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Please Note:

e The Product Training information is distributed for
Informational purposes only. It is not to be construed as
creating or becoming part of Perkins Engines contractual or
warranty obligations.

e The appropriate service literature and ‘Service Bulletins’
available on www.perkins.com should always be the final
authority and source of information.

e Electrical Circuits, connections and termination points may
change, make sure you have the correct drawings.
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‘Off Road’ Emissions Legislation

Tier O
"A" rated engines can be used in regions
without Emissions Leqislation.

Tier 1
"B" rated enqgines are suitable for regions
with Tier 1/Stage | Emissions Legislation

Tier 2
"C" rated enqgines are suitable for regions
with Tier 2/Stage Il Emissions Leqislation.

Tier 3
"D" rated enqgines are suitable for regions
with Tier 3/Stage Ill Emissions Legislation.
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‘Off Road’ Industrial - Ever Cleaner Engines

0.50
0.45 —
0.40 —
0.35 —
PM 0.30 —

(g/kWh)
0.25 —

0.15 — Tier 4B: 56<kW<560

Tier 4A: 130<kW<560

Tier 3: 56<kW<75

Tier 3: 75<kW<130

Tier 3: 130<kW<560

Tier 4A: 56<kW<130

| |
2 3

P

NO,; NO, + HC (g/kwh)

1980’'s

Particulate Matter
(PM) 0.69/kWh

Nitrous Oxide
(NOx) 10.00g/kWh
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Electronic Engine Benefits

Electronic Engine Management system gives:

e Improved Specific Fuel Consumption (SFC) through precise control of Injection
Timing and Duration.

Machine protection under extreme operating conditions.

Easy servicing and fault diagnostics, Electronic Service Tool, (EST)
Exceeds emissions legislation and has a lower noise level.

Better engine ‘responsiveness’.

Improved reliability,engine monitoring and protection.

Further cost savings through integration into ‘Genset' design (CAN)
Improved torque, different torque curves available, torque ‘shaping’
Rating changes available, Base Load, Prime, Standby, 1500/1800
Configuration files, gives the customer flexibility, droop, etc
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& Perkins’

Gen Set Power Selector Chart

Model offering for Unregulated Territories

ical
Net Engine Output G?ﬂpﬂf ator | ynical T'grpi;:lt %mﬁﬁt o 1500/1800
Efficiency | power rev/min
Model Baseload| Prime |Standby| Factor Baseload Prime Standby switchable
kWm | kWm | kWm kWe KVA kWe KVA | KkWe kVA

1306C-E&TTAG3 164 180 199 g2 0.2 151 189 166 208 183 2209 "
1306C-EATTAGA 179 198 217 a2 0.8 165 205 182 228 200 250 "
1306C-EATTAGS 185 204 224 g2 0.8 170 213 188 235 206 258
1306C-EATTAGE 198 218 239 92 0.8 182 228 200 250 220 275
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Electronics gives control!
It needs a good flow of ;
Clean Air and Fuel.

Also needs Compression!
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1300 Edi Series-Industrial Open Power Unit
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1300 Edi Series-Industrial Open Power Unit

® |IOPU 1 -Variable Speed Droop, with analogue throttle and Idle
validation switch. (mobile applications)

e |IOPU 2 - Variable Speed Isochronous with analogue hand throttle,
(no IVS - non Mobile Applications)

e |IOPU 3 - Variable Set Speed Isochronous Control.

e |IOPU 4 - With Pre-Set Speed Isochronous Control.

e 12 Volt and 24 Volt ECM’s available.

If you are not sure of the voltage and markings have been removed ;|
check PIN 35 to ground 1.4K Ohms — 12 volts / 2.8K Ohms — 24 volts. -
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1300 Edi Series-Electropack

- ¥
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1300 Edi Series-Electropack

e 1500/50 Hertz, can be wired 3 ways,

(auto or manual, (load share) or stand alone, (isochronous)
e 1800/60Hertz, can be wired 3 ways

(auto or manual, (load share) or stand alone, (isochronous)
e 1500/1800 Switchable, can be wired 2 ways

1500 or 1800, Isochronous Only

e 12 Volt and 24 Volt ECM’s available. ! .

If you are not sure of the voltage and the markings have been removed
check PIN 35 to ground 1.4K Ohms — 12 volts / 2.8K Ohms — 24 volts.
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Gen Set Power Range

149.0 - 160.5 kW

2 Ratings @ 1500 rev/min WR4410/WR4411
1306-E87T
_ 171.5 kW
1 Rating @ 1800 rev/min WR4412
_ 172.0 - 246 kW
6 Ratings @ 1500 rev/min WS4413/WS4418
1306-E87TA
_ 186.0 - 242.5 kKW
4 Ratings @ 1800 rev/min WS4419/WS4422

0 50 100 150 200 250 300
Max Gross Standby Ratings
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Engine Identification
o Engine Type

Engine Family

Build List Number
l Country of Origin

W P 12345N 654321G

Serial Number I

Year of Manufacture

-
Proprietary Information of Perkins Engines Company Limited 2004 - All Rights Reserved P e r k I I I S
Product Training Sept 2004



Engine Identification

THE CONMECTORS In THIE BODHLE
AMIT OECU DEOTERTRD Wit &
BIFLFETRE SREARE RIN EEIBAEL
40 BOT SUDETITUTE Wit dny

G THAF GREASE. THE

TORGUE IN SEAVICEIS: 40 LI

Engine Serial Number

i g 5
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Engine Identification

1306.E87TA

' I After cooled
Turbo charged
8.7 Litre

Electronic

6 Cylinder
1300 Series
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1300 Edi Engine Sensors

On Engine
e Engine Coolant Temperature. (ECT)
Engine Oil Temperature. (EOT)

