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Hard Start/No Start Diagnostic Procedures

F-SuperDuty/Excursion — Early Build

F-Super DutyExcursion 2004
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4-2 Diagnostic Subroutines

tic Procedures

Hard Start/No Start Diagno

E-Series or F-SuperDuty/Excursion — Late Build (Built After 9/2003)
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Diagnostic Subroutines

4-3

Hard Start/No Start Diagnostic Procedures

Note: A hard start/no start concern with the engine oil temperature (EOT) below 15°C (60°F)
perform Step 11 first.

1. Visual Engine/Chassis Inspection

Purpose;

The purpose of this test is to check the general condition of the engine and look for obvious
causes of a hard start or no start condition.
Fuel Qil Coolant Electrical Hoses Leaks

Method Check
Wisual

Recommended Procedure:

Inspect the fuel system including the fuel tank and the fuel lines for kinks. bends and/or leakage.
Inspect for coolant leaks at the radiator and the heater hoses and check the coolant level. Inspect
the manifold absolute pressure (MAP) sensor and the intercooler for pinched hoses and leaks.
Inspect wiring for correct routing and make sure no rubbing or chafing has occurred. Inspect the
engine harness, fuel injector control modute (FICM), powertrain control module (PCM) and sensor
connectors to make sure they are compietely seated and in good condition.

Possible Causes:

* Loose or teaking fuel supply lines could cause fuel system to lose prime

« Kinked or blocked fuel supply lines will create fuel restriction

» Fuel or oil leaks could contribute to no start conditions

» Cootant leaks could indicate engine problems

» Electronic connectors may be damaged or not properly installed causing a no start condition.
The camshaft position (CMP} sensor, crankshaft position (CKP} sensor, injection pressure
regulator (IPR) and the PCM connectors are the most critical electronic sensors/actuators to
inspect in no start situations

» Pinched or open MAP sensor hose

+ Pinched or open intercooler hose

Tools Required:

Inspection light

2004 Powertran ContreliEmissions Diagnos:s. 6.0L Diesal 12°2003




4-4 Diagnostic Subroutines

Hard Start/No Start Diagnostic Procedures

2. Check Engine Oil Level

Purpose:

The purpose of this test is to verify the oil quality and determine if there is sufficient ail to operate
the injectors.

Check Engine Oil Level
« Check for contaminants (fuel. coolant).
» Correct grade/viscosity.

« Mites/hours on oil, correct level.

Method Check
Visual

Recommended Procedure:

Check the oil level using the dipstick with the vehicle on level ground. If there is no cit or very little
oil in the crankcase, the injectors will not operate.

If the oil level on the dipstick is overfull, it is possible the engine was incorrectly serviced or
fuel/coolant is diluting the ail and filling the crankcase.

Inspect the il for color. A milky white cil indicates possible coolant contamination and will have an
ethylene glycol odor.

WARNING:

SMOKING OR OPEN FLAME OF ANY TYPE MUST NOT BE PRESENT WHEN WORKING
NEAR FUEL OR FUEL VAPOR. FAILURE TO FOLLOW THESE INSTRUCTIONS MAY RESULT
IN PERSONAL INJURY.

Oit contaminated with diesel fuel will have a diesel fuel odor and will increase the engine oil level.
If the engine oil ievel is above “Max™ due to diesel fuel dilution, the oil will appear thin and watery.

If the oil level is overfilled, drain the oil and the fuel filter housing. Isolate either cylinder head by
removing the corresponding fuel line from the fuel filter housing. Remove the fuel pressure test
port plug from the secondary filter housing. Install the plug in the outlet port. Install Fuel Pressure
Adapter (303-765) and Gauge 0-1.1 MPa (0-160 psi} Bar 014-00761 or equivalent at the test port
to confirm constant fuel pressure.

Using the scan tool, access OSC and command the fuel pump ON. Watch for fuel to drain out of
the oil pan drain hole. Depending on the severity of the ieak, it may take some time before a leak
is noticeable. Remove the valve cover at the suspect cylinder head and inspect the injector area

for leaks.

2004 Powertrain Contral.Emissions Diagnosis. 6.0L Diesel 1272003




Diagnostic Subroutines 4-5

Hard Start/No Start Piagnostic Procedures

Check the service records for correct oil type and viscosity for the vehicle operating temperature.
single weight or 15W-40 oil is not recommended for cold ambient temperatures. 10W-30 oit is
recommended for cold ambient temperatures. Oil that has had extended drain intervals will have
increased viscosity (become thicker) and will make engine cranking more difficult and starting less
reliable at temperatures below freezing. Refer to the lube oil chart in the Workshop Manual or
Owner Literature for the correct oil selection for temperature conditions.

