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Important Safety Information

Most accidents that involve product operation, maintenance and repair are caused by failure to
observe basic safety rules or precautions. An accident can often be avoided by recognizing potentially
hazardous situations before an accident occurs. A person must be alert to potential hazards. This
person should also have the necessary training, skills and tools to perform these functions properly.

Improper operation, lubrication, maintenance or repair of this product can be dangerous and
could result in injury or death.

Do not operate or perform any lubrication, maintenance or repair on this product, until you have
read and understood the operation, lubrication, maintenance and repair information.

Safety precautions and warnings are provided in this manual and on the product. If these hazard
warnings are not heeded, bodily injury or death could occur to you or to other persons.

The hazards are identified by the “Safety Alert Symbol” and followed by a “Signal Word” such as
“DANGER”, “WARNING” or “CAUTION”. The Safety Alert “WARNING” label is shown below.

The meaning of this safety alert symbol is as follows:
Attention! Become Alert! Your Safety is Involved.

The message that appears under the warning explains the hazard and can be either written or
pictorially presented.

Operations that may cause product damage are identified by “NOTICE” labels on the product and in
this publication.

Perkins cannot anticipate every possible circumstance that might involve a potential hazard. The
warnings in this publication and on the product are, therefore, not all inclusive. If a tool, procedure,
work method or operating technique that is not specifically recommended by Perkins is used,

you must satisfy yourself that it is safe for you and for others. You should also ensure that the
product will not be damaged or be made unsafe by the operation, lubrication, maintenance or
repair procedures that you choose.

The information, specifications, and illustrations in this publication are on the basis of information that
was available at the time that the publication was written. The specifications, torques, pressures,
measurements, adjustments, illustrations, and other items can change at any time. These changes can
affect the service that is given to the product. Obtain the complete and most current information before
you start any job. Perkins dealers or Perkins distributors have the most current information available.

When replacement parts are required for this
product Perkins recommends using Perkins
replacement parts.

Failure to heed this warning can lead to prema-

ture failures, product damage, personal injury or
death.
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05221677

Welding Precaution

Correct welding procedures are necessary in order to
avoid damage to the following components:

» Electronic Control Module (ECM) on the engine

+ Sensors

» Associated components

Components for the driven equipment should also be
considered. When possible, remove the component
that requires welding. When welding on an engine
that is equipped with an ECM and removal of the
component is not possible, the following procedure

must be followed. This procedure minimizes the risk
to the electronic components.

1. Stop the engine. Remove the electrical power from
the ECM.

2. Ensure that the fuel supply to the engine is turned
off.

3. Disconnect the negative battery cable from the
battery. If a battery disconnect switch is installed,
open the switch.

4. Disconnect all electronic components from the
wiring harnesses. Include the following
components:

» Electronic components for the driven equipment
+ ECM

« Sensors

+ Electronically controlled valves

* Relays

NOTICE
Do not use electrical components (ECM or ECM sen-
sors) or electronic component grounding points for
grounding the welder.

BATTERY DISCONNECT
SWITCH OPENED

- BATTERY CABLE
DISCONNECTED

KEYSWITCH OFF
J.‘ O

+ -

BATTERY
WELDING
ROD
\
WELDER ELECTRICAL OR
ENGINE
GROUND ELECTRONIC
CLAMP COMPONENT

N\

/ COMPONENT \
BEING <—>O
| WELDED
WELDING CURRENT
/
MAXIMIZE THE DISTANCE BETWEEN THE COMPONENT

THAT IS BEING WELDED AND ANY
ELECTRICAL OR ELECTRONIC COMPONENT

lllustration 1 901143634
Service welding guide (typical diagram)

5. When possible, connect the ground clamp for the
welding equipment directly to the engine
component that will be welded. Place the clamp as
close as possible to the weld. Close positioning
reduces the risk of welding current damage to the
engine bearings, to the electrical components, and
to other components.

6. Protect the wiring harnesses from welding debris
and/or from welding spatter.

7. Use standard welding procedures to weld the
materials together.

105356045

System Overview

The engine has an electronic control system. The
system controls the engine.

The control system consists of the following
components:

» Electronic Control Module (ECM)
« Software (flash file)

* Wiring

+ Sensors

e Actuators

The following information provides a general
description of the control system. Refer to Systems
Operation, Testing, and Adjusting for detailed
information about the control system.
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Electronic Control Circuit Diagram
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lllustration 2
Electronic control circuit diagram

Block Diagrams

lllustration 3 is a block diagram of the engine control
system.

903392526
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lllustration 3 903337489
Block diagram for the engine
(1) Air cleaner (9) Fuel injectors (17) Qil pressure sensor
(2) Air inlet temperature sensor (10) HP fuel pump solenoid (18) ECM
(3) Turbocharger (11) Secondary speed/timing sensor (19) Intake manifold pressure sensor
(4) Wastegate regulator (12) High-pressure fuel pump (20) Intake manifold air temperature sensor
(5) Engine (13) Fuel transfer pump (21) Secondary fuel filter
(6) Coolant temperature sensor (14) Priming pump (22) Fuel tank
(7) Air-to-air aftercooler (15) Primary fuel filter
(8) Primary speed/timing sensor (16) Fuel rail pressure sensor
System Operation
THROTTLE FUEL
SENSOR INJECTOR

Engine Governor

The ECM governs the engine. The ECM determines
the timing, the injection pressure, and the amount of
fuel that is delivered to each cylinder. These factors

are based on the actual conditions and on the desired
conditions at any given time during starting and

operation.

The governor uses the throttle position sensor to
determine the desired engine speed. The governor
compares the desired engine speed to the actual
engine speed. The actual engine speed is determined
through interpretation of the signals that are received
by the ECM from the engine speed/timing sensors. If
the desired engine speed is greater than the actual
engine speed, the governor injects more fuel in order
to increase engine speed.

(DESIRED ENGINE RPM) (REQUIRED ACTION)

PRIMARY AND SECONDARY
SPEED/TIMING SENSORS
(ACTUAL ENGINE RPM)

lllustration 4
Typical example

903337919

The desired engine speed is typically determined by
one of the following conditions:

» The position of the throttle

» The desired engine speed in Power Take-Off
(PTO)
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Timing Considerations

Once the governor has determined the amount of fuel
that is required, the governor must determine the
timing of the fuel injection. Fuel injection timing is
determined by the ECM after considering input from
the following components:

» Coolant temperature sensor
* Intake manifold air temperature sensor
* Intake manifold pressure sensor

The ECM adjusts timing for optimum engine
performance and for fuel economy. Actual timing and
desired timing cannot be viewed with the electronic
service tool. The ECM determines the location of top
center of the number one cylinder from the signals
that are provided by the engine speed/timing sensors.
The ECM determines when injection should occur
relative to top center. The ECM then provides the
signal to the injector at the desired time.

Fuel Injection

The ECM sends a high voltage signal to the injector
solenoids in order to energize the solenoids. By
controlling the timing and the duration of the high
voltage signal, the ECM can control the following
aspects of injection:

* Injection timing
* Fuel delivery

The flash file inside the ECM establishes certain limits
on the amount of fuel that can be injected. The “FRC
Fuel Limit” is a limit that is based on the intake
manifold pressure. The “FRC Fuel Limit” is used to
control the air/fuel ratio for control of emissions. When
the ECM senses a higher intake manifold pressure,
the ECM increases the “FRC Fuel Limit”. A higher
intake manifold pressure indicates that there is more
air in the cylinder. When the ECM increases the

“FRC Fuel Limit”, the ECM allows more fuel into the
cylinder.