Manifold Absolute Pressure. (MAP)
Engine OIl Pressure. (EOP)
Camshatft Motion Pickup. (CMP)
Injection Control Pressure (ICP)

Off Engine (Black Connector)
e Inlet Air Temperature. (IAT)
e Barometric Pressure. (Baro)
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1300 Edi Series Sensor Layout

Manifold Absolute Pressure (MAP)

Engine Coolant
Temperature (ECT)

Camshaft Motion
Pickup (CMP)
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1300 Edi Series Sensor Layout

Injection Control Pressure

OEM/Customer
Connection

All On-Engine
Connections

Engine Oil Temperature (" . Engine Oil
-, T | Pressure
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Typical 1300 Edi ‘On Engine’ Wiring Harness

Gray ECM Connector

‘Packard’ 20 pin Inje—;tor Plug

Camshaft Motion Pickup Plug
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E&]:m BLACK = GROUND CIRCUIT

GREEN = SIGNAL CIRCUITS
PURPLE = 115 VOLTS
BLUE = VREF CIRCUITS (5V)
{Dotted lines = Frequency o switch functicn)

‘On Engine’ Connections

(Gray Connector)

o The injector solenoids are controlled
by a 110v DC.pulse.

(110 Volt DC is a dangerous voltage)

° Pressure Sensors and Cam Motion
Pickup require 5 volt dc.

o The Injection Pressure Regulator
Valve requires a Pulse Width
Modulated (PWM) signal.

All ‘On Engine’ @<
Connections
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1300 Edi Series ‘On Engine’ Wiring Harness

e The Harness is protected by a plastic tubing.

e Itis mechanically fixed to the engine via clips, to keep the
harness secure and away from potential damage.

e All connectors are ‘keyed’ to ensure correct orientation.

e Make sure all seals are correctly positioned. Blanking plugs must
be fitted on any unused pins, to prevent any liquid ingress.
(SPECIAL PowerPart grease is recommended for ECM Plug)
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1300 Edi Series ‘On Engine’ Wiring Harness

e We have a very ‘Fault Tolerant’ extremely reliable system.
Inevitably after many years service, faults may occur.

e Traditionally, if the problem is ‘Electrical’, wiring / connectors are
most likely to be the cause.

e Shorts / open circuits / high resistance connections, can be
caused by any combination of corrosion / abrasion / burning /
vibration / fatigue and ‘liquid ingress’.
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OEM/Customer Typical Connections
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OEM/Customer side, Connections

e All Battery Positive and Negative connections to the ECM,
should be connected to prevent Voltage drop.

e Itis important that ECM power cables be connected directly to
battery Positive and Negative —

Correct cable sizes and fuses, should be always be used.
Make sure of the current rating of the power relay contacts.
Protect against ‘back EMF’ by installing a diode across relay
Install 6 pin Deutsch Diagnhostic Connector, for Communications.
Install warning lamps, /Red and Diagnostics push button
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Minimum Connections, to run a 1300 Series

Customer Connections

Note.

We do suggest that a
connection is made to
Service Tool to allow
Communication with
The ECM via the ATA

For Example 16 ATA +
17 ATA -
+on pin C
- on pin E

I
e
e

Alternative:

of:

1

ECM Power Supply,
12/24 v

SAE J1939. 18 CAN Screen
19 CAN High +
20 CAN Low —

(minimal information)
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Some Typical Connections - 1300 Series ECM

INPUTS OUTPUTS
i ] CONTROL
Analogue ' ECM Red Lamp
Speed Adjust |k S —
-
:I .......................... IPR Valve
_1__ Diagnostics |
- — Amber Lamp
@
— - 5 volt Pressure E
[ | » Sensors
] B
] % E— — 110 volt
] [ ] » Injectors 3
ECM Power Supply, = "

12/24 v

[ + Communications Adapter
[ = - 12/24 v

ATA J1939-CAN
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Connectors
e Always use high quality connectors. ( / )
e Keep connections to a minimum.
e Make sure all rubber seals are correctly fitted.

e Remember...

‘BAD’ CONNECTIONS CAUSE RESISTANCE!

RESISTANCE CAUSES VOLTAGE DROP!
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Effects of ‘Bad’ (Resistance) Connections

‘P’ Plug ‘J’ Jack
I —— ——
N - N
24v dc Possible ‘Bad’ Connections Lanjp 24v dc
-~ ~
| — —

Has the same effect as....Resistances in circuit

Don’t forget all connections!

- 1 volt 2 volt ’

’\.A R

24v dc Resistors Lamp] 19.9vdc

v / \
. =

‘/ .\

e
Don’t forget all connections! 0.1 volt 1 volt
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HYDRAULICALLY ACTUATED
ELECTRONICALLY CONTROLLED
UNIT

INJECTION

e HEUI is the fuel system used in place of the mechanical
high pressure fuel injection pump and nozzles

e Hydraulically actuated using High Pressure Engine
lubrication oil as power medium

e Injection controlled by an 110 volt electrical solenoid
e Solenoid controlled by Electronic Control Module (ECM)
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Enables control of:

e Injection Pressure

e Injection Rate

e Injection Timing

H.E.U.l. Injector

0L 1 10 LI

/

110 volt Solenoid

|

Poppet Valve %

\

| =

-

—

Intensifier Piston

Injection Nozzle

\ _

Fa
l N

High Pressure
Engine Oil

Fuel

Coolant
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H.E.U.l. OIl System

Filter

Oil Cooler
High Pressure Oil Supply Pump

Injection Pressure Regulator (IPR) valve

High Pressure Oil Rail (Manifold)