Possible Causes:

* Loss of lube oil pressure

* Qil level low — ol leak, oil consumption, incorrect servicing

» Oif level high — incorrect servicing, fue! dilution from injector O-rings

+ Oil contamination with coolant — oil cooler. head gasket. porosity

Tool Required:

Adapter 303-765 or eguivalent

Gauge 0-1.1 MPa (0-160 psi) Bar (part of Pressure Adapter Kit 014-00761 or equivalent)

Scan tool
3. Intake/Exhaust Restriction

Purpose:

This purpose of this test is to determine if an air intake or exhaust restriction is contributing to a no
start or hard start condition. If the engine does start with a high air intake or exhaust restriction, a
considerable amount of black/blue smoke is produced.

Intake/Exhaust Restriction
+ Inspect the air filter and inlet ducts.
* Inspect the exhaust system.

» Check for illumination of the air fiiter restriction indicator {F-SuperDuty/Excursion)

Method Check

Wisual

Recommended Procedure:

Inspect the air cleaner inlet and ducting to verify it is not blocked or collapsed. Inspect the air
cleaner housing and filter for proper installation. Inspect the air filter restriction gauge to ensure the
intake restriction is below the red marks. Inspect the exhaust system for damaged or biocked

pipes.
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Diagnostic Subroutines

Hard Start/No Start Diagnostic Procedures

F-SuperDuty/Excursion

ADD60185
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Hard Start/No Start Diagnostic Procedures

E-Series
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Possible Causes:
Note: Reset the air filter restriction gauge after repairing a restriction concern.

+ Snow. plastic bags or other foreign material may restrict airflow at the air inlet
+ Misrouted air cleaner ducting

< On engines recently repaired, rags or cap plugs may have been inadvertently left in an air inlet
pipe

* Tailpipe or muffler may have collapsed or been damaged

Tools Required:

None

4. Sufficient Clean Fuel

Purpose:

The purpose of this test is to verify the fuel guality.

2004 Powertrain Control/Emissions Diagnosis. 6.0L Desel 122003



4-8 Diagnostic Subroutines

Hard Start/No Start Diagnostic Procedures

Sufficient Ciean Fuel
+ Check for illumination of the WATER IN FUEL indicator.
* After verifying that there is fuei in the tank, drain a sample from the fuei control module.

* A cetane rating between 40 and 50 is recommended for optimum performance.

Method Check
Visual

Recommended Procedure:

Open the drain valve on the fuel control module and fill a clear container until it is half full. Close
the drain valve.

Observe WATER IN FUEL indicator. If the indicator is illuminated, the fuel is probably
contaminated with water.

Flow out of the drain should be a steady stream. Insufficient flow couid indicate fuel supply or fuel
system problems.

Inspect the fuel in the container. 1t should be clear, not cloudy. It also should be free of water and
contaminants. Dyed red or blue fuel indicates off-highway fuetl.

Some seaiment and water may be present in the fuel sample if the fuel filter has not heen
serviced for a prolonged penod of time and/or if the sediment and water have not been drained
recently. If that is the case. a second sample may be required to determine fuel quality.

F-SuperDuty/Excursion

A0DB5359

FONSG Soverran Donliobl sl ons Sinvnenae 300 Beerot 122003




Diagnostic Subroutines 4-9

Hard Start/No Start Diagnostic Procedures

E-Series

Possible Causes:

« No fuel in the tank

» Fuel supply fine could be broken or crimped

» Fuel could be jelled (most likely in coid weather with No. 2 fuel)
« Pickup tube screen in tank could be clogged

« Restricted fuel filters
Cloudy fuel indicates that the fuel may not be a suitable grade for cold temperatures.

Excessive water or contaminants may indicate that the tank and fuel system may need to be
flushed and cleaned.

Tools Required:

Clear container — approximatety 0.95L (1-quart}

2004 Powertrain ContralEmissions Dagnesis. 6.0L Diesel 122003



4-10 Diagnostic Subroutines

Hard Start/No Start Diagnostic Procedures

5. Electric Fuel Pump Pressure

Purpose:
The purpose of this test is to verify there is sufficient fuel pressure for starting.