The “Rated Fuel Limit” is a limit that is based on the
power rating of the engine and on the engine rpm.
The “Rated Fuel Limit” is like the rack stops and the
torque spring on a mechanically governed engine.
The “Rated Fuel Limit” provides the power curves
and the torque curves for a specific engine family and
a specific engine rating. All of these limits are
determined at the factory. These limits cannot be
changed.

Customer Parameters and Engine Speed
Governing

A unique feature with electronic engines is customer
specified parameters. These parameters allow the
owner of the machine to fine-tune the ECM for engine
operation. Fine-tuning the ECM allows the machine
owner to accommodate the typical usage of the
machine and the power train of the machine.

Many of the customer parameters provide additional
restrictions on the actions that will be performed by
the ECM in response to input from the operator. The
“PTO Top Engine Limit” is an engine rpm limit that is
used by the ECM to limit the fuel during operation of
the PTO. The ECM will not fuel the injectors above
this rpm.

Some parameters are intended to notify the operator
of potential engine damage (engine monitoring
parameters). Some parameters enhance fuel
economy (machine speed, engine speed limit, and
idle shutdown). Other parameters are used to
enhance the engine installation into the machine.
Other parameters are used to provide engine
operating information to the owner of the machine.

Other ECM Functions for
Performance

The ECM can also provide enhanced control of the
engine for machine functions such as controlling the
cooling fan. Refer to Troubleshooting, “Customer
Specified Parameters” for additional information .

ECM Lifetime Totals

The ECM maintains total data of the engine for the
following parameters:

* “Total Operating Hours”

* “Engine Lifetime Hours”

+  “Total Idle Time”

+  “Total Idle Fuel”

+  “Total Fuel”

+  “Total Max Fuel’

*  “Engine Starts”

« ‘“Lifetime Total Engine Revolutions”

*  “Average Load Factor”

The “Total Operating Hours” is the operating hours
of the engine. The operating hours do not include the
time when the ECM is powered but the engine is not
running.

The “Engine Lifetime Hours” is the number of hours
when electrical power has been applied to the engine.
These hours will include the time when the ECM is
powered but the engine is not running.

“Total Idle Time” and “Total Idle Fuel” can include
operating time when the engine is not operating
under a load.

Fuel Information can be displayed in US gallons or in
liters.

“Total Fuel” is the total amount of fuel that is
consumed by the engine during operation.
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“Total Max Fuel” is the maximum amount of fuel that
could have been consumed by the engine during
operation.

“Engine Starts” is the total number of times when the
engine has been started.

“Lifetime Total Engine Revolutions” is the total
number of revolutions that have been completed by
the engine crankshaft.

“Average Load Factor” provides relative engine
operating information. “Average Load Factor”
compares actual operating information of the engine
to the maximum engine operation that is available.
“Average Load Factor” is determined by using “Total
Max Fuel”, “Total Idle Fuel” and “Total Fuel” . All of
these parameters are available with the electronic
service tool. These parameters are available within
the menu for “Current Totals” .

Programmable Parameters

Certain parameters that affect engine operation may
be changed with the electronic service tool. The
parameters are stored in the ECM, and the
parameters are protected from unauthorized changes
by passwords. These parameters are either system
configuration parameters or customer parameters.

System configuration parameters are set at the
factory. System configuration parameters affect
emissions or power ratings within an engine family.
Factory passwords must be obtained and factory
passwords must be used to change the system
configuration parameters.

Customer parameters are variable. Customer
parameters can be used to adjust the following
characteristics of the engine within preset limits:

* Rpm ratings
* Power ratings

Customer passwords may be required to change
customer specified parameters.

Some of the parameters may affect engine operation
in an unusual way. An operator might not expect this
type of effect. Without adequate training, these
parameters may lead to power complaints or
performance complaints even though the
performance of the engine is to the specification.

Refer to Troubleshooting, “Configuration Parameters”
for additional information on this subject.

Passwords

System configuration parameters are protected by
factory passwords. Factory passwords are calculated
on a computer system that is available only to Perkins
dealers and distributors. Since factory passwords
contain alphabetic characters, only the electronic
service tool may change system configuration
parameters. System configuration parameters affect
the power rating family or emissions.

Customer parameters can be protected by customer
passwords. The customer passwords are
programmed by the customer. Factory passwords
can be used to change customer passwords if
customer passwords are lost.

Refer to Troubleshooting, “Factory Passwords” for
additional information on this subject.

05221758

Glossary

Active Diagnostic Code — An active diagnostic code
alerts the operator or the service technician that an
electronic system malfunction is currently present.
Refer to the term “Diagnostic Code” in this glossary.

Alternating Current (AC) — Alternating currentis an
electric current that reverses direction at a regular
interval that is reoccurring.

Before Top Center (BTC) — BTC is the 180 degrees
of crankshaft rotation before the piston reaches the
top center position in the normal direction of rotation.

Breakout Harness — A breakout harness is a test
harness that is designed to connect into the engine
harness. This connection allows a normal circuit
operation and the connection simultaneously

provides a Breakout T in order to measure the
signals.

Bypass Circuit — A bypass circuit is a circuit that is
used as a substitute circuit for an existing circuit. A
bypass circuit is typically used as a test circuit.

CAN Data Links (see also J1939 CAN Data Link) —
The CAN Data Links are serial communications
buses that are used for communication with other
microprocessor-based devices.

Code — Refer to “Diagnostic Trouble Code” .

Communication Adapter Tool — The communication
adapter provides a communication link between the
ECM and the electronic service tool.

Coolant Temperature Sensor — The coolant
temperature sensor detects the engine coolant

temperature for all normal operating conditions and
for engine monitoring.

Data Link — The data link is a serial communication
bus that is used for communication with other devices
such as the electronic service tool.

Derate — Certain engine conditions will generate
event codes. Also, engine may be derated. The map
for the engine derate is programmed into the ECM
software. The type of derate can be one or more of
three types: reduction of rated power, reduction of
rated engine speed and reduction of rated machine
speed for OEM products.

Desired Engine Speed — The desired engine speed
is input to the electronic governor within the ECM.
The electronic governor uses the throttle position
sensor signal, the engine speed/timing sensor, and


http://best-manuals.com/search?&s=PER-1106

10
Electronic Troubleshooting

UENRO0678

other sensors in order to determine the desired
engine speed.

Diagnostic Trouble Code — A diagnostic trouble
code is sometimes referred to as a fault code. These
codes indicate an electronic system malfunction.

Diagnostic Lamp — The diagnostic lamp is also
called the warning lamp. The diagnostic lamp is used
to warn the operator of the presence of an active
diagnostic code. The lamp may not be included in all
applications.

Digital Sensor Return — The common line (ground)

from the ECM is used as ground for the digital
Sensors.

Digital Sensors — Digital sensors produce a pulse
width modulated signal. Digital sensors are supplied
with power from the ECM.

Digital Sensor Supply — The power supply for the
digital sensors is provided by the ECM.

Direct Current (DC) — Direct current is the type of
current that flows consistently in only one direction.

DT, DT Connector, or Deutsch DT - This design is
a type of connector that is used on this engine. The
connectors are manufactured by Deutsch .

Duty Cycle — Refer to “Pulse Width Modulation” .

Electronic Engine Control — The electronic engine
control is a complete electronic system. The
electronic engine control monitors the engine
operation under all conditions. The electronic engine
control also controls the engine operation under all
conditions.