To Engine Lubrication
System

HEUI Injectors

— — — —
Oil Sump Engine Oil % % % % % %
Pump 4 v 14 v v v

@Perkins
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1300 Edi Olil Lubrication System

ASSEMBLY

AIR

l CAM BUSHING COMPRESSOR

MAIN OIL

7
GALLERY ™~
=

OIL TEMPERATURE
CONTROL VALVE

e AN [ 4 e nive
.‘(('&‘q: |/ \ 7 BY-PASS GALLERY
r-

(& (( I

AN

ﬁ@ JETS
R 2 \
) " MAIN BEARING

A OIL PUMP
! FILTER PICK-UP TUBE
EEEEEEEN UNFILTERED OIL
PRESSURE ssmm  FILTERED OIL
REGULATOR
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1300 Edi Front View Engine Oil

Reservoir

Camshaft Speed/Position (CMP)Plate

Engine Ol
Temperature
Sensor

Feed to High
Pressure Pump

@Perkins
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H.E.U.I. Oil Supply and Pressure System

= DRILLED

[T 1] SUPPLY
INJECTORS —p g LY
L = N —
D L = =
——— — — i)
g BT
9 = ﬁ\ s
.= = - OIL MANIFOLD
— —] T
= - (7
E T\ - 7 ft?
\ Vs ) Q‘\ INJECTION
CONTROL
- PRESSURE
=_ SENSOR
FROM MAIN
GALLERY

OIL LINE

INJECTION PRESSURE
REGULATOR

HIGH-PRESSURE
OlIL PUMP

RESERVOIR
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Fuel System

Pressure
Relief Valve
Max 65 PSI
Min 20 PSI

/

[ | ;
<[ | m||| i
. ‘
[ ] ;
| \|\||| i
. ‘
[ | ;
<[ | \I\IH i
. ‘
[ 1 9
[ \|\||| |
. J

HEUI Injectors

6,u Fuel Filter

l Fuel Tank

250}1 Fuel Strainer  Lijft Pump
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Oil Reservoir =
High Pressure Oil Chamber

\

Oil/Fuel Manifold

Pressure Pump Safety Valve

’ ﬂi

Pressure m !

"F-E

_—

h '? ;r[”/ "\ Fuel Feed J
— ;;) 1.

|'

/ "“!Iz; “Pressure OULIE :
; w -
vy T -

- $
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1300 Edi High Pressure Oll / Fuel Manifold

Fuel Suppl
High Pressure Oil Supply PPY

110 volt Injector Solenoid Supply
Fuel Pressure Relief Valve, 60/65 PSI

-
Proprietary Information of Perkins Engines Company Limited 2004 - All Rights Reserved P e r kl n S
Product Training Sept 2004



FUEL FLOW

INJECTOR
FUEL REGULATOR

MANIFOLD %D %@ %D %D Egp
Y

w xlcm»

kllj RETURN

BLEEDER VALVE/TEST POINT

<— PRIMER PUMP

FUEL INLET

<— STRAINER

FILTER

A

Il NEGATIVE PRESSURE T ?
I PRIMARY TRANSFER PRESSURE (UNFILTERED)
PRIMARY TRANSFER PRESSURE (FILTERED)

B RETURN PRESSURE ~_
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HEUI TWO STAGE INJECTORS

e Higher Injection Pressures Give: _ L e
e Lower Particulate Emissions. \
e Improved Consumption.

e Improved Performance. —

High Pressure QOil

e Injection Rate shaping.

e Lower NOx Emissions. . Fuel
e Reduced Combustion Noise. : e
=1 Coolant
e Sharper End of Injection gives: J_I:J«/f/
e Reduced Particulate emissions. 2 N
START OF INJECTION PILOTNJETION
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HEUI TWO STAGE INJECTORS

END OF INJECTION
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_ HEUI TWO STAGE INJECTORS
B

INTENSIFIER

PISTON
PLUNGER
END
FILL STAGE FIRST INJECTION FIRST INJECTION SECOND INJECTION
STEP #1 STEP #2 STEP #3 STEP #4
PLUNGER PLUhiGER PLU?{GER
/ _
T
Main
OPEN CLOSED CLOSED CLOSED
\ CLOSED OPEN t CLOSED OPEN

INJECTION PRESSURE
PRESSURE
NS RELIEVED

— — Without Two Stage Injection

—— With Two Stage Injection

1 TRANSFER PUMP PRESSURE
Bl INJECTION PRESSURE
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HEUI Injectors : Essential Messages

e Service life > 10,000 hours (If:you look after your Fuel System)

e Fault diagnostics by Diagnostic Tool/Service Tool

(combined with other tests)

e All seals must be replaced if injector is removed and refitted

e Not field serviceable
e NoO nozzle replacement
e Tamper evident

-
Proprietary Information of Perkins Engines Company Limited 2004 - All Rights Reserved P e r k I n
Product Training Sept 2004 S



Injection Pressure Regulator Solenoid

ECM ‘On Engine’ Connector

IPR Solenoid
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INJECTION PRESSURE REGULATOR (IPR) VALVE

Pulse Width Modulated Solenoid Valve

IP R
INJECTION PRESSURE
REGULATOR
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Injection Pressure Regulator Valve (IPR)

Oil Temperature Sensor

IPR valve Solenoid

._-;._‘.-Hl‘l|yl"l‘.