Electric Fuel Pump Pressure
« Verify there is fuel in the tank.
» Check the fuel pump power and ground circuits.

* Measure the fuel pressure at the engine fuel filter housing test port with a 0-101 MPa (0-160 psi)
gauge.

» Fuel pump will run for 20 seconds at initial key on and then pressure will decrease.

Instrurment Specification Measurement
O-1.1 MPa iG-160 | 310 <Pa 45 os
psil gaugs UL

Recommended Procedure:

Verify trere is fuel in the tank and battery voltage at the fuel pump. Using a digital multimeter,
measure the voltage between the fuel pump power and ground circuits. Battery voltage will be
present for approximately 20 seconds after the ignition key is turned on. If no voltage is present,
GO to Finpoint Test M.

F-SuperDuty/Excursion

A0DB5360
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Diagnostic Subroutines

Hard Start/No Start Diagnostic Procedures

E-Series

AQ088370

Remove the plug from the front of the fuel filter housing.

MPa (0-160 psi)

Bar 014-00761 or equivalent. Measure fuel pressure in crank or run. If fuel

Install Adapter 303-765 and Gauge 0-1.1

pressure is below the specification of 310 kPa (45 pst). go to the next step to verify no restriction.

PR AD061045

2004 Powcrt-ain SontrovFmissions Magrosis, 6 00 Dleas



4-12 Diagnestic Subroutines

Hard Start/No Start Diagnostic Procedures

Possible Causes
* Fuel pump relay

+ inertia switch

Tools Required:

Adapter 303-765 or equivalent

Gauge 0-1.1 MPa (0-160 psi) Bar (part of Pressure Adapter Kit 014-00761 or eqguivalent}
6. Electric Fuel Pump Inlet Restriction

Purpose:

The purpose of this test is to isolate the cause of low fuel pressure.

Electric Fuel Pump Inlet Restriction

Measure restriction at fuel pump iniet.

Instrurment Specification Measurement
{0-30 in Hgj 6 in Hg maximum
Yacuum

Recommend Procedure:

Remove the fuel line to the inlet side of the fuel pump. Instalt Fuel Pump Adapter 310-111 or
equivalent between the fuel inlet line and the electric fuel pump. Connect the test adapter to gauge
0-762 mrn Hg (0-30 in Hg) vacuum. Measure restriction at wide open throttle (WOT) (maximum
engine speed out of gear with the brakes set and the wheels blocked}. If restriction is greater than
132 mm Hg (6 in Hg), there is a restriction between the fuel pump and the fuel tank. If restriction
s less than 152 mm Hg (6 in Hg), inspect both fuel filters. If filters are OK. inspect the fuel
regulator valve. If regulator and filters are OK, install a new fuel pump.

Possible Causes:

= Fuel line restriction

* Fuel pressure regulator valve

* Fuel filters

« Fuel pump

Tools Required:

Fuel Pump Adapter 310-111 or equivalent

004 Powertrain Control Emissions Diagrosis, 6.0L Diesal 1220073



Diagnostic Subroutines 4-13

Hard Start/No Start Diagnostic Procedures

Vacuum Gauge {part of Pressure Adapter Kit 014-00761 or equivaient}
7. Perform Key On Engine Off (KOEO) On-Demand Self-Test
Purpose:

The purpose of this test is to determine if the PCM has detected any fault conditions that would
cause a hard start or no start condition.

Perform KQEO On-Demand Test

* Use the scan tool. Diagnostic trouble codes (DTCs) set during this test are current faults.

Diagnostic
Trouble
Codes
{DTCs)

Recommended Procedure:

Note: To ensure that the DTC is a hard fault, first clear continuous DTCs (be sure to record all
DTCs and Freeze Frame information before clearing). Rerun KOEO On-Demand Self Test.
i the DTC is set again, a hard fault has occurred.

Connect the scan tool. Turn off all accessories. {f the vehicle is equipped with an auxiliary
powertrain control module (APCM), it must be turned off to perform the self-test.

+ Perform the necessary vehicle preparation and a visual inspection. Refer to Quick Test
Operation.

* Refer to the scan tool operating manual for instructions.

* Key on, engine off.

+ Wait 4 seconds for the transmission control module (TCM}, PCM and the FICM to initialize.
+ Follow the operating instructions from the diagnostic menu.

+ Perform a KOEO On Demand Seif-Test.