Electronic Control Module (ECM) — The ECM is the
control computer of the engine. The ECM provides
power to the electronics. The ECM monitors data that
is input from the sensors on the engine and the
aftertreatment. The ECM acts as a governor in order
to control the speed and the power of the engine.

Electronic Service Tool — The electronic service tool
allows a computer (PC) to communicate with the
ECM.

Engine Monitoring — Engine Monitoring is the part of
the electronic engine control that monitors the
sensors. Engine monitoring also warns the operator
of detected problems.

Engine Oil Pressure Sensor — The engine oil
pressure sensor measures engine oil pressure. The
sensor sends a signal to the ECM that is dependent
on the engine oil pressure.

Engine Speed/Timing Sensor — An engine speed/
timing sensor is a hall effect switch that provides a
digital signal to the ECM. The ECM interprets this
signal as the crankshaft position and the engine
speed. Two sensors are used to provide the speed
and timing signals to the ECM. The primary sensor is
associated with the crankshaft and the secondary
sensor is associated with the camshaft.

Ether Injection — Ether injection is a starting aid in
cold conditions. Glow plugs are used as a starting aid

when the ambient temperature is between 5° C

(41° F)and -25° C (-13° F). At a temperature that is
lower than -25° C (-13° F), the glow plugs are
disabled and ether injection is used.

Event Code — An event code may be activated in
order to indicate an abnormal engine operating
condition. These codes usually indicate a mechanical
problem instead of an electrical system problem.

Failure Mode Identifier (FMI) — This identifier
indicates the type of failure that is associated with the
component. The FMI has been adopted from the SAE
practice 0fJ1587 diagnostics. The FMI follows the
parameter identifier (PID) in the descriptions of the
fault code. The descriptions of the FMIs are in the
following list.

0 — The data is valid but the data is above the normal
operational range.

1 — The data is valid but the data is below the normal
operational range.

2 — The data is erratic, intermittent, or incorrect.

3 — The voltage is above normal or the voltage is
shorted high.

4 — The voltage is below normal or the voltage is
shorted low.

5 — The current is below normal or the circuit is open.

6 — The current is above normal or the circuit is
grounded.

7 — The mechanical system is not responding
properly.

8 — There is an abnormal frequency, an abnormal
pulse width, or an abnormal time period.

9 — There has been an abnormal update.

10 — There is an abnormal rate of change.

11 — The failure mode is not identifiable.

12 — The device or the component is damaged.

13 — The device requires calibration.

14 — There is a special instruction for the device.

15 — The signal from the device is high (least severe)
16 — The signal from the device is high (moderate
severity) .

17 — The signal from the device is low (least severe) .

18 — The signal from the device is low (moderate
severity) .

19 — There is an error in the data from the device.
31 - The device has failed and the engine has shut
down.

Flash File — This file is software that is inside the
ECM. The file contains all the instructions (software)
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for the ECM and the file contains the performance
maps for a specific engine. The file may be
reprogrammed through flash programming.

Flash Programming — Flash programming is the
method of programming or updating an ECM with an
electronic service tool over the data link instead of
replacing components.

FRC - See “Fuel Ratio Control” .
Fuel Pump — See “High Pressure Fuel Pump” .

Fuel Rail — This item is sometimes referred to as the
High Pressure Fuel Rail. The fuel rail supplies fuel to
the electronic unit injectors. The high-pressure fuel
pump and the fuel rail pressure sensor work with the
ECM to maintain the desired fuel pressure in the fuel
rail. This pressure is determined by calibration of the
engine in order to enable the engine to meet
emissions and performance requirements.

Fuel Rail Pressure Sensor — The fuel rail pressure
sensor sends a signal to the ECM that is dependent
on the pressure of the fuel in the fuel rail.

Fuel Ratio Control (FRC) — The FRC is a limit that is
based on the control of the ratio of the fuel to air. The
FRC is used for purposes of emission control. When
the ECM senses a higher intake manifold air
pressure, the FRC increases the FRC Limit.

Full Load Setting (FLS) — The FLS is the parameter
that represents the fuel system adjustment. This
adjustment is made at the factory in order to fine-tune
the fuel system. This parameter must be
programmed.

Full Torque Setting (FTS) — The FTS is the
parameter that represents the adjustment for the
engine torque. This adjustment is made at the factory
in order to fine-tune the fuel system. This adjustment
is made with the FLS. This parameter must be
programmed.

Glow Plug — The glow plug is an optional starting aid
for cold conditions. One glow plug is installed in each
combustion chamber in order to improve the ability of
the engine to start. The ECM uses information from
the engine sensors to determine when the glow plug
relay must provide power to each glow plug. Each of
the glow plugs then provides a hot surface in the
combustion chamber in order to vaporize the mixture
of air and fuel. The vaporization improves ignition
during the compression stroke of the cylinder.

Glow Plug Relay — The glow plug relay is controlled
by the ECM in order to provide high current to the
glow plugs.

Harness — The harness is the bundle of wiring (loom)

that connects all components of the electronic
system.

Hertz (Hz) — Hertz is the measure of electrical
frequency in cycles per second.

High Pressure Fuel Pump — This device supplies
fuel under pressure to the fuel rail (high-pressure fuel
rail).

High Pressure Fuel Rail — See “Fuel Rail” .

Injector Trim Codes — Injector trim codes are codes
that contain 30 characters. The codes are supplied
with new injectors. The code is input through the
electronic service tool into the ECM. The injector trim
codes compensate for variances in manufacturing of
the electronic unit injector and for the life of the
electronic unit injector.

Intake Manifold Air Temperature Sensor — The
intake manifold air temperature sensor detects the air
temperature in the intake manifold. The ECM
monitors the air temperature and other data in the
intake manifold in order to adjust injection timing and
other performance functions.

Intake Manifold Pressure Sensor — The Intake
Manifold Pressure Sensor measures the pressure in
the intake manifold. The pressure in the intake
manifold may be different to the pressure outside the
engine (atmospheric pressure). The difference in
pressure may be caused by an increase in air
pressure by a turbocharger.

Integrated Electronic Controls — The engine is
designed with the electronic controls as a necessary
part of the system. The engine will not operate
without the electronic controls.

J1939 CAN Data Links — These data links are SAE
standard diagnostic communications data links that
are used to communicate between the ECM and
other electronic devices.

Logged Diagnostic Codes — Logged diagnostic
codes are codes which are stored in the memory.
These codes are an indicator of possible causes for
intermittent problems. Refer to the term “Diagnostic
Trouble Codes” for more information.

OEM — OEM is an abbreviation for the Original
Equipment Manufacturer. The OEM is the

manufacturer of the machine or the vehicle that uses
the engine.

Open Circuit — An open circuit is a condition that is
caused by an open switch, or by an electrical wire or
a connection that is broken. When this condition
exists, the signal or the supply voltage can no longer
reach the intended destination.

Parameter — A parameter is a value or a limit that is
programmable. A parameter helps determine specific
characteristics or behaviors of the engine.

Password — A password is a group of numeric
characters or a group of alphanumeric characters that
is designed to restrict access to parameters. The
electronic system requires correct passwords in order
to change some parameters (Factory Passwords).
Refer to Troubleshooting, “Factory Passwords” for
more information.

Personality Module — See “Flash File” .

Power Cycling — Power cycling refers to the action of
cycling the keyswitch from any position to the OFF
position, and to the START/RUN position.