et e

Y | -
g =]
| 2Pt
v i N
ﬁ 4 :
s s N 4

Remember; The Higher the Solenoid voltage
The Higher the Injection Pressure Fuel Pressure Pump

High Pressure Lube Oil Pump Injection Pressure Regulator valve

-
Proprietary Information of Perkins Engines Company Limited 2004 - All Rights Reserved P e r k I n S
Product Training Sept 2004



Controlling A DC voltage-For High Power circuits
e Potentiometers/Variable Resistances

Solenoid

/
/
& é ) v
e The ‘Old’ Way. 12,,::)?_::5 11 Volts i
e [nefficient. e
e \Wasteful. |
e Large Power 12Vr|i|— @ @ .
Supply needed. Input 6 Volts _ £
pm—_l .
12 Volts 1 Volt " 1 vor
Input

n
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Controlling A DC voltage - For any circults

e Why we use PWM. Solem}
/.

The ‘New’ Way. j ﬂ ﬂ @ % @1%“

More efficient.

Less Wasteful. 1 .
Small Power J B @ Lamp) 6 Volts
supply needed. =

rrri «@ B o
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Pulse Width Modulation (PWM)

12v OFF ! OFF OFF
Average
—1 |— 10 % Pulse voltage is
Width 1.2 volts dc
VT TTTTTITTITT] HEREREERE HEREEEERERE
Time

e Average time on (Pulse Width) = average voltage.
e Pulse runs at 500Hz.
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Pulse Width Modulation (PWM)

ON OFF ON OFF ON OFF

12v_

| Pulse Width \

. Increasing

4 1 b ___d_______ Average

. voltage

| I increasing
VT BEER BEREERE

Time

e As demand increases so does pulse width
e Average time on (Pulse Width) = average voltage.
e Pulse runs at 500Hz.
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Pulse Width Modulation

ON OFF ON OFF ON
12v
0 \
90 Vei;ﬂbe — Average Voltage
IS 10.8 volts dc
Ov

ERERRERREE

crrrrrrrrrrrrrrrrrr e

Time

e Average time on (Pulse Width) = average voltage.
e Pulse runs at 500Hz.
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=

v e e

7

Pressure Regulator

Tolg

t

, Injec

PWM Operated

-; .'.-i é..-él"'."""'"'"-"" e

@Perkins
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Injection Pressure Control System

CLOSED LOOP
CONTROL

INJECTION CONTROL
PRESSURE SENSOR

INJECTORS
REXROTH

HIGH
PRESSURE
PUMP

0

HIGH PRESSURE MANIFOLD

/S T
RESERVOIR

INJECTION PRESSURE REGULATOR VALVE
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Electronic Control Module (ECM)

Inside the ECM is the Management System that Controls and Provides:

» Speed Governing.

* Air/Fuel Ratio.

 Start/Stop Sequence.

» Engine Protection Devices and Diagnostics.
« 110 volt Injection Solenoid voltage.
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Electronic Control Module (ECM)

All ‘On Engine’
All OEM/Customer Connections
Connections

* Do not Paint ECM
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ECM Grounding

e Grounding

e The 1300 Series ECM does not need a ground strap,
it is connected to the aluminum ECM body internally.

e This connection prevents EMI, Electro Magnetic
Interference, affecting the interior electronic circuits of
the ECM.

WARNING!

When carrying out welding or
electrostatic paint spraying, special
precautions should always be followed.

@Perkins
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1300 Series Basic System - Interactions

INPUTS CONTROL OUTPUTS
Sensors: ECM > er/Red
Pressure,Temp, ' o gm er Fﬁeh
Speed/Position Cables/ Computer Cables/ Indicator lights
Connectors Hardware Connectors
. + 110 Volt H.E.U.I.
Switches & > Software > Solenoids
Pushbuttons > g
Cables/ Cables/
Connectors Sen;or Plower Connectors Power Relay.
u _
Power Supply, : PR > IPR Solenoid.
12 vor24 v > >
American
Truck J 1939
Association CAN

~
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1300 Series - ECM System Inputs

e Convert physical action into electrical signals.

e Typically on a 1300 Series engine they include:

e Temperature, Pressure and Speed/Position Sensor.
e Pushbuttons and Switches.
e 12/24 Volt Battery Supply

e Analogue Potentiometer speed control signals
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1300 Series - ECM System Outputs

Convert electrical signal into physical action, or readable
data/information in J1939 for the Electronic Service Tool, (EST)
and ATA J1708 information that the Service Tool understands.

Typically include:

e Injector solenoids pulses (110 volts)

e Relay, correct current rating, 40 A. (don’t forget diode protection)

e Lamps, Red, Diagnostics/Coolant/Oil,etc
e Service Tool, (ATA) SAE J1708
e Controller Area Network, (CAN) SAE J1939 (minimal information)
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1300 Series ECM: Essential Messages

e High Reliability.

e External connectors most vulnerable: bent pins,
over tightened ECM plugs etc.

e No internal fuses or serviceable parts.

e Never replace an ECM without first connecting the Service
Tool (ST) or (EST) and carrying out basic diagnostic checks.

e The ECM isthe LAST component you should suspect.
e Before an ECM is returned:- Please contact the
‘Technical Support Centre’
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Technical Support Centre

If you need Technical advice
contact our dedicated Engineers

Use the Request Form
on the Perkins Secured Internet @
http://www.perkins.com/perkins/cda/technicalSupportRequest/1,4077,,00.html
Or