* Record the DTCs and Freeze Frame information and refer to the appropriate pinpoint test,

Possible Causes:

The most likely PCM detectable faults that will cause a no start or hard start condition are:
+ CMP sensor inactive fault

* CKP sensor inactive fault

* IPR output circuit check fault

« FICM ENABLE circuit fault

2004 Powertrain Control/Emissions Diagnosis, 6 0L Ciesal 12:2003
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Hard Start/No Start Diagnostic Procedures

Tools Required:

Scan ool

8. Retrieve Continuous DTCs

Purpose:

The purpose of this test is to determine if the PCM has detected any historical or intermittent fault
conditions that would cause a hard start/no start symptom. The condition that caused a continuous

BTC may no longer exist.

Retrieve Continuocus DTCs

* DTCs retrieved during this test are historical faults.

Diagnostic
Trowble
Codes
{NTCs:

Recommended Procedure:

Connect the scan tool. Turn off all accessories. if the vehicle is equipped with an APCM, it must
be turned off to perform self tests.

* Perform the necessary vehicle preparation and a visual inspection. Refer to Quick Test
Operation.

* Refer to the scan tool operating manual for instructions.
+ Key on, engine off.
» Follow operating instructions from the menu.

* Record the continuous DTCs and Freeze Frame information and perform the appropriate
pinpoint test for continuous DTC diagnostics.

+ Continuous DTCs must be cleared after a repair.
Tools Required:

Scan toal

9. KOEO Injector Electrical Self-Test (Click Test)

Purpose:

Note: if unable to perform KOEO Injector Electrical Self-Test (Click Test), disconnect the FICM
connector and check injector for shorts or opens.

204 Powerrain ContiocLinssiong Diannosis. 6.0L Diesel 12:2003




Diagnostic Subroutines

4-15

Hard Start/No Start Diagnostic Pr

ocedures

The Purpose of this test is to determine if the injector solenoids and valves are functioning by
clicking all injectors together and then each injector in numerical sequence (1 through 8).

KOEQ Injector Electrical Self-Test (Click Test)

* Use the scan tool. Injector DTCs will be displayed after the seli-test is completed.
* Note:  Sequence fepeats three times.
Al injectors will momentarily click. then each injecter will elick in sequence 1 through 8.

Note: DTCs can he historical if not cleared from a previous test.

Trouhle
Codes

Irector ‘

6.0L Engine, Cylinder and Fuel injector
Location

ADDB2207

Recommended Procedure:

This test determines if the injector circuits and solenoi

ds are electrically operating without fauit. Al

injectors will first click together for approximately 2

seconds. then each injector will click for

approximately 1 second in numerical order {1 through 8). If a fault is detected. a DTC will be

output on the data link at the end of the test when requested by a scan tool. Only a hard fault
DTC will be displayed.

Connect the scan tool. Turn off accessories. If vehicle is equipped with an APCM. it must be
turned off to perform self tests.

+ Perform the necessary vehicle preparation and a visual inspection. Refer to Quick Test
Qperation.

* Refer to the scan tool operating manual for instructions.

* Key on, engine off.

2004 Bowetain Doateai Emissiors Dhagnoss, 8001 Dicsal 1272003




Diagnostic Subroutines

Hard Start/No Start Diagnostic Procedures

Possible Causes:

» Open or shorted injector circuit
» Injector connector

» Injector solenoid

« FICM power or ground circuit
« FICM

Tools Required:

Scan tool

Purpose:

Scan Tool — Data List Monitoring

engine.

9.5 volts.

10a. Check VPWR During Cranking

» Scan tool may reset below 9.5 volts.

Note: The & volt specification represents the minimum battery volta
starting. Greater than average crank times will be encountere
than 9.5 volts. If excessive crank time is a concern. verify battery voltage is greater than

+ Folicw the operating instructions from the diagnostic menu.
« Perform the KOEQ Injector Electrical Self-Test (Ciick Test).

» Record the DTCs and refer to the appropriate pinpoint test,

The purpose of this test is to verify PCM power during cranking.

Note: You may need tc use an oculside power source for the scan tool.

Parameter

Specification

Measurement

B44

8 volts minirmum

to the PCM.