Pressure Limiting Valve (PLV) — The PLV is a
valve in the fuel rail that prevents excessive pressure.



12
Electronic Troubleshooting

UENRO0678

The PLV will reduce the pressure to a safe level that
will limit engine operation but the reduced pressure
will not stop the engine.

Primary Speed/Timing Sensor — This sensor
determines the position of the crankshaft during
engine operation. If the primary speed/timing sensor
fails during engine operation, the secondary speed/
timing sensor is used to provide the signal.

Pulse Width Modulation (PWM) — The PWM is a
signal that consists of pulses that are of variable
width. These pulses occur at fixed intervals. The ratio
of “TIME ON” versus “TIME OFF” can be varied.
This ratio is also referred to as a duty cycle.

ON
10%
OFF
TIME
ON
50%
OFF
TIME
ON
90%
OFF
TIME
lllustration 5 901858875

Rated Fuel Limit — The rated fuel limit is based on
the power rating of the engine and on the engine rpm.
The Rated Fuel Limit enables the engine power and
torque outputs to conform to the power and torque
curves of a specific engine model. These limits are in
the flash file and these limits cannot be changed.

Reference Voltage — Reference voltage is a
regulated voltage that is supplied by the ECM to a
sensor. The reference voltage is used by the sensor
to generate a signal voltage.

Relay — A relay is an electromechanical switch. A
flow of electricity in one circuit is used to control the
flow of electricity in another circuit. A small current or
voltage is applied to a relay in order to switch a much
larger current or voltage.

Secondary Speed/Timing Sensor — This sensor
determines the position of the camshaft during engine
operation. If the primary speed/timing sensor fails
during engine operation, the secondary speed/timing
sensor is used to provide the signal.

Sensor — A sensor is a device that is used to detect
the current value of pressure or temperature, or
mechanical movement. The information that is
detected is converted into an electrical signal.

Short Circuit — A short circuit is a condition that has
an electrical circuit that is inadvertently connected to
an undesirable point. An example of a short circuit is
a wire which rubs against a vehicle frame and this
rubbing eventually wears off the wire insulation.

Electrical contact with the frame is made and results
in a short circuit.

Signal — The signal is a voltage or a waveform that is
used in order to transmit information typically from a
sensor to the ECM.

Suction Control Valve (SCV) — The SCV is a control
device in the high-pressure fuel pump. The valve
controls the pressure in the fuel rail by varying the
amount of fuel that enters the chambers in the pump.

Supply Voltage — The supply voltage is a continuous
voltage that is supplied to a component. The power
may be generated by the ECM or the power may be
battery voltage that is supplied by the engine wiring.

Suspect Parameter Number (SPN) — The SPNis a
J1939 number that identifies the specific component
of the electronic control system that has experienced
a fault.

System Configuration Parameters — System
configuration parameters are parameters that affect
emissions and/or operating characteristics of the
engine.

Tattletale — Certain parameters that affect the
operation of the engine are stored in the ECM. These
parameters can be changed by use of the electronic
service tool. The tattletale logs the number of
changes that have been made to the parameter. The
tattletale is stored in the ECM.

Throttle Position — The throttle position is the
interpretation by the ECM of the signal from the
throttle position sensor or the throttle switch.

Throttle Position Sensor — The throttle position
sensor is a sensor that is connected to an accelerator
pedal or a hand lever. This sensor sends a signal to
the ECM that is used to calculate desired engine
speed.

Throttle Switch — The throttle switch sends a signal
to the ECM that is used to calculate desired engine
speed.

Top Center Position — The top center position refers
to the crankshaft position when the engine piston
position is at the highest point of travel. The engine
must be turned in the normal direction of rotation in
order to reach this point.

Total Tattletale — The total tattletale is the total
number of changes to all the parameters that are
stored in the ECM.

Wait To Start Lamp — This lamp is included in the
cold starting aid circuit in order to indicate when the
wait to start period is active. The lamp will go off
when the engine is ready to be started. The glow
plugs may not have deactivated.

Wastegate — The wastegate is a device in a
turbocharged engine that controls the maximum
boost pressure that is provided to the inlet manifold.
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Wastegate Regulator — The wastegate regulator
controls the pressure in the intake manifold to a value
that is determined by the ECM. The wastegate
regulator provides the interface between the ECM
and the mechanical system.

104020489

Electronic Service Tools

Perkins electronic service tools are designed to help
the service technician:

» Retrieve diagnostic codes.

» Diagnose electrical problems.
* Read parameters.

* Program parameters.

e [nstall trim files.

Required Service Tools

Table 1
Required Service Tools
Part Number Description
CH11155 Crimp Tool
12-AWG TO 18-AWG
2900A019 Wire Removal Tool
27610285 Removal Tool
- Suitable Digital Multimeter

Two short jumper wires are needed to check the
continuity of some wiring harness circuits by shorting
two adjacent terminals together in a connector. A long
extension wire may also be needed to check the
continuity of some wiring harness circuits.

Optional Service Tools

Table 2 lists the optional service tools that can be
used when the engine is serviced.

Table 2

Part Number Description

U5MK1092 Spoon Probe Kit

MULTIMETER

- Suitable Digital Pressure Indicator
or or
- Engine Pressure Group

- Suitable Battery Load Tester

(continued)

(Table 2, contd)

- Suitable Temperature Adapter

MULTIMETER
28170107 Bypass Harness As
2900A038 Harness As

Perkins Electronic Service Tool

The Perkins Electronic Service Tool can display the
following information:

» Status of all pressure sensors and temperature
sensors

* Programmable parameter settings

» Active diagnostic codes and logged diagnostic
codes

» Active events and Logged events
» Histograms

The Electronic Service Tool can also be used to
perform the following functions:

» Diagnostic tests

* Programming of flash files

* Parameter programming

» Copy configuration function for ECM replacement
+ Data logging

* Graphs (real time)

Table 3 lists the service tools that are required in
order to use the Electronic Service Tool.

Table 3
Service Tools for the Use of the Electronic Service
Tool
Part Number Description

-(1) Single Use Program License

-0 Data Subscription for All Engines

Communication Adapter (Electronic Service Tool

27610251 i) ECM interface)

27610164 |Adapter Cable As

(1) Refer to Perkins Engine Company Limited .

Note: For more information regarding the use of the
Electronic Service Tool and the PC requirements for
the Electronic Service Tool, refer to the
documentation that accompanies your Perkins
Electronic Service Tool software.
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Connecting the Electronic Service Tool
and the Communication Adapter Il

lllustration 6 902194714

(1) Personal Computer (PC)

(2) Adapter Cable (Computer Serial Port)
(3) Adapter Cable Assembly

(4) Communication Adapter Il

(5) Adapter Cable Assembly

Note: Items (2), (3) and (4) are part of the
Communication Adapter Il kit.

Use the following procedure in order to connect the
Electronic Service Tool and the Communication
Adapter II.

1. Turn the keyswitch to the OFF position.

2. Connect cable (2) between the “COMPUTER”
end of communication adapter (4) and the RS232
serial port of PC (1).

Note: The Adapter Cable Assembly(3) is required to
connect to the USB port on computers that are not
equipped with a RS232 serial port.

3. Connect cable (5) between the “DATA LINK” end
of communication adapter (4) and the diagnostic
connector.

4, Place the keyswitch in the ON position. If the
Electronic Service Tool and the communication
adapter do not communicate with the Electronic
Control Module (ECM), refer to the diagnostic
procedure Troubleshooting, “Electronic Service
Tool Will Not Communicate With ECM”.