Send an e-mail to:
technical _help@perkins.com

For URGENT queries only, telephone +44 (0) 1733 58 2858
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1300 Edi Engine Sensors

On Engine
Engine Coolant Temperature. (ECT)
Engine Oil Temperature. (EOT)
Manifold Absolute Pressure. (MAP)
Engine Oil Pressure. (EOP)
Injection Control Pressure (ICP)
Camshatft Motion Pickup. (CMP)

Off Engine (Black Connector, only IOPU)
e Inlet Air Temperature. (I1AT)
e Barometric Pressure. (Baro)

-
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Coolant Level SENSO RS

Injection Control Pressure

Camshaft Motion Pickup

Barometric Pressure
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System Components - Temperature
Sensors

Thermistors:

e Semiconductor sensing devices

e Resistance varies with temperature

e Negative Temperature Coefficient (NTC) i.e. As
temperature increases Its resistance decreases
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System Components - Temperature Sensors

e Engine Oil Temperature (EOT) Sensor

e Used to determine the timing and quantity of fuel required to
optimize starting over all temperature conditions.
e Provides a Temperature reading for the Service Tool.

e Fuel Quantity and Timing is Controlled to Compensate for oil Viscosity
Changes.

e If Fault Code is 311 or 312, the ECM default to ECT Value and the
Warning Lamp will illuminate. If both ECT & EOT are not working the
ECM will assume —-1.7 Degree C for Starting and

100 Degrees C for Engine Running.
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System Components - Temperature Sensors

Ohms
(Resistance)
250,000
Ohms
30,000 T~
>
20 Deg C Increasing Temperature
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Temperature Sensor Operation

ECM ‘On Engine’ Connector

Temperature Sensor

Signal

Ground

-
Proprietary Information of Perkins Engines Company Limited 2004 - All Rights Reserved P e r kl n S
Product Training Sept 2004



Temperature Sensor Operation

Change of Signal Voltage with Temperature

Fault Region — Signal shorted to a higher voltage or open circuit (voltage over Approx 4.6)

4.6

Working Region of Temperature Sensor

VOLTS

0.2
Fault Region — Signal shorted to a lower voltage (voltage under Approx 0.2)

Temperature —

@Perkins
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Engine Coolant Temperature Sensor (ECT)
(ATA Codes - 114, 115,)

A EOE ATA 115 - Signal shorted to a higher voltage or open circuit (voltage over 4.595)
Very cold Te
n
—
—
@) :
> Warning Temp 224.6 F
Default Temp 180 F
Start Derate Temp
P
/Shutdown Temp
| 233.6 F
0.127 ) ;
ATA 114 - Signal shorted to a lower voltage (voltage under 0.127)

Temperature —

@Perkins
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Intake Air Temperature Sensor (I1AT)
(ATA Codes - 154,155)

16 ATA 155 - Signal shorted to a higher voltage or open circuit (voltage over 4.6)
3.7 [ N .
3.0 | . .
%) .
—
—
@)
>
Default Temp 170.6 F
0.127 — ’ ’
ATA 154 - Signal shorted to a lower voltage (voltage under 0.127)

32 68 Temperature °F ——>

@Perkins
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Engine Oil Temperature Sensor (EOT)

(ATA Codes - 311, 312)

478 ATA 312 - Signal shorted to a higher voltage or open circuit (voltage over 4.8)
n
—
—
@)
>
Default Temp 212 F
0.2 : |
ATA 311 - Signal shorted to a lower voltage (voltage under 0.2)

Temperature —

@Perkins
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Temperature Sensors
Different Fault codes and how they could be created?

ECM ‘On Engine’ Connector
Engine Coolant Temperature Sensor

ay

Engine Oil Temperature Sensor

™ Break
w

Fault 1.......cooveeiiiii. ..
Fault 2......ccooveiii .

19
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1300 Series Pressure Sensors

e Manifold Absolute Pressure Sensor. (MAP)
e Injection Control Pressure Sensor.(ICP)
e Engine QOil Pressure Sensor. (EOP)

e Barometric Pressure Sensor.(Baro)
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1300 Edi Pressure Sensor Operation

No ‘Pull Up’ Voltage ECM

Pressure Sensor

Note: change in location of the 5 volt supply
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Engine Mounted Pressure Sensors

7 Change of Signal Voltage with Pressure.
Fault Region — Signal shorted to a higher voltage (voltage over approx 4.8)

4.8
(90)]
=
@)
>

Working Region of Pressure Sensor
0.2
Fault Region — Signal voltage shorted to a lower voltage (voltage under approx 0.2)
>

Pressure

-
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Engine Oil Pressure Sensor (EOP)

(ATA Codes -211, 212 )

ATA 212 - Shorted to a higher voltage (over 4.9 volts)

VOLTS

0.039
ATA 211- Signal shorted to a lower voltage (less than 0.039 volts)

Pressure —_—

@Perkins
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Manifold Absolute Pressure Sensor (MAP)

(ATA Codes -121,122 )

ATA 121- Signal shorted to a higher voltage (over 4.9 volts)

4.9

VOLTS

0.039

ATA 122- Signal shorted to a lower voltage (less than 0.039 volts)

«— Low PRESSURE High —
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Injection Control Pressure Sensor (ICP)

(ATA Codes — 124, 125)

ATA 125 - Signal shorted to a higher voltage (over 4.897 volts)

4.897
)
-
=l
@)
>
0.039 :
ATA 124 - Signal shorted to a lower voltage (less than 0.039 volts)
«— Low PRESSURE High —
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Barometric Pressure Sensor
(ATA Codes — 151, 152 )

ATA 151 - Signal shorted to a higher voltage (over 4.9 volts)

4.9

VOLTS

High Pressure
Low Altitude

Defaults to 14.7 psi

Low Pressure
High Altitude

1.00

ATA 152 - Signal shorted to a lower voltage (less than 1.0 volts)

«— Low PRESSURE High —

Proprietary Information of Perkins Engines
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Pressure Sensors
Different Fault codes and how they could be created?