A If a low voltage candition is present. check the
battery, charging system or power and ground circuits

» Select the parameters indicated from the scan tool parameter list and monitor while cranking the

ge required for engine
d if the baitery voltage is less

s00d Powertram Gantral/Emizsions Diagnosis. 8.0L Diesa. 1272003



Diagnostic Subroutines 4-17

Hard Start/No Start Diagnostic Procedures

Recommended Procedure:
» Connect the scan tool.
* Key on. enging off,

* Access and monitor the B+ PID while cranking the engine.

Possible Causes:

+ Battery cables

* Low battery voltage

« Charging system problem

* Power circuit and ground faults to the PCM

+ PCM relay

GO to Pinpoint Test A to diagnose a voltage concern.

Note: Battery voltage below 9.5 volts may cause the scan too! to reset. If the scan tool resets

during a self-test or while PID monttoring, it may be necessary 1o install a battery charger
to maintain correct system voltage.

Tools Required:

Scan tool
10b and 10c. Check FICM Power During Cranking

Purpose:
The purpose of this test is to verify FICM power during cranking.
Scan Tool — Data List Monitoring

- Scan tool may reset below 9.5 volts.

- Select the parameters indicated from the scan tool parameter list and monitor while cranking the
engine.

Note:  You may need to use an outside power source for the scan tool,

2004 Powertrair ConrolEmissions D.agnosis. 6.08 Diesel 12:2000




4-18 Diagnostic Subroutines

Hard Start/No Start Diagnostic Procedures

Parameter Specification Measurement
FICMLPWR® B volts minimum
FICMVPWRE 8 volts minimum

B No or low voltage indicated could be caused by a
12-way connactor issue or logic power fuse. GO to
Pinpoint Test S.

G No or low voltage indicated could be caused by a
12-way connector 1ssues.

Recommended Procedure:

« Connect the scan tool.

« Key on, engine off.

= Access and monitor the FICMLPWR and FICMVPWR PIDS while cranking the engine.

Possible Causes:
» Low or no battery voltage to the FICM
+» High resistance or an open FICM power circuit

+ FICM power relay

GO to Pinpoint Test AS for FICMVPWR diagnosis.

Tools Required:

Scan tool
10d. Check The RPM Signal While Cranking

Purpose:
The purpose of this test is to verify the CMP and CKP sensors and circuits are functioning.
Scan Tool — Data List Monitoring

« Scan toot may reset below 9.5 volts.

» Select the parameters indicated from the scan tool parameter list and monitor while cranking
engine.

Note: You may need to use an outside power source for the scan tool.

2004 Powertiain Centrol/Emissions Diagnosis. 5.0L Diesel 12/2003




Diagnostic Subroutines

Hard Start/No Start Diagnostic Procedures

L Parameter [ Specification Measurement
RPNo 100 RPM
minwmurm

D Low RPM fmay be caused by starting or charging
syslem concerns. No RPM indicated while cranking
may be a CMP ar CKP fault

Recommended Procedure:
* Connect the scan tool.

* Key on. engine off.

* Access and monitor the RPM PID while cranking the engine.

Possible Causes:

+ Weak battery or starter
+ Circuitry

+ CKP sensor

* CMP sensor

GO to Pinpoint Test D for CKP sensor diagnosis.

GO to Pinpoint Test V for CMP sensor diagnosis.

Tools Required:

Scan tool

10e. and 10f. Monitor The ICP While Cranking

Purpose:

The purpose of this test is to determine if the inj

control pressure to sustain starting.

Scan Tool — Data List Monitoring

+ Scan tool may reset below 9.5 volts.

* Select the parameters indicated from the scan tool

engine.

ection control system can supply enough injection

parameter list and monitor while cranking

2004 Powenrain ControiEmissions Diagnosis, 6.0L Diesel 12:2003
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Hard Start/No Start Diagnostic Procedures

Parameter Specification Measurement
ICPF 3.5 MPa (500
psi) MIrsmum
ICP VOLTSF 0.80 volts
minimurn

E A minimum of 3.5 MPa {500 psit is required belore
the injectors are enabled. No or low oil in the syslem,
systern leakage. injector O-rirgs. faulty IPR cr high
pressure pump could cause low pressure. IPR duty
cycle defaults to 14% without a CKP signal.

F  Wollage reading below specitication incicates low 1CP
during crank.

Recommended Procedure:
« Connect the scan tool.
» Key on, engine off.

» Access and monitor the ICP and IPR PIDS while cranking the engine.
Note: A CKP signal is required before the IPR is commanded above 14%.