105221850

Indicator Lamps

Indicator Lamps

The functions of the indicator lamps are designed to
display the maximum amount of information on the
minimum number of lamps.

Five lamps are available as options. The “Shutdown”
lamp and the “Warning” lamp will normally be
installed in the application. Dedicated optional lamps
for other items may also be installed. The remaining
optional lamps are “Wait to start”, “Low oil pressure”
and “Maintenance Indicator”.

The “Shutdown” lamp and the “Warning” lamp can
also be used to indicate a diagnostic code by use of

the “Flash Code” feature. The “Flash Code” feature
can be used to indicate all active diagnostic codes

and logged diagnostic codes.

Functions of the Lamps

Shutdown Lamp

Lamp check — When the keyswitch is turned to ON,
the lamp will come on for 2 seconds. The lamp will
then go off unless there is an active warning.

Flashing — The lamp will be flashing when the engine
has been derated as a result of an active diagnostic
code. An example of an active diagnostic code is
“System Voltage High” .

On — The lamp will be on when the shutdown level in
the engine protection strategy has been reached. The
“Warning” lamp will also be on.

Warning Lamp

Lamp check — When the keyswitch is turned to ON,
the lamp will come on for 2 seconds. The lamp will
then go off unless there is an active warning.

Flashing — The lamp will be flashing when a
“warning” or a “warning and derate” is active. An
example is low oil pressure.

On — The lamp will be on when the shutdown level
has been reached. The “Shutdown” lamp will also be
on.
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Wait to Start Lamp

Lamp check — When the keyswitch is turned to ON,
the lamp will come on for 2 seconds. The lamp will
then go off unless “Wait to Start” is active.

On —The lamp is on during a “Wait to Start” period.

Low Oil Pressure

Lamp check — When the keyswitch is turned to ON,
the lamp will come on for 2 seconds. The lamp will
then go off unless there is an active warning.

On — The lamp will come on when a low oil pressure
event is detected. The “Warning” lamp and the
“Shutdown” lamp may also come on.

Maintenance Indicator Lamp

Lamp check — The lamp will come on for 2 seconds.

The lamp will then go off unless the PTO mode is
active.

On — The lamp will come on when scheduled
maintenance is required.

Color of Lamps

Typically, the “Shutdown” lamp is colored red and
the “Warning” lamp is colored amber. The other
lamps are optional.
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Operation of the Indicator Lamps

Table 4
Warning Shutdown Lamp State Description of the Indication Engine State
Lamp Lamp
(Alert (Action Lamp)
Lamp)
Lamp Check When the keyswitch is in the ON position, the lamps come| The keyswitch is in the ON position
On On on for 2 seconds and the lamps will then go off. but the engine has not yet been
cranked.
No Faults With the engine in operation, there are no active warnings,| The engine is operating with no de-
off off diagnostic codes, or event codes. tected faults.
Active The warning lamp coming on during engine operation indi-| The engine is operating normally
Diagnostic cates that an active diagnostic code (an electrical fault) is |but there is one or more faults with
On Off present. the electronic management system
for the engine.
Derate The warning lamp coming on and the shutdown lamp The engine is operating but there is
(An engine de- [flashing during engine operation indicates that an active |one or more active diagnostic codes
On Flashing rate is caused by |diagnostic code (an electrical fault) is present. The diag- |that have initiated an engine derate.
certain active nostic is sufficiently serious in order to cause an engine
codes.) derate.
Warning The warning lamp flashing during operation of the engine |The engine is operating normally.
(Warning only) |indicates that one or more warning values for the engine |However, there is one or more of
Flashing Off protection strategy have been exceeded. However, the the monitored engine parameters
value has not been exceeded to a level that will cause an |that are outside of the range that is
engine derate or a shutdown. acceptable.
Derate The warning lamp and shutdown lamp both flashing dur- | The engine is operating. However,
(Warning and ing engine operation indicate that a value in the engine one or more of the monitored engine
Derate) protection strategy has caused an engine derate. parameters is outside of the accept-
Flashing Flashing able range. The acceptable range
has been exceeded to a level which
requires a warning and an engine
derate.
Engine The warning lamp and the shutdown lamp coming on dur- | The engine is either shutdown or an
Shutdown ing engine operation indicate one of the following engine shutdown is imminent. One
conditions. or more monitored engine parame-
ters have exceeded the limit for an
1. One or more of the shutdown values for the engine pro- | engine shutdown. This pattern of
On On tection strategy has been exceeded. lamps can be caused by the detec-
tion of a serious active diagnostic
2. A serious active diagnostic code has been detected. code.
After a short time, the engine will shut down.
Flash Codes The sequence for the flash code is started by cycling
. , _ the keyswitch twice within a period of 3 seconds.
The “Flash Code” feature is used to flash the code of After a delay of 2 seconds, the “Shutdown” lamp will

all active diagnostic codes and logged diagnostic

flash once for half a second. This sequence indicates
codes.

the start of the active fault codes. After a further delay
of 2 seconds, the “Warning” lamp will flash
repeatedly in order to indicate the active diagnostic
codes. Each flash will be on for half a second and off
for 300 milliseconds. The “Warning” lamp will remain
off for 2 seconds between each digit of a code. If
there is more than one active diagnostic code, the
“Shutdown” lamp will go off for 2 seconds. The lamp
will then come on for half a second. The “Warning”
lamp will go off for 2 seconds before starting the next
code. If there are no active diagnostic codes, the
“Warning” lamp will flash the code “551”. Refer to
Troubleshooting Guide, “No Diagnostic Code
Detected”.
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For example, a diagnostic code of “21” is indicated
by the “Warning” lamp as follows:

* On for 500 ms
+ Off for 300 ms
+ On for500 ms
+ Off for 2000 ms
* On for500 ms
« Off

Active Codes

Logged Codes — )

Y

Shutdown Lamp ON ﬂ |
Shutdown Lamp OFF

4—2_0—>|r

~+—Flash Code 21—

‘0.5‘ ‘0.5\ ’E‘
0.3 2.0

Warning Lamp ON

Warning Lamp OFF

Note: All times shown in seconds

lllustration 7
Timing of the flash codes

After all of the active diagnostic codes have been
displayed, the “Shutdown” lamp will go off for 2
seconds. The “Shutdown” lamp will flash twice in
order to indicate the start of the sequence that will
display the logged diagnostic codes. The process for
flashing logged diagnostic codes is identical to the
process for flashing active diagnostic codes.

Note: If there are no logged codes, the “551” code
should be flashed again.

After all of the codes have been displayed, the
“Shutdown” lamp will flash three times in order to
indicate that there are no further codes. Cycling the
keyswitch twice within a period of 3 seconds will start
the process again. All codes will be displayed in
ascending numerical order.

Refer to the Troubleshooting Guide, “Diagnostic
Codes” for the diagnostic code that relates to the
flash code.

Note: Flash codes are always sent in ascending
numerical order.

901779334

03805671

Replacing the ECM

NOTICE
Care must be taken to ensure that fluids are con-
tained during performance of inspection, mainte-
nance, testing, adjusting and repair of the product. Be
prepared to collect the fluid with suitable containers
before opening any compartment or disassembling
any component containing fluids.

Dispose of all fluids according to local regulations and
mandates.

NOTICE
Keep all parts clean from contaminants.

