption is
large

1. The oxygen sensor is out of
order.

Check whether the wires are
connected securely and replace the
oxygen sensor.

2. The component of gas is

The methane content is low，check

changed.

the component of the gas source.
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6.5.2 Diagnostic Fault Codes List
Grouping

Boost Control System

UEGO Heater

Engine Coolant Temp

Engine Exhaust Temp

PTP

Load Sensing

Fuel Adaption
OverSpeed

Encoder

80

SFC

Description

FMI

SPN

691

Waste Gate Valve Open or Short Grnd

5

1188

692

Boost pressure Higher than Expected

16

1692

693

Boost pressure Lower than Expected

18

1692

694

Overboost

0

1692

456

UEGO INRC Open Fault

5

520555

457

UEGO INRC Short to GND Fault

4

520555

458

UEGO INRC Short to Batt Fault

3

520555

463

UEGO Htr Open Fault

5

855

451

UEGO Heater Short to gnd fault

4

855

452

UEGO Heater Short to battery fault

3

855

136

UEGO Heater Temperature LTE

16

855

137

UEGO Heater Temperature HTE

18

855

139

UEGO Heater Temperature Control

7

855

263

ECT Higher Than Expected

0

110

261

ECT Voltage High

3

110

262

ECT Voltage Low

4

110

264

ECT Insufficient activity

10

110

266

ECT Warmup Slower than Expected

1

110

491

Engine EGT -Voltage High

3

173

492

Engine EGT -Voltage Low

4

173

493

EGT Higher Than Expected

0

173

371

PTP Voltage High

3

102

372

PTP Voltage Low

4

102

373

PTP Data Drift High

20

102

374

PTP Data Drift Low

21

102

821

Engine Over Load Fault

0

1204

822

Engine Over Power Fault

0

1247

471

Adaptive Learn Correction on Hi Limit

16

1695

472

Adaptive Learn Correction on Lo Limit

18

1695

429

Engine OverSpeed

0

190

426

CAM Sensor Other Fault

11

637

421

CAM Sensor Loss Fault

7

637

424

CAM Sensor Phase Fault

2

637

425

Crank Sensor Other Fault

11

636

422

Crank Sensor Loss Fault

7

636

423

Crank Sensor Sync Fault

2

636

427

Cam Phaser Drive Relay Open or short Gnd

5

637
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Grouping

Spark

SFC

Description

FMI

SPN

842

Spark 1 Open Primary

5

1268

841

Spark 1 Max Current

6

1268

845

Spark 2 Open Primary

5

1269

844

Spark 2 Max Current

6

1269

848

Spark 3 Open Primary

5

1270

847

Spark 3 Max Current

6

1270

852

Spark 4 Open Primary

5

1271

851

Spark 4 Max Current

6

1271

855

Spark 5 Open Primary

5

1272

854

Spark 5 Max Current

6

1272

858

Spark 6 Open Primary

5

1273

857

Spark 6 Max Current

6

1273

879

Spark 7 Open Primary

5

1274

878

Spark 7 Max Current

6

1274

881

Spark 8 Open Primary

5

1275

882

Spark 8 Max Current

6

1257

5

725

883

HEI-EST Bypass Open /

Short Fault

126

Load Sensor Voltage High

3

2452

125

Load Sensor Voltage Low

4

2452

251

Natural Gas Fuel LockOff Short Open Fault

5

632

252

Propane Gas Fuel LockOff Short Open Fault

5

516131

342

MAP Voltage High

3

106

341

MAP Voltage Low

4

106

343

MAP Data Drift High

20

106

344

MAP Data Drift Low

21

106

375

PTP/MAP KeyOn Check

31

106

357

PTP/MAP Connectors Switches

7

106

345

MAP Sticking

2

106

346

MAP Bank1 Bank2 Comparison

14

106

347

Intake Manifold Backfire

0

106

231

MAT Voltage High

3

105

232

MAT Voltage Low

4

105

234

In Range MAT fault

10

105

233

MAT Higher Than Expected

0

105

376

PTT Voltage High

3

1131

377

PTT Voltage Low

4

1131

378

PTT Higher Than Expected

0

1131

MIL

253

MIL Open / Short Fault

