Engine Wiring Schematic (LPG Fuel System)

PED_ 12018973 CONNECTOR

LPG PRESSURE SWITCH
)_ 15388827 CONNECTOR

PED,
4‘115—»«:::“3 @ hpm_mlnm TERMINAL
368-A WHITE 1 PED_ 15324985 SEAL
e PED_ 15388014 LOCK

co12

ECU TEST PORT |
348-A WHITE 18
135-T BLACK 18
PED_ 12815792 CONNECTOR

PED_ 1212458 TERM FEMALE (1416 AWG)
PED 12889188 TERM FEMALE (18/28 ANG)
PED_ 15324985 SEAL

LPG LOCKOFF
AMP_ 282080—1 CONN
AMP_ 2821 16—1 TERMINAL
AMPT 2819342 SEAL

Co04

849-A WHITE 18 S41-AWHITE 18_A

115-2 GREEN 18_B

Co05

POST—CAT HEATED 02 SENSOR

78888
g

E
_521‘

=3

i
22

g

10088

2615 RED 18 MAP SENSOR

R
<

ssfly

e

X
TWIST WIRES 18 TURNS{38@ DEG)/FOOT FULL LENGTH

SUMITOMO WIRING SYSTEMS
378-A WHITE. 18.

8896-2141 CONNECTOR
60288888 LOCK.
7116—1538 TERMINAL S

TWST WRES 18 FULL LENGTH

115-§ 18
7157-3791-88

CO008|
2 MUST USE

(eavry
GOLD PLATED TERMINAL)

7118~1538-88 TERMINAL AU
SEAL

TTWIST WIRES 18 TURNS(36@ DEG)/FOOT FULL LENGTH

FEEEEEEL
HggeEaas
EELEYEEES | +

BB
gEBHqg

coo1

=

i
2
388a%az2

-y

—3
-1

281-P RED 18

380-A WHITE 18
115-P GREEN 18

g
SeEends

EE%E%%EEE
GLGGRGGE

~|
(o2}

135-U BLACK 12

PED_ 12166625 CON
PED_"12177150 TERM

5
PED_ 12176388 LOCK

C015
PRE~CAT HEATED 02 SENSOR

—

a2
£

s

751-X RED 18

TWIST WIRES 18 TURNS(368 DEG)/FOOT FULL LENGTH

390-A WHITE

2159

2324

IGNITION SUPPRESSOR

020 -+ comern
TYCO_ 63848~1 TERMINAL

TEI-VRED 16

JUNCTION WUST BE WITHIN 8 INCHES OF CONN

18
S7E-AWHITE 18
207-REED 1B

B58-A WHITE 18

84 of 299

D 2012Service Manual LPG:2.2 LRG Rev|B 9-2012

25
26

27

28



DTC 129-BP Low Pressure

Action
Did you perform the On-Board (OBD) System Check?

Go to Step (2)

Go to OBD System

Check Section

* KeyOn.

» DST (Diagnostic Scan Tool) connected in System
Data Mode

Does DST display BP pressure of 8.30 psia or less?

Go to Step (3)

Intermittent problem
Go to Intermittent
section

» Key OFF

» Disconnect the MAP sensor connector C009 (LPG)
or C008 (Gasoline)

»  Jump the 5 volt reference pin 3 and MAP signal pin
2 together

* KeyON

Does the DST display BP pressure of 16.00 psia or

greater?

Go to Step (4)

Go./To Step (8)

» Inspect MAP connector and wire harness connect-
or terminals for corrosion, contamination or
mechanical damage

Any problems found?

Repair the circuit
as necessary.
Refer to Wiring
Repairs in En-
gine Electrical.

Go To Step (5)

*+ Key OFF

» Disconnect ECM connector C001

*  Check for continuity between MAP sensor.con-
nector signal pin 2 and ECM connector_pin 7

Do you have continuity between them?

Go to Step (6)

Repair the circuit as
necessary. Refer to
Wiring Repairs in
Engine Electrical.

*  Check for continuity between MAP. sensor con-
nector 5 volt pin 3 and ECM connector pin 19
Do you have continuity between them?

Go To Step (7)

Repair the circuit as
necessary. Refer to
Wiring Repairs in
Engine Electrical.

*  Check for continuity between"MAP sensor con-
nector ground pin 1L.and ECM connector pin 20
Do you have continuity between them?