Contaminants may cause rapid wear and shortened
component life.
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The engine is equipped with an Electronic Control
Module (ECM). The ECM contains no moving parts.
Follow the troubleshooting procedures in this manual
in order to be sure that replacing the ECM will correct
the problem. Verify that the suspect ECM is the cause
of the problem.

Note: Ensure that the ECM is receiving power and
that the ECM is properly grounded before
replacement of the ECM is attempted. Refer to the
schematic diagram.

A test ECM can be used in order to determine if the
ECM on the engine is faulty. Install a test ECM in
place of the suspect ECM. Install the flash file with the
correct part number into the test ECM. Program the
parameters for the test ECM. The parameters must
match the parameters in the suspect ECM. Refer to
the following test steps for details. If the test ECM
resolves the problem, reconnect the suspect ECM.
Verify that the problem returns. If the problem returns,
replace the ECM.

Note: If an ECM is intended to be used as a test
ECM, “Test ECM Mode” must be selected on the
electronic service tool before the engine serial
number is entered.

Use the electronic service tool to read the parameters
in the suspect ECM. Record the parameters in the
suspect ECM. Install the flash file into the new ECM.
After the ECM is installed on the engine, the
parameters must be programmed into the new ECM.

Note: When a new ECM is not available, an ECM can
be used from an engine that is not in service. The
ECM must have the same serial number suffix.
Ensure that the replacement ECM and the part
number for the flash file match the suspect ECM. Be
sure to record the parameters from the replacement
ECM. Use the “Copy Configuration ECM
Replacement” function in the electronic service tool.

NOTICE
If the flash file and engine application are not
matched, engine damage may result.

Perform the following procedure in order to replace
the ECM.

1. Connect the electronic service tool to the
diagnostic connector.

2. Use the “Copy Configuration ECM Replacement”
function from the electronic service tool. If the
“Copy Configuration” is successful, proceed to
Step 4. If the “Copy Configuration” failed, proceed
to Step 3.

Note: Record any Logged Faults and Events for your
records.

3. Record the following parameters:

* Record all of the parameters on the
“Configuration” screen.

* Record all of the parameters on the “Throttle
Configuration” screen.

* Record all of the parameters on the “Mode
Configuration” screen.

* Record the serial numbers of the electronic unit
injectors. The injector serial numbers are
shown on the “Injector Trim Calibration”
screen.

Note: If the parameters cannot be read, the
parameters must be obtained elsewhere. Some
parameters are stamped on the engine information
plate, but most parameters must be obtained from the
PTMI data on the Perkins intranet.

4. Remove power from the ECM.

5. Remove the ECM. Refer to Disassembly and
Assembly, “Electronic Control Module - Remove
and Install”.

6. Install the replacement ECM. Refer to Disassembly
and Assembly, “Electronic Control Module -
Remove and Install”.

7. If the replacement ECM is intended to be used as a
test ECM, select “Test ECM Mode” on the
electronic service tool.

8. Download the flash file.

a. Connect the electronic service tool to the
diagnostic connector.

b. Select “WinFlash” from the “Utilities” menu
of the electronic service tool.

c. Select the downloaded flash file.

9. If necessary, use the electronic service tool to clear
the rating interlock . To clear the rating interlock,
enter the factory password when the electronic
service tool is first connected. Activating the Test
ECM mode will also clear the rating interlock .

10. Use the electronic service tool to program the
parameters. Perform the following procedure.

a. Ifthe “Copy Configuration” procedure was
successful, use the “Copy Configuration, ECM
Replacement” function to load the
configuration file into the ECM.

Note: During the following procedure, factory

passwords may be required.

b. Ifthe “Copy Configuration” procedure failed,
configure the parameters individually. The
parameters should match the parameters from
step 3.
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Perform the “Fuel System Verification Test”.

11. Check for logged diagnostic codes. Factory
passwords are required to clear logged events.

03538621

Self-Diagnostics

The Electronic Control Module (ECM) has the ability
to detect faults in the electronic system and with
engine operation. A self-diagnostic check is also
performed whenever power is applied to the ECM.

When a fault is detected, a code is generated. An
alarm may also be generated. There are two types of
codes:

» Diagnostic codes

« Event codes

Diagnostic Code — When a fault in the electronic
system is detected, the ECM generates a diagnostic
code. This indicates the specific fault in the circuitry.

Diagnostic codes can have two different states:
» Active
* Logged

Active Code — An active diagnostic code indicates
that an active fault has been detected by the control
system. Active codes require immediate attention.
Always service active codes prior to servicing logged
codes.

Logged Code — Every generated code is stored in
the permanent memory of the ECM. The codes are
logged for 100 operating hours unless a code is
cleared by use of the electronic service tool.

Event Code — An event code is generated by the
detection of an abnormal engine operating condition.
For example, an event code will be generated if the
oil pressure is too low. In this case, the event code
indicates the symptom of a fault.

Logged codes may not indicate that a repair is
needed. The fault may have been temporary. The
fault may have been resolved since the logging of the
code. If the system is powered, it is possible to
generate an active diagnostic code whenever a
component is disconnected. When the component is
reconnected, the code is no longer active. Logged
codes may be useful to help troubleshoot intermittent
faults. Logged codes can also be used to review the
performance of the engine and the electronic system.

105223342

Sensors and Electrical
Connectors

The Electronic Control Module (ECM) and most of the
engine sensors are located on the left side of the
engine. Refer to lllustration 8 . For the remaining
sensors that are attached to the engine, refer to
lllustration 10 .

Note: In the following illustrations, some components
have been removed in order to improve visibility.
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lllustration 8 903338328
Sensor locations on the left side of the engine
(1) Coolant temperature sensor (4) Intake manifold air temperature sensor (7) Primary speed/timing sensor
(2) Solenoid for the high-pressure fuel pump (5) Fuel rail pressure sensor (8) Oil pressure sensor

(3) Intake manifold pressure sensor (6) Wastegate regulator

(9) Electronic Control Module (ECM)
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lllustration 9

Close up views of sensor locations on the left side of the engine

(1) Coolant temperature sensor
(2) Solenoid for the high-pressure fuel pump

(3) Intake manifold pressure sensor (6) Wastegate regulator

(4) Intake manifold air temperature sensor
(5) Fuel rail pressure sensor

903338348

(7) Primary speed/timing sensor
(8) Oil pressure sensor
(9) Electronic Control Module (ECM)
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lllustration 10 903338385
Sensor locations on the right side and top of the engine
(10) Secondary speed/timing sensor
i05357841 Table 5
. = . = Color Codes for the Harness Wire
Engine Wiring Information
Color Code Color Color Code Color
BK Black BU Blue
Harness Wire Identification BR Brown PU Purple
Perkins identifies all wires with 11 solid colors. The
circuit number is stamped on the wire at a 25 mm (continued)

(1 inch) spacing. Table 5 lists the wire colors and the
color codes.
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(Table 5, contd)

RD Red GY Gray
OR Orange WH White
YL Yellow PK Pink
GN Green

For example, a wire identification of
T997-OR(Orange) on the schematic would signify an
orange wire with the circuit number T997.
T997-OR(Orange) identifies the power supply for the
intake manifold pressure sensor.

Note: Always replace a harness wire with the same
gauge of wire and with the same color code.