5

1213

Major Alarm

255

Major alarm hardware Fault

5

3607

Load Sensing

Lock off

MAP

MAT

PTT
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Grouping

SFC

Description

FMI

SPN

Minor Alarm

256

Minor alarm hardware Fault

5

5078

181

Postcat O2 Voltage High

3

3227

182

PostCat O2 Voltage Low

4

3227

186

PostCat O2 Failed on Lean Side

17

3227

185

PostCat O2 Failed on Rich Side

15

3227

187

PostCat O2 Heater Short Open Fault

5

3227

184

PreCat O2 inactive fault

8

3217

197

PreCat O2 Failed on Lean Side

17

3217

189

PreCat O2 Failed on Rich Side

15

3217

225

PreCat O2 input high

3

3217

226

PreCat O2 input Low

4

3217

183

PreCcat O2 Heater Short Open Fault

5

3217

192

Oil Pressure Voltage High

3

100

191

Oil Pressure Voltage Low

4

100

195

Oil Pressure Low

1

100

196

Oil Pressure Fault

15

100

194

Oil Temperature Voltage High

3

175

193

Oil Temperature Voltage Low

4

175

222

Oil Temperature High

16

175

198

Oil Temperature IR Low

17

175

812

Synchronizer input high

3

3938

813

Synchronizer input low

4

3938

638

Remote Speed reference input high

3

189

639

Remote Speed reference input low

4

189

165

Battery Voltage Higher Than Expected

0

168

166

Battery Voltage Lower Than Expected

1

168

169

DRVP Higher than Expected

20

168

161

XDRP (+5V) Voltage HTE

3

3509

162

XDRP (+5V) Voltage LTE

4

3509

3

51

4

51

O2 PostCat

O2 PreCat

Oil Pressure

Oil Temperature

Synchronization Input
Remote Reference

Power Supplies

541
542

L Series / F Series Throttle Position
Voltage High
L Series / F Series Throttle Position
Voltage Low

L series / F series Throttle

557

L Series Throttle Status

12

51

Valve

556

L Series Throttle fault

5

51

558

TPS Data Drift High

0

51

559

TPS Data Drift Low

1

51

544

Throttle Position adapt low fault

18

51

637

Throttle Position adapt high fault

16

51
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Grouping

SFC

Description

FMI

SPN

541

TPS1 Voltage High

3

51

542

TPS1 Voltage Low

4

51

543

TPS1 Higher than Expected

0

51

544

TPS1 Lower than Expected

1

51

545

TPS2 Voltage High

3

3673

546

TPS2 Voltage low

4

3673

Automotive

547

TPS2 Higher than Expected

0

3673

Throttle

548

TPS2 Lower than Expected

1

3673

549

TPS Sensor Conflict

7

51

551

TPS Intermittent

2

51

552

Throttle Valve H bridge Fault

5

3464

553

Throttle Valve Open Fault

6

3464

554

Throttle Spring Test Fault

2

3464

555

Throttle Valve Stuck

7

3464

633

L Series Trim Position Voltage High

3

1442

634

L Series Trim Position Voltage Low

4

1442

Lseries Trim

636

L Series Trim Valve Status

12

1442

Valve

635

L Series Trim Valve Drive fault

5

1442

631

Trim Position adapt low fault

18

1442

632

Trim Position adapt high fault

16

1442

561

CAN Line Circuit/Bus Error Passive

11

639

562

CAN Tx/Rx Warning

14

639

563

CAN Line Circuit/Bus Error Passive

11

520707

564

CAN Tx/Rx Warning

14

520707

565

OHECS Message Time Out Fault

9

520708

566

GTACP Message Time Out Fault

9

520709

567

GC2 Message Time Out Fault

9

520710

568

EBC1 Message Time Out Fault

9

520711

569

ACS Message Time Out Fault

9

520712

661

CCVS Message Time Out Fault

9

520714

662

TSC1 Message Time Out Fault

9

520700

9

520713

CAN

663

Inter ECU Comms Message Time Out Fault for
Master/Slave System Only
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Grouping