If the ICP does not meet the minimum specification of 3.5 mPa (500 psi), the injectors will not be
enabled by the PCM because of insufficient rail pressure.

If the |PR duty cycle is greater than 14%, ICP pressure should increase above 3.5 MPa {500 psi}
provided that the IPR valve is not stuck open, the high pressure pump is building pressure and
there is not an injection control pressure leak between the high pressure pump and the injectors.
Possible Causes:

= Low base engine oil pressure

+ Injection control pressure system leak

IPR failure

Faulty high pressure pump
« Injector O-ring leaking
Purpose:

Isolate the cause of low injection control pressure.

Recommended Procedure: (F-SuperDuty/Excursion — Early Build)

« Air Pressure Check (F-SuperDuty/Excursion — Early Build)

2004 Poweorrar CoriofEmiss.ons Diagnesiz. 6.0L Diesel 1272003
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Hard Start/No Start Diagnostic Procedures

L

Note:  An air leak on the high pressure oil pump shaft lip seal is normai while perfarming this
Procedure. This is not an indication of a high pressure oil leak and the high pressure pump
should not be replaced for this condition.

* Verify base engine oil pressure. Refer to Workshop Manual Section 303 for additional
information,

* With the IPR commanded closed, check the high pressure oil system for leaks. A leak may exist
in the following areas:

2004 Powertrain Control'Emissicns Diagnosis, 8.0L Diese! 1220073
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Hard Start/No Start Diagnostic Procedures

High Pressure Oil System (F-SuperDuty/Excursion — Early Build)

CHECK VALVE
AND FITTING

HIGH PRESSURE
QIL BRANCH

: / CHECK VALVE
. AND FITTING

INJECTOR

PUMP DISCHARGE 4

LINE -‘ V.4

HIGH PRESSURE
STAND PIPE

HIGH PRESSURE
OIL RAIL

HIGH PRESSURE
PUMP

AD081993

« Cracked/broken check valve and fitting in high pressure cil rail. under either valve cover.

» Disconnected high pressure hoses under the valve covers.

Standpipe from high pressure hose to tappet gallery (C-ring at the bottom may be cut/torn or
miss:ng).

+ O-ring in-between discharge tube and high pressure pump.

2004 Powertrain Control:Emissions Diagnosis, 6.0L Diesel " 2/2003
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Hard Start/No Start Diagnostic Procedures

* O-ring around discharge tube that fits Inside high pressure pump cover.
* High pressure inlet O-ring.
*» Branch tube from high pressure pump to stand pipe in tappet gaiiery.

Right Cylinder Heag Check {F-SuperDuty/Excursion - — Early Buiid)
Remove the RH valve cover. For additicnal information. refer to the workshop

monitor the signal. The digitai multimeter should read 1 to 4 volts.

CAUTION

The engine may start.

if the engine stans or if injection control pressure is now within specification, t
Pressure leak has been isolated to the right cylinder head.

CAUTION

Oil is under high pressure.

F-SuperDuty/Excursion -— Early Build

1303756

ABOB0362

the high pressure hose from the right oil manifold using Quick Disconnect Tool 303-755. and cover
the fitting on the oil manifold. Install the plug from the Ol High Pressure Leakage Test Adapter Set
303-756 into the Nigh pressure hose to block it off Crank the engine and monitor the |CP PID. If
the ICP/EBC Adapter Cable D94T-50.A s connected to the ICP sensor. connect a digital
Mmultimeter between signai return and ICP signal wires on the adapter cabie. Crank the engine and

S

manual. Remove

he injection control

2004 Powertrain Coulral Emissioe s

Giagnosa, 800 Dicxel 1220073
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Hard Start/No Start Diagnostic Procedures

Left Cytinder Head Check (F-SuperDuty/Excursion — Early Build)

Remove the LR valve cover. For additional information, refer to the warkshop manual. Remove the
cap and plug, then reinstall the high pressure hose 10 the right oil manifold. Remove the high
pressure hose from the left oil manifold using Quick Disconnect Tool 303-755. and cover the fitting
on the oil manifold. Install 303-756 into the high pressure hose. Crank the engire and monitof the
ICP PID. If the ICP/EBC Adapter Cable D94T-50-A is connected to the ICP sensor, connect a
digital multimeter between the signal return and I\CP signal wires of the adapter cable. Crank the
engine and monitor the signal. The digital multimeter should read 1 to 4 volts.