Note: In the following diagrams, “Pxxx” signifies a
plug and “Jxxx” signifies a jack.
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Schematic Diagrams

ECM

i P2! J2
f T962 BK == 1 P X931 YL =—=1=<] 6
| T956 BK — 2 pt————— X925 PK — 62
f T961 BK — 3 pt——— X930 GY —~] 7
I T955 BK — 4 pf————— X924 BR —~<] 63
I T960 BK ~— 1 P X929 BU —{~<| 8
| T954 BK — 2 pt———— X923 OR —~] 64
INJECTOR : TO59 BK =] 3 Pt X928 GN —~] 33
CYLINDER 6 ! TO53BK —| 4 X022 WH—{< 59
T958 BK — 1 P X927 YL —~] 34
INJECTOR
CYLINDER 5 TO52BK = 2 D= X921 PK === 58
TO57BK — 3 — X926 GY —~] 35
INJECTOR
CYLINDER 4 TO51BK — 4 P X920 BR —~ 57
1
INJECTOR INTERNAL 1 EXTERNAL
CYLINDER 3 (VALVE MECHANISM COVER)
INJECTOR i_A = 101 RD —{<] 18
CYLINDER 2 B 229 BK — 45
piAGNosTIC | 8 T_Nere K :‘é 2
INJECTOR CONNECTOR | e b s er d50
CYLINDER1  (IF EQUIPPED) | - 1 o 9%
= | g_pebemems F711 YL wnet-q 24
INTAKE MANIFOLD ) T997 OR 46
PRESSURE SENSOR 2 T993 BR —~| 38
3 X731 BU —<] 55
OIL PRESSURE ) 769 BU 47
SENSOR 2 Y947 BR ——] 39
3 994 GY —{| 56
—] 40
O | erecei®ison |2 ot b
3 R997 OR 48
COOLANT —
TEMPERATURE ; 995BU —~ 43
SENSOR
e | caer oo
SENSOR 2 L731 BR —] 37
PRIMARY
SPEED/TIMING j Pl 996 GN 10
SENSOR 2 E965 BU —] 52
P920 BR —| 53
SECONDARY 1 y
[ SPEED/TIMING 2 D
SENSOR
Y950 YL ——] 25
r Y951 PU —i=] 26
|
| Cc211 BK —= 17
L e b M795 WH-—-] 19
WASTEGATE N
AN

HP FUEL PUMP
SOLENOID

REGULATOR

INJECTOR COMMON CYL 6 —
INJECTOR CYLINDER 6

INJECTOR COMMON CYL 5 —¢—
INJECTOR CYLINDER 5

INJECTOR COMMON CYL 4 —
INJECTOR CYLINDER 4

INJECTOR COMMON CYL 3 —
INJECTOR CYLINDER 3

INJECTOR COMMON CYL 2 —¢—
INJECTOR CYLINDER 2

INJECTOR COMMON CYL 1 ——
INJECTOR CYLINDER 1

BAT+ (FOR COMMS ADAPTER)
BAT - (FOR COMMS ADAPTER)
J1939 DATA LINK SHIELD
DATA LINK POSITIVE

DATA LINK NEGATIVE

J1939 DATA LINK NEGATIVE
J1939 DATA LINK POSITIVE
IMAP POWER (+5V)

IMAP RETURN

IMAP SIGNAL

OIL PRESS SENSOR POWER (+5V)
OIL PRESS SENSOR RETURN
OIL PRESS SENSOR SIGNAL

FRP SENSOR GROUND
FRP SENSOR SIGNAL
FRP SENSOR POWER (+5V)

COOLANT TEMP SIGNAL

IMAT SIGNAL
TEMP SENSOR COMMON

SPEED SENS POWER (+8V)
CRANK SPEED/TIME SENS SIG
PUMP/CAM SPEED/TIME SENS SIG

HP FUEL PUMP SOLENOID PWM SIG
HP FUEL PUMP SOLENOID RETURN

WASTEGATE PWM SIGNAL
WASTEGATE RETURN

LEGEND

(+) BATTERY SWITCH
(-) BATTERY

SENSOR/ ACTUATOR SUPPLY

SIGNAL PLUS TO ECM

SIGNAL MINUS TO ECM

CAT DATA LINK

CONTROL PLUS FROM ECM

CONTROL MINUS FROM ECM

J1939 DATA LINK

lllustration 11

Schematic diagram for the engine harness

903393057
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lllustration 12

Schematic Diagram for a Typical Application

Note: The functionality of most of the connections to
the J1 connector depend on the engine application.

903393110
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03434106

ECM Harness Connector
Terminals

The Electronic Control Module (ECM) uses
connectors that have 64 terminals to interface to the
wiring harness.

IN]

Qe Q0

5 26 27 28 29 30 31 32 57 58 59 60 61 62 63
0000000 0/0/0,0,0/0]0)
0/0/0.0/0)0)] Q000000
19 20 21 22 49 50 51 52 53 54 55
11213 14 41 42 43 44 45 46 47
OO
0@

s008& 800%

lllustration 13 901784773
Layout of the Connector Pins (view from the rear)

Removal and Installation of the
Harness Connector Terminals

Terminal Removal

Table 6
Required Tools
Part Number Part Description Qty
27610285 Removal Tool 1

lllustration 14 901784793

Removal of Terminal Position Assurance
Components

1. Remove the connector from the ECM. Refer to
Disassembly and Assembly, “Electronic Control
Module - Remove and Install”.

2. Use a screwdriver that has a flat blade (1) to
remove the two terminal position assurance
components (2) from the connector (3).

Note: Do not use the removal tool to remove the
terminal position assurance components.

lllustration 15 901784822
Removal Tool

3. Insert the removal tool into the hole that is adjacent
to the terminal in order to release the locking
device.

Note: Make sure that the tool stays perpendicular to
the face of the connector.
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4. Hold the tool in position and gently pull the wire in
order to remove the terminal from the rear of the
connector (3).

5. Remove the removal tool from the face of the
connector (3).

Note: If a terminal must be replaced, part number
28170085 must be used.

Terminal Insertion

1. Push the terminal into the rear of the connector (3)
until the terminal engages with the locking device.

2. Gently pull on the wire in order to make sure that
the terminal is retained by the locking device.

3. Install the two terminal position assurance

components (2) into the sides of the connector (3).

4. Connect the connector to the ECM. Refer to
Disassembly and Assembly, “Electronic Control
Module - Remove and Install”.
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103478860

Programming Parameters

The electronic service tool can be used to view
certain parameters that can affect the operation of the
engine. The electronic service tool can also be used
to change certain parameters. The parameters are
stored in the Electronic Control Module (ECM). Some
of the parameters are protected from unauthorized
changes by passwords. Parameters that can be
changed have a tattletale number. The tattletale
number shows if a parameter has been changed.

03478863

Test ECM Mode

“Test ECM Mode” is a feature in the software that
can be used to help troubleshoot an engine that may
have a fault in the Electronic Control Module (ECM).
This feature allows a standard ECM to be used as a
'{es} ESM This feature eliminates the need to stock a
es .

1. Search for the latest flash file for the engine.

Note: If a newer software version is available for the
engine, install the newest software on the suspect
ECM. If the new software does not eliminate the fault,
continue with this procedure.

2. Use the “Copy Configuration” feature on the
electronic service tool to copy the parameters from
the suspect ECM.

Note: If the “ECM Replacement” feature cannot be
used, record the programmed values into the
“Customer Specified Parameters Worksheet” . Also
record the system configuration parameters.

3. Disconnect the suspect ECM. Temporarily connect
the test ECM to the engine. Do not mount the test
ECM on the engine.

4. Flash program the test ECM with the newest
software that is available.

5. Start the “Test ECM Mode” on the electronic
service tool. Access the feature through the
“Service” menu. The electronic service tool will
display the status of the test ECM and the hours
that are remaining for the “Test ECM Mode” .