ECM ‘On Engine’ Connector

Manifold Absolute Pressure Sensor

¢

Engine Oil Pressure Sensor

Fault 1......ccooveeiiiiie ..
Fault 2......ccooveiii .
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Pressure Sensor Feeds, Harness Voltages

Engine Oil Pressure Sensor (EOP) Manifold Absolute Pressure Sensor (MAP)
° Voltage between A & B, ° Voltage between A & B,
° Voltage between B & C ° Voltage between B & C
° Voltage between A & C ° Voltage between A & C

e Wiring Harness Plug Connections,
(Checks the harness to ECM, Gray Connector)
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Pressure Sensor Feeds, Harness Voltages

Injection Control Pressure Sensor (ICP) Injection Pressure Regulator Valve Solenoid (IPR)
° Voltage between A & B, ° Voltage between A & B,
° Voltage between B & C ° Voltage between A & B, (OCC Test)

° Voltage between A & C

e Wiring Harness Plug Connections,
(Checks the harness to ECM, Gray Connector)
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Temperature Sensor Feeds, Harness Voltages

e Voltage between A& B.......

Coolant Temperature Sensor.

e Voltage between A& B.......

Engine Oil Temperature Sensor
e Wiring Harness Plug Connections,
(Checks the harness to ECM Gray Connector)
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Temperature Sensor Feeds, Harness Voltages

e Voltage between A& B.......

Inlet Air Temperature Sensor.

e Customer Wiring Harness Plug Connections,
(Checks the harness to ECM Black Connector )
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1300 Edi Series Sensor Summary

9 Thermistor:- Sensor used to determine temperature. A thermistor changes it’s
resistance value in relation to temperature change.The sensors used on most
electronic engines are negative temperature coefficient, on temperature rise the
resistance falls.

9 Pressure sensor:- Variable Capacitance sensors are used to measure pressure.
The pressure which is measured is applied to a ceramic material. This forces the
ceramic to move closer to a thin metal disk, this alters the capacitance value. This
change of capacitance is fed to an integrated circuit, with it's own 5 volt power
supply, inside the sensor body, which in turn sends an appropriate voltage signal,
dependant on pressure, to the ECM.
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Camshaft Motion Pickup (CMP) Operation

ECM ‘On Engine’ Connector

Camshaft Motion Pickup
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Camshaft Motion Pickup (CMP)

Narrow slot 90 Degree before TDC on number 1

Cam Motion Pickup;

3 Wire + 5volts —
Ovolts + Digital Signal
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Camshaft Motion Pickup (CMP) Output Voltages
(ATA Codes 143, 144, 145)

Narrow slot 90 Degree before TDC on number 1
-~

¥ —

5 | J— — — — — — — — — —

0o L | | | | \ | | |
-160 -140 -120 -100 -80 -60 -40 -20 0 20

Degrees
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1300 Edi Series Options
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Warning Options
Engine Coolant Level

Lamp

: E ; @ 12/24 volts

54 —

Coolant level OK - 12/24 volts ?ﬁf
—
|
o J- \/\/\
60 Pi ?
Connec tor
—
Coolant level OK - 0 volts
10 O '. >

\/\/\
\/\/\

l
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Crank Inhibit and CAN Options Circuit Diagram

CHASSIS HARNESS CONNECTOR

ECM
IGNITION
SWITCH
o 10
AMP
BATTERY . o OFF [ 18 AWG Z—] DRIVELINE DISCONNECT]
+ SUPPLY °"RUN < 2 i 26] SWITCH
o— CRANK INHIBIT
CRANK RELAY
s LT s 18 AWG o
T Oié; r &146| ENGINE CRANK INHIBIT
K<|o 377 5
SEE NOTE 2
\ [ AN SHIELD
I 18| CANS
~ - {19 CAN(+)
120 Ohms e & 20| CAN ()
terminating
resistor
CONTROLLER AREA
NETWORK (CAN)
o 120 Ohms
" . : . terminating
e N resistor

CIRCUIT DIAGRAM
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Engine Warning (amps) and Protection (shutdown)

(All Have Options have Overspeed Protection)

e Standard Warning

e The ECM has no warning or protection system
enabled.

e The ECM monitors ‘coolant temp’ and ‘ol
pressure’. If the safe limit is exceeded on either
parameter a warning light is illuminated.

e 2 way protection

e The ECM monitors ‘coolant temp’ & ‘oil pressure’.
If the safe limit is exceeded on either parameter
the engine shuts down.

-
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Engine Warning and Protection

e The ECM monitors ‘coolant temp’, ‘oll pressure’ &
coolant level'. If the safe limit is exceeded on any
parameter a warning light is illuminated.

e 3 way protection

e The ECM monitors ‘coolant temp’, ‘oll pressure’ &
coolant level'. If the safe limit is exceeded on any
parameter the engine shuts down.