CAUTION

The engine may start.

If the engine starts or if injection control pressure is now within specification, the injection control
pressure leak has been isolated to the feft cylinder head.

F-SuperDuty/Excursion — Early Build

&

303-756

AOOBO363
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Hard Start/No Start Diagnostic Procedures

—

]

If injection control pressure is still low after ruing out both cylinder heads as the source of injection
control pressure leakage, perform the following steps to isolate the cause. Remove the high
pressure hose from the right oil manifold and cover the fitting. Install the plug from the Qil High
Plressure Leakage Test Adapter Set 303-758 into the high pressure hose to block it off. With the
high pressure pump effectively deadheaded. crank the engine and monitor the ICP PID. If a low
pressure condition still exists. the problem is most lkely with the high pressure pump or the high

DoaTs0-n"
T

AODG0364

Recommended Procedure (E-Series or F-SuperDuty/Excursion — Late Build)

Air Pressure Check (E-Series or F-SuperDuty/Excursion — Late Build)

Note: An air leak on the high pressure oil pump shaft lip seal is normal while performing this
procedure. This is not an indication of a high pressure oil leak and the high pressure oii
pump shoutd not be replaced for this condition.

* Verily base engine oil pressure. Refer to Workshop Manual Section 303 for additional
information.

- Remove the left valve cover from the engine. Refer to Workshop Manual 303 for additional
information.

* Apply reguiated shop-air pressure to the high pressure oil rail using the adapter from the Test
Adapter Set 303-766. With air pressure applied. an air leak will resuit from the IPR valve's
normally open state.

ZUGE Powerteain Canteol Emissions Ciagrosis. £.0L Diese! 12:2903
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Diagnostic Subroutines

Hard Start/No Start Diagnostic Procedures

» With KOEQ, use the scan toal to increase the IPR valve duty cycle. The IPR valve should close
and bilock the air leak. If no change is heard. the IPR valve is not functioning as commanded.
GO to Pinpoint Test R for IPR circuit DTCs. If no DTCs are present, instail a new IPR valve and
retest.

« With the IPR commanded closed, check the high pressure oil system for leaks. A stethoscope
may be used to help identify a leak. A leak may exist in the following areas:

High Pressure Oil System (E-Series or F-SuperDuty/Excursion — Late Build)

) oy N o PN HIGH PRESSURE
- - ) =
/: W .' \\l@"t o \ae i OIL BRANCH
el ; \J.-_ i = \._\-\ i/
Darn, TP Y ’
ICP SENSOR C\{{F* -~ i\ f’f
- S Y,
B A X
£l
“o\ /§ ¢ N\\\
L HIGH PRESSURE
- -~
//’% % { ) STAND piFe
s — s
INJECTOR % 7/
TN ( - Z B
TN N
AT ! !
BTN * @ >
s, =R
- J/ 7 1 //’\_,/-' B
E @-,// ; } o _//<6/
\_\..
~ ) HIGH PRESSURE
o OIL RAIL
.. HIGH PRESSURE
PUMP
A0050212

- Standpipe from high pressure hose to tappet galiery (O-rings may be cutitorn or missing).

O-ring between discharge tube and high pressure pump.

O-ring around discharge tube that fits inside high pressure pump cover.

+ High pressure inlet O-ring.

Branch tube and O-ring from high pressure pump to stand pipe in tappet galiery.

O-ring on the top of the injector where the high pressure rail seats into the injector.

2004 Powertiain Cortrolbmessiong Diagnose:. .00 Diesel ~2:2003
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Hard Start/No Start Diagnostic Procedures

—
Left Cylinder Head Check (E-Series or F-SuperDuty!Excursion — Late Build)

The engine may start.

CAUTION

Qil is under high pressure.

;’N w
E | *v@ l%}ﬁ\
&\\ ] \\< AD_

* Remove the existing pipe piug.

ADOB7E64
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Hard Start/No Start Diagnostic Procedures

e -

e e\ QIR oo
@“ %@- d 777.

A0087665
« Install the Oil High Pressure Leakage Test Adapter 303-1071/2 (solid block-off tool).

. Access and monitor the ICP PID while cranking the engine.

. If ihe engine starts or if injection control pressure is now within specification, the injection control
pressure leak has been isolated to the left cylinder head if the pressuré is not within
specification. remove the test adapter (303-1071/2), reinstall the original pipe piug and perform
the right cylinder head check.