Note: “Test ECM Mode” can only be activated if the
engine serial number has not already been
programmed during normal operation of the ECM. If
the engine serial number is programmed and the
ECMis notin “Test ECM Mode” , the ECM can never
be used as a test ECM.

6. Use the “Copy Configuration” feature on the
electronic service tool to program the test ECM.

Note: If the “ECM Replacement” feature can not be
used, program the test ECM with the values from the
“Customer Specified Parameters Worksheet” and the
values from the System Configuration Parameters.

7. Program the engine serial number into the test
ECM.

Note: The “Test ECM Mode” must be activated
before the engine serial number is programmed into
the ECM.

8. Verify that the test ECM eliminates the fault.

When the “Test ECM Mode” is activated, an internal
timer sets a 24 hour clock. This clock will count down
only while the ECM is powered and the keyswitch is
in the ON position. After the ECM has counted down
the 24 hour period, the ECM will exit the “Test ECM
Mode” . The parameters and the engine serial
number will be set.

If the test ECM eliminates the fault, the engine can be
released while the “Test ECM Mode” is still active.

Once an ECM has been activated in the “Test ECM
Mode”, the ECM will stay in the “Test ECM Mode”
until the timer times out. If the ECM is used as a test
ECM for more than one engine, the “Test ECM
Mode” must be reactivated. Anytime prior to the
“Test ECM Mode” timing out, the ECM can be reset
to 24 hours.

03434261

Factory Passwords

NOTICE
Operating the engine with a flash file not designed for
that engine will damage the engine. Be sure the flash
file is correct for your engine.

Note: Factory passwords are provided only to
Perkins dealers.

Factory passwords are required to perform each of
the following functions:
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* Program a new Electronic Control Module (ECM).

When an ECM is replaced, the system
configuration parameters must be programmed
into the new ECM. A new ECM will allow these
parameters to be programmed once without
factory passwords. After the initial programming,
some parameters are protected by factory
passwords.

* Rerate the engine.

This may require changing the interlock code,
which is protected by factory passwords.

+ Clear engine events and certain diagnostic codes.

Most engine events require factory passwords in
order to clear the code from ECM memory. Clear
these codes only when you are certain that a fault
has been rectified. For example, the E362-
1Engine Overspeed requires the use of factory
passwords in order to clear the code from ECM
memory.

Since factory passwords contain alphabetic

characters, the electronic service tool must be used
to perform these functions. In order to obtain factory

passwords, proceed as if you already have the
password. If factory passwords are needed, the
electronic service tool will request the factory
passwords and the electronic service tool will display
the information that is required to obtain the
passwords.

03807230

Flash Programming

Flash Programming — A method of loading a flash
file into the Electronic Control Module (ECM)

The electronic service tool can be utilized to program
a flash file into the ECM. The programming transfers
the flash file from the PC to the ECM.

Flash Programming a Flash File

1. Obtain the part number for the new flash file.

Note: If you do not have the part number for the flash
file, use “PTMI” on the Perkins Intranet.

Note: You must have the engine serial number in
order to search for the part number for the flash file.

2. Connect the electronic service tool to the service
tool connector.

3. Turn the keyswitch to the ON position. Do not start
the engine.

4. Select “WinFlash” from the “Utilities” menu on
the electronic service tool.

Note: If “WinFlash” will not communicate with the
ECM, refer to Troubleshooting, “Electronic Service
Tool Will Not Communicate with ECM”.

5. Program the flash file into the ECM.

a. Selectthe engine ECM under the “Detected
ECMs”.

b. Pressthe “Browse” button in order to select
the part number of the flash file that will be
programmed into the ECM.

c. When the correct flash file is selected, press
the “Open” button.

d. Verify thatthe “File Values” match the
application. If the “File Values” do not match
the application, search for the correct flash file.

e. When the correct flash file is selected, press
the “Begin Flash” button.

f. The electronic service tool will indicate when
programming has been successfully
completed.

6. Start the engine and check for proper operation.

7. Access the “Configuration” screen under the
“Service” menu in order to determine the
parameters that require programming. Look under
the “Tattletale” column. All of the parameters
should have a tattletale of 1 or more. If a parameter
has a tattletale of 0, program that parameter.

“WinFlash” Error Messages

If you receive any error messages during
programming, click on the “Cancel” button in order to
stop the process. Access the information about the
“ECM Summary” under the “Information” menu.
Ensure that you are programming the correct flash file
for your engine.

105353503

Mode Switch Setup

The Mode Switches can be used to change the
performance characteristics of the engine. The
electronic service tool is used to program the
characteristics. Select the “Service” drop-down
menu and then select “Engine Operating Mode
Configuration” . A maximum of two switches can be
used. “Switch 1” is connected to J1:39 Mode Switch
1. “Switch 2” is connected to J1:46 Mode Switch 2.
The other contact on both switches is connected to
J1:35 Switch Return.
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Number of Switch Inputs

This number is the total number of switches that will
be used. The switches can be individual switches or a
multiple rotary switch.

Table 7

Range Default

Table 10
Range Default Factory
Password
“Programmed Low 5.0% No
Idle” to “Pro-
grammed High Idle”

Oto2 0

Mode Selection Number

This parameter is a non-programmable parameter
that represents the number of possible combinations
of switch positions. This parameter is based on the
value that is programmed into the “Number of Switch
Inputs” parameter.

Mode Selection Switch Input 2 and
Mode Selection Switch Input 1

The number of these non-programmable parameters
that are visible depends on the value that is
programmed into the “Number of Switch Inputs”
parameter. “Open” signifies that the switch is in the
OFF position. “Ground” signifies that the switch is in
the ON position.

Enabled

If “Yes” is selected, the ECM is programmed to use
the values in “Rating Number”, “Throttle 1 Droop
Percentage”, “Throttle 2 Droop Percentage” and
“TSC1 Droop Percentage” for the given combination
of switch positions.

Throttle 1 Droop Percentage

This parameter represents the amount of droop that
is applied to the “Throttle 1” input.

Table 11
Range Default Factory
Password
0 to 10 percent 5.0% No

Throttle 2 Droop Percentage

This parameter represents the amount of droop that
is applied to the “Throttle 2” input.

Table 12
Range Default Factory
Password
0 to 10 percent 5.0% No

TSC1 Droop Percentage

This parameter represents the amount of droop that
is applied to the “Torque Speed Control 1(TSC1)”
input.

Table 8
Values Default Factory Password
Yes No Yes
No
Rating Number

This parameter is the engine rating that is used by the
Electronic Control Module (ECM) for a given
combination of switch positions. There is a maximum
of four ratings in a flash file.

Table 9
Range Default Factory
Password
1 to the maximum 1 No

number of ratings in
the currently installed
Flash File

Table 13
Range Default Factory
Password
0 to 10 percent 5.0% No
105228752
Throttle Setup

The engine can have a digital throttle that uses a
Pulse Width Modulated (PWM) signal, an analog
throttle, or a multi-position switched throttle. The
Electronic Control Module (ECM) must be
programmed for the type of throttle input that is being
used.

Table 14

Rated Speed (RPM)

This parameter represents the engine speed that is
selected when the mode switch or the mode switches
are in a particular position.

Throttle 1

Throttle 2

PWM (Digital Throttle)

Analog Throttle

PWM (Digital Throttle)

None

PWM (Digital Throttle)

Multi-position Throttle Switch

(continued)
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