Go To Step (17)

Repair the circuit as
necessary. Refer to
Wiring Repairs in
Engine Electrical.
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ENGINE CONTROL MODULE

This procedure relates to removal and installa-
tion of the ECM--see Diagnostic Scan Tool for
accessing ECM software.

REMOVAL PROCEDURE

1. Disconnect Negative battery cable.

2. Remove four screws mounting the controller
to the mounting bracket.

3. Unplug the ECM and remove.

4. Push connector lock back to unlock connect-
or.
INSTALLATION PROCEDURE

IMPORTANT

The ECM is calibrated for each engine. Verify
you have the correct controller by noting the P/N
on the ECM label. The calibration number can
also be found by connecting the DST and finding
the calibration number on the Gauge page.

1.

N

NG~ WN

Mount controller into mounting bracket with
four screws. Torque to 7.5 Nem (5.5 ft. Ibs.)
Plug connector into controller.

Push lock into place.

Reconnect the negative battery cable.

Install Diagnostic service tool.

Start engine.

Check for any DTC codes and clear:

Verify engine is in closed loop and no MIL
light is present.

ENGINE WIRE HARNESS REPLACEMENT

Disconnect negative battery cable.

Lay out the new wire harness, noting the lo-
cation, type of connectors, and identifying
markings.. Take special note of identical or
similar connectors (such as the ignition coils
or HEGO Sensors) to avoid crossing connec-
tions during installation. Note the routing of
the existing wire harness in and around the
engine and the vehicle. Refer the Electrical
Schematic.
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! CAUTION

Ensure that all connections are made to
the correct locations on the engine and its
components. Crossing connections may
cause poor engine performance, a MIL
warning and/or permanent damage.to the

ECM.

3.

4.

N

Remove all wire harness connectors on the
vehicle.

Remove all clips and brackets-holding the
wire harness and remove harness from vehi-
cle.

Lay the new wire harness over the engine
and route each end to its connection. Verify
that all connectors match prior to installation.
Connect all connectors and ring terminals.
Install all clips and brackets to hold down the
harness.

Reconnect negative battery cable.

Start the vehicle.

FUEL TEMPERATURE (FT) SENSOR
REPLACEMENT

Disconnect the negative battery cable.
Relieve the LPG fuel system pressure. Re-
fer to IX. LPG Fuel System Pressure Relief.
Locate the Fuel Temperature Sensor on the
lower right port on the EPR.

Remove retaining clip holding the FT and
remove the sensor from the EPR port.
Inspect the EPR for debris or “heavy ends”
and remove with a Safety Solvent if neces-
sary.

| WARNING

Only use a Safety Solvent to clean any part
of the fuel system. Harsh cleaners such as
carb or brake cleaners may damage gas-
kets, O-rings, seals and other non-metallic
components in the fuel system.

1.

INSTALLATION

Lubricate O-rings on the sensor with petrole-
um jelly or Vaseline.
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DTC 107-MAP Low Voltage

1 115-A GRN 20 Sensor Ground
< 2 379 WHT 7 MAP Signal
3 261-A WHT 19 5 \Volts
ECM

Conditions for Setting the DTC

o Manifold Absolute Pressure Sensor

e Check Condition-Engine cranking or running

e Fault Condition-MAP voltage less than'0.200 with throttle position greater than 3.5% and engine RPM
less than 3000

e MIL-ON

¢ Adaptive-Disabled

e Fueling is based on RPM and TPS Limp-Home Condition during this fault.

Circuit Description

The Manifold Absolute’Pressure sensor is a pressure transducer connected to the intake manifold. It is used
to measure the pressure of air in the intake manifold. This reading is used in conjunction with other inputs to

estimate the airflow rate to the engine, which determines the fuel flow rate. This fault will set if the MAP volt-

age is less:than 0.200 with TPS greater than 3.5% and engine RPM less than 3000. The adaptive Learn will

be disabled forthe remainder of the key on cycle and the MIL command is on.
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REPAIR INSTRUCTIONS
DISASSEMBLY OF EPR

Disconnect negative battery cable.

Relieve the LPG fuel system pressure. Re-

fer to IX. LPG Fuel System Pressure Relief.