NOTE: A COOLANT LEVEL SENSOR MUST BE INSTALLED IF 3 WAY WARNING OR PROTECTION IS REQUIRED
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Engine Warning Modes

EWPS Coolant temp | Oil pressure | Coolant level | Genset speed Engine
Option high low low control fault (1) Overspeed
Standard Lights OWL N/A N/A Lights WARN Lights OWL
warning
2 way Lights OWL Lights OWL N/A Lights WARN Lights OWL
warning
2 way Lights OWL, | Lights OWL, | N/A Lights WARN Lights OWL
protection plus plus
(2) shutdown shutdown
3 way Lights OWL Lights OWL, | Lights OWL Lights WARN Lights OWL
warning
3 way Lights OWL, | Lights OWL, | Lights OWL, | Lights WARN Lights OWL
protection plus plus plus

shutdown shutdown shutdown
4 way Lights OWL Lights OWL Lights OWL Lights WARN & | Lights OWL
warning OWL
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MPSI Diagnostic Tool

6 Pin Diagnostic connector
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1300 Edi Series Service Tool

Perkins

Diagnostic Software

for
Electronic Engines

Werzion 2.0
Copyright 1933 WPl Micro Proceszor Spstems, [nc.
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American Truck Association - ATA link -J 1708
Communications Adapter

To the 6 Pin Deutsch Connector
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Diagnostic Functions on the Service Tool

File  Achon: Help

[T pata Lists ‘D'E'E'““Et": ‘ Pmﬂ"a"”"”ﬂh"ﬂ‘ Diaghostic

odes

FPararneters

Testz

Data
FEecording

v
A data list is a list of fixed
of variable data items
that the ECM monitors.

A

4

This option allows you
to view all fault codes
and clear inactive codes.

v

v

Diagnostic test are used to
test the continuity of the
electrical circuits and certain

functions in the ECM.

You may change the value
of some parameters on the
engine to customize its operation

v

The data recording facility
allows you to capture data

from the engine data list over

a specified time period and
save the recorded data to a file.
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Functions on the Service Tool

Value
Battery Voltage 243V
Engine speed (N) 1492 rpm
Injection Control Pressure (ICP) 9.80 MPa

iay
ssssssssssssss

Parameter Value
%M Ve Battery Voltage 193V
Battery Voltage 247V Er_‘g'”_e Specel(y) 23 rpm
Engine speed (N) 0 rpm Injection Control Pressure (ICP) 1270.45 psi
Injection Control Pressure (ICP

N/A

Ready | Diline Made | [C4F NUM [5CAL|
et | D@ @ 2
|3 1300 £Di Genset - Dat... | #]untiteds - Paint |

-
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Functions on the Service Too

1300 EDi Genset - Diagnostic Codes - Perkins Engine Diagnostics

=151
File Actions Diagnostic Codes  Help
. Diagnoztic Programmable Diagnostic Data
IjData Ui | Codes | Parameters Tests Recording
Wctive Codes

Code | Description

122 | Intake Manifold Absolute Pressure Signal out of range LCW
123 | Intake Manifold Absolute Pressure In-range Fault

124 | Injection Control Pressure Signal out of range LCW

312 | Engine Cil Tempersture Signal out of range HIGH

|nactive Codes

Clear Codes
Code | Description
123 | Intake Manifold Absolute Pressure In-range Fault
326 | Genset Speed Control Circuit Fauft

[Feady

[ OnlineMade™ [C4P NUM [SCAL
igstart”J [y i & 4

=CEES 1o
|J @ 1300 active codas Screen...”_ 1300 EDi Genset - Diag... Q‘%‘%‘ i dﬂ
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Functions on the Service Tool

1300 EDi Genset - Programmable Parameters - Perkins Engine Diagnostics - |ﬁ| |1|
File Actions Help

Pararneters Tests Recording

ngrammahlel Diagnostic | ﬁ[)aia

Ij Data Lists | D'g%’:g'c

ECM Manufacturing Data —PTO Preset Engine Speed 1
; Programming Trace

[=1- Power Take Off (PTO] Cantrol
TO i

TO Preszet Engine Speed 2 Walue: I'I 500
[=1- Engine Warning & Protection Spstem
- ECT Critical Temperature Uitz Irpm
- ECT Warming T emperature

- Engine Warning & Protection System Mode )
- EQP Critical Prezzure for Region 1 Min: I'I 410 Max: I‘I 530
- EOP Critical Pressure for Region 2
- EQP Critical Pressure for Region 3 Murn. Changes: |5
- EOP Engine Speed Region Boundary 1
- EOP Engine Speed Region Boundary 2
- EOP Engine Speed Region Boundary 3
- EOP YW arning Pressure for Region 1
- EOP Warning Pressure for Region 2
- EOP “Warning Pressure for Region 3
+]- Engine Family/ T ransmission
- Acoumulators
+]- Event Log
- Yehicle |dentification Mumber
|- Parameter Total Tattletales
#]- Cugtomner Passward
+]- Engine Serial Mumber
] Fadiatar Shutter
- Coolant Tank Selection
.. Coolant Tank Selection

Mews Value: |-| 500

Feprogram Parameter

FEn IR e e e B e B = e

o

Feady [rie hiadeT [C2F NOM [SCRL
;jstart”J @) [ G & < By 114

|J @untitled 2 - Paink ” 1300 EDi Genset - Pro... v 'iﬂ]
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Functions on the Service Tool

300 EDi Genset - Diagnostic Tests - Perkins Engine Diagnostics = Iﬁllﬂ
File Actions Help

R Diaghostic Prograrmrnakle Diagnostic Data
vrj it Liss | Codes Parameters Tests | ﬁ Recording
— &wailable Tests
IKB.'r' On Engine OFf -Standard Test ﬂ Start | Tagale (/0 | Cancel Test

j
Key
— 1k.ey On Engine OFf - Wiggle Test
F.ey On Engine OFf - Qutput Test
Ky On Engine Operating - Standard Test
K.y On Engine Dperating - Injector Test &