UEGO Measurement

EGR
StarterControl

Memory

Fan Control

Engine Knocking

84

SFC

Description

FMI

SPN

443

UEGO IP Fault

0

3057

414

UEGO Air Cal Sensor Failed Fault

2

3057

415

UEGO Air Cal at Lower Limit

17

3057

416

UEGO Air Cal at Upper Limit

15

3057

453

UEGO SNS Open Fault

5

3057

454

UEGO SNS Short to GND Fault

4

3057

455

UEGO SNS Short to BATT Fault

3

3057

459

UEGO SR Open Fault

5

520556

461

UEGO SR Short to GND Fault

4

520556

462

UEGO SR Short to BATT Fault

3

520556

465

UEGO O2 Failed on Lean Side

18

3057

466

UEGO O2 Failed on Rich Side

16

3057

512

EGR Valve Open or Short Grnd

5

2791

651

Auto Crank attempts exceeded

12

1675

652

Auto Crank attempt failed

11

1675

653

Starter Control Relay Fault

5

1675

621

CPU Load Higher than Expected

9

629

623

SRAM Memory Fault

11

629

622

Flash Memory Fault

31

629

434

Fan Speed Close Loop Control

7

1639

433

Fan Speed Unexpected Noise

8

1639

244

Fan 1 Short Open Fault

5

977

245

Fan 2 Short Open fault

5

1557

771

High Engine Knock Level Cylinder 1

31

1352

772

High Engine Knock Level Cylinder 2

31

1353

773

High Engine Knock Level Cylinder 3

31

1354

774

High Engine Knock Level Cylinder 4

31

1355

775

High Engine Knock Level Cylinder 5

31

1356

776

High Engine Knock Level Cylinder 6

31

1357

778

High Engine Knock Level Cylinder 7

31

1358

779

High Engine Knock Level Cylinder 8

31

1359

781

Knock Sensor Open Circuit

5

731

782

Knock Sensor short Circuit

6

731

783

Knock 2 Sensor Open Circuit

5

516098

784

Knock 2 Sensor short Circuit

6

516098
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Grouping
deltaP Sensor

Fuel Pressure

SFC

Description

FMI

SPN

473

delta Pressure - Voltage High

3

1391

474

delta Pressure - Voltage Low

4

1391

475

Fuel Shut Off Stuck Open

12

632

476

Low Fuel Pressure

7

632

477

Delta P Higher Than Expected

16

1391

478

Delta P Lower Than Expected

18

1391

479

Delta P Zero Offset Fault

20

1391

885

Fuel Pressure Voltage High

3

2980

886

Fuel Pressure Voltage Low

4

2980

751

Cylinder 1 Misfire

31

1323

752

Cylinder 2 Misfire

31

1324

753

Cylinder 3 Misfire

31

1325

754

Cylinder 4 Misfire

31

1326

755

Cylinder 5 Misfire

31

1327

756

Cylinder 6 Misfire

31

1328

757

Cylinder 7 Misfire

31

1329

758

Cylinder 8 Misfire

31

1330

759

Single/Multiple Cylinder Misfire

31

1322

761

Severe Cylinder Misfire

14

1322

Misfire
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6.6 Maintenance Log
Current
Frequency

Preventive Overhaul

Note

Maintenance
Operating Hours
M1
/ Period
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M2

R1

R2

R3

Hours

Visa or

/ Period

stamp

Date
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Current
Frequency

Preventive Overhaul

Note

Maintenance
Operating Hours
M1
/ Period

M2

R1

R2

R3

Hours

Visa or

/ Period

stamp

Date
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Current
Frequency

Preventive Overhaul

Note

Maintenance
Operating Hours
M1
/ Period
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M2

R1

R2

R3

Hours

Visa or

/ Period

stamp

Date
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