3. Disconnect electrical connector from EPR.

4. Remove three nuts securing EPR to Mount-
ing Bracket.

5. Inspect the outside of the EPR assembly for
cracks, signs of leakage, corrosion, electrol-
ysis, damage, stripped threads, etc. If
damage is found, the EPR assembly is not
repairable and must be replaced.

6. Remove the six screws (M4 x 28 Tamper

Proof Torx Panhead) that connect the Regu-

lator to the Actuator.

N

NOTE

Be sure to identify the type of screw and its loca-
tion during each stage of disassembly to ensure
proper placement during reassembly.

7. Gently pull the Regulator away from the Ac-
tuator. If necessary, tap around the edge of
the face plate with the handle of a plastic
screwdriver to break the regulator free. Note
that the lever from the primary valve slides
into a slot of the secondary diaphragm, re-
guiring the Regulator to be moved sideways
to free the tab from the diaphragm. _Remove
and discard Clamp Plate Seal.

EPR Actuator
(Not Serviceable)

EPR LPG

The two major components of the EPR As-
sembly: Regulator and the Actuator.

7 WARNING

Care must be used when removing regula-
tor from the actuator to prevent damage to
the lever and diaphragm. Neither partis
serviceable and if damaged, the entire
EPR assembly must be replaced.

8. Place Regulator face down and remove the
retaining screw, (M4 x 12 Torx panhead)
holding the secondary lever.

9. Remove secondary lever, fulerum pin and
spring.

10. Inspect lever and fulcrum pin for excessive
wear. If the pin diameter is reduced at any
point or if the holes in the lever are irregular
(oblong); the EPR assembly is not repairable
and must be replaced.

11. Turn the Regulator over and remove the
seven screws (M4 x 28 Tamper Proof Torx
Panhead) from the face of the Regulator.
Remove cover.

12. Remove the primary diaphragm.

13. Remove the body cover plate and C-clip
from the primary valve pin.

14. Turn the plate over and remove pin and
spring. Discard pin and keep the spring.

15. Remove the secondary body gasket.

16. Inspect the Regulator body and cover plates
for debris, deposits or “heavy ends” and re-
move using a Safety Solvent as necessary.
Ensure all mating surfaces are clean.

Optional:

If leaks are detected or if the replacement of the
O-rings on the Coolant Hose(s), Fuel Tempera-
ture Sensor or the Fuel Vapor Hose is deemed
necessary, the follow the additional steps. Oth-
erwise, continue to Reassembly.

17. Release coolant pressure.

18. Clamp off the two radiator hoses near the
point where they connect to the EPR.

19. Remove Coolant Hoses, Fuel Temperature
Sensor and Fuel Vapor Hose by first remov-
ing Retaining Clips, then pulling each out of
the EPR ports.

20. Remove O-rings from the Temperature Sen-
sor, both Coolant Hose fittings, and the Fuel
Vapor Hose. Clean Temperature Sensor
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DTC 108-MAP High Pressure

1 115-A GRN 20 Sensor Ground
« 5 379-WHT 7 MAP Signal
3 261A WHT 19 5 Volts

ECM

Conditions for Setting the DTC

Barometric pressure check

Check condition-engine running

Fault Condition-MAP greater than 12.00 psia-with TPS less than 8% and RPM greater than 750
MIL-On

Adaptive-disabled

Circuit Description

The Manifold Absolute.Pressure sensor is a pressure transducer connected to the intake manifold. It is used
to measure the pressure of.air in the intake manifold. This reading is used in conjunction with other inputs to
estimate the airflow rate to the engine, which determines the fuel flow rate. This fault will set if the MAP pres-
sure is greater than 12.00 psia with TPS greater than 8% and engine RPM less than 3000. The adaptive
Learn will be disabled and the MIL command is on.
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EPR ports and hose fittings as necessary us-
ing a Safety Solvent.

y WARNING

Use only Safety Solvents for the cleaning
of the regulator and its components. Sol-
vents such as carburetor or brake cleaners
may damage gaskets, seals, O-rings, dia-
phragms or other non-metal components.

REASSEMBLY OF EPR

1. Inspect all parts to ensure the Repair Kit is
complete and all components are free of de-
terioration, cracks, tears, etc.

2. Place the new primary valve pin into the
cover plate orifice.

3. Holding the valve pin in place, turn the body
cover plate over. Place the valve pin spring
over the valve pin and install C-clip or retain-
ing clip.