 Active Code
Code | Description

122 | Intake Manifold Abzoldte Pressure Signal out of range LCW
123 | Intake Manifold Absolute Pressure In-range Fauft

124 | Injection Control Pressure Signal out of range LOW

#M2 | Enging Qil Temperature Signal out of rangs HIGH I

Mumber of Wew Codes

r~ Inactive Code: Clear Codes |

Code | Description
123 | Intake Manifold Absolute Pressure In-range Fauft
5326 | Genset Speed Cortrol Circuit Fault Mumber of Mew Codes

—

Fieady [TrlineMade™ [CAF [NUM [SCAL
iﬁStartl“ B [ G @ EEEE S s

1300 EDi Genset - Diag... @ %‘%‘ i dﬂ]

|J #untitled 3 - Paint

-
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Functions on the Service Tool

File Actions Help

{7 vata Lists

Diagnoztic
Tests

Diagnostic Prograrmrnakhle:
Coges | FParamneters

it
Recarding

ﬂ Setup Parameter
ﬂ Tirigger
g Lancel
E Delete
E Browse

Recording Setup |

—Data Recording Setup

Recording Length [sec) I 0 Dizplay Interval (zec) 0s

— Trigger Setup

Trigger Position in Recording

Trigger Orn: IManuaI j JI
Skart 50%

Specific Fault Code Selection

I Select a fault code

Cancel I

[Ready [CAWDSNDATAY | Drline Mode | [C4F [WUM [SCAL
Hston| |5y 4 © & @ B
|J W untitled 4 - Paint 1300 EDi Genset - Dat... DLWl
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Controller Area Network
(SAE J1939 CAN)
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Controller Area Networks (CAN)

e Introduction:

e CAN is the communication network between intelligent
electronic devices used on an application.

e Ground based equipment use a version of CAN that
conforms to an international standard known as J1939

e Application control, monitoring and diagnostics is
possible using J1939.
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Example of CAN Wiring

Note. CAN wiring must be twisted, to prevent interference

Nodes
/

Data Bus

120 Ohm | /
S
]
. [ \J
—r 5
DCR, Diagnostic Code Reader.
GEM, Generic Engine Monitor.
CAN 18 Screen, 20 CAN - Low
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Controller Area Networks (SAE J1939 CAN)

e Advantages

Uses less wiring » (power supply/signal),hence,lower
weight, lower cost, etc.

Uses less connections » hence more reliable.
Easier to install. (but,needs twisting and screening)
Improved quality of signal.

Transmission of huge amounts of Data.

Proprietary Information of Perkins Engines
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Controller Area Networks

e Types of messages
e Commands
e Requests for data
e Types of addressing

e Point to point
e Broadcast

-
Proprietary Information of Perkins Engines Company Limited 2004 - All Rights Reserved P e r k I n S
Product Training Sept 2004



1300 Edi Series-Electropack

e 1500/50 Hertz, can be wired 3 ways,

(auto or manual, (load share) or stand alone, (isochronous)
e 1800/60Hertz, can be wired 3 ways

(auto or manual, (load share) or stand alone, (isochronous)
e 1500/1800 Switch-able, can be wired 2 ways

1500 or 1800, Isochronous Only

e 12 Volt and 24 Volt ECM’s available. ! .

If you are not sure of the voltage and the markings have been removed
check PIN 35 to ground 1.4K Ohms — 12 volts / 2.8K Ohms — 24 volts.
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1300 Edi Series-Industrial Open Power Unit

® |IOPU 1 -Variable Speed Droop, with analogue throttle and Idle
validation switch. (mobile applications)

e |IOPU 2 - Variable Speed Isochronous with analogue hand throttle,
(no IVS - non Mobile Applications)

e |IOPU 3 - Variable Set Speed Isochronous Control.

e |IOPU 4 - With Pre-Set Speed Isochronous Control.

e 12 Volt and 24 Volt ECM’s available.

If you are not sure of the voltage and markings have been removed ;|
check PIN 35 to ground 1.4K Ohms — 12 volts / 2.8K Ohms — 24 volts. -
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1300 Edi Mechanical

Enhancements
(Since Year Model Year (MY) 2000)
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Main Bearing Caps

MY2000

Previous
Model Years

-
Proprietary Information of Perkins Engines Company Limited 2004 - All Rights Reserved P e r k I I I S
Product Training Sept 2004



Bearing Shells

Previous Model Years

— 1.368"
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Con-rods

Chamfer
Size
Changed

Previous

MY2000 Model Years
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Pistons

Previous
Mode! Years

MY2000
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‘Articulated’ Pistons
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Testing Compression
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Valves

1-786” 1.'970"

Previous

Model Years MY2000
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Rockers & Shaft

Previous Model Years

-} 1.128"

- I

-~} 0.850"

Bushing

No Bushing
Phosphate Coating

Rocker Arm Support Blocks

MY2000

Previous

MY2000

Model Years
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116"

466 CID 530 CID
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Injector Sleeve
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Injector Washers

Stainless

Steel

Previous
Model Years el
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Injector Wiring

WARNING
INJECTORS OPERATE AT
110 VOLTS D.C.

Previous
W Model Years
= x" ———— ‘Packard’ 20 pin injector feeds/returns
.
®
MY2000

Plastic Oil
Deflector

REPLACE OIL SEAL IF CONNECTOR IS REMOVED
FROM ROCKER COVER
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