4. Place a new secondary body gasket ensur-
ing the small hole in the gasket is aligned
with the small hole in the body cover. Place
body cover and gasket on the front of Regu-
lator body, ensuring the holes in the gasket
are aligned with all screw holes.

5. Set new primary diaphragm on the face of
the body cover using the screw hole for
proper alignment.

6. Place the Regular face over-the diaphragm
and hand thread all seven. screws (M4 x 28
Tamper Proof Torx Panhead) through the
face plate and body cover into the Regulator
body. Torque the screws to 4.5 Nem (40 in.
Ibs.) in a criss=cross pattern.

7. Using side-cutters, cut off the nose of the
soft secondary seat and remove from sec-
ondary lever.

8. Push the nose or button of the new second-
ary seat through the hole of the secondary
lever.

9. Set the secondary spring on its seat on the
back of the Regulator body, then position the
secondary lever and fulcrum pin assembly
on top of the secondary spring. Push down,
compressing the spring until the fulcrum pin
can be slid into place.

10. Insert screw (M4 x 12 Torx panhead) to hold
lever and torque to 4.5 Nem (40 in. Ibs.).

11. Verify the secondary lever height by placing
a straight edge over the mating surface (rim)
of the Regular body. The distance between
the rim of the Regulator (as determined by a
straight edge) and lever should be 1/32”
(.794mm). If the measurement does not
meet this specification, the EPR cannot be
repaired and must be replaced.

12. Place the EPR Actuator facing upward and
place the new clamp plate seal‘into.the open
end of the Actuator.

13. Place the Regulator above the Actuator, not-
ing the position of the lever tab and slot on
the secondary diaphragm.—Carefully slide
the lever tab into/the slot of the secondary
diaphragm and align the Regulator to the Ac-
tuator. Place. the Regulator on top the
Actuator, aligningthe screw holes.

14. Insert the six screws (M4 x 28 Tamper Proof
Torx.Panhead) through the Actuator holes
and into the Regulator. Finger tighten as
many screws as possible.

15. Holding the Regulator to the Actuator, turn
the assembly over so that it is resting on its
face. Torque screws to 4.5 N°m (40 in. Ibs.).

Optional:

If hoses and O-rings were removed during the
Removal Procedure, then follow the additional
steps 17-20; otherwise, continue to Step 21.

16. Lubricate new O-rings using petroleum jelly
or Vaseline. Mount new O-rings on the
Temperature Sensor and hose fittings.

! WARNING

Never use silicone based lubricants on any
component related to the fuel system. The
use of silicone may contaminate and/or
damage the HEGO.

17. Mount EPR assembly in vehicle and recon-
nect electrical connector to EPR.

18. Insert Temperature Sensor and hose fittings
into EPR and lock each into place using orig-
inal retaining clips.

19. Remove clamps on coolant hoses. Check
coolant fluid level.
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DTC 113-1AT Voltage High

Signal
M 1 378 WHT 39 W\/jm
2 115-A GRN 20 Sensor Ground
ECM

Conditions for Setting the DTC

Intake Air Temperature

Check Condition-Engine Running

Fault Condition-IAT Sensor Voltage greater.than 4:950
MIL-On

Adaptive-Disabled during active fault

Circuit Description

The IAT (Intake Air Temperature) is used by the ECM to monitor incoming air temperature to help calculate
the engines airflow requirement. The ECM provides a voltage divider circuit so that when the air is cool, the
signal reads higher voltage, and lower when warm. This fault will set if the signal voltage is greater than 4.950
volts anytime the engine isirunning. The ECM will use a default value for the IAT sensor in the event of this
fault.
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DTC 686-Relay Control Ground Short

C016 or C017 for gasoline
1 71

Relay Control

Power Relay

Coll

L To vehicle chassis
system power source ECM

Conditions for Setting the DTC

e Power relay ground control

e Check Condition-Key ON

¢ Fault Condition-Relay control shorted to ground

Circuit Description

The power relay switches power out to various sensors, actuators and solenoids in the fuel system. This fault
will set if the ECM detects a direct short to.ground on the relay control output.

Diagnostic Aid
Relay coil resistance changes with temperature. The following diagnostic charts have steps to measure relay

coil resistance values. When checking the resistance values, be sure the relay is at a reasonable temperature,
between +20 and +100.degrees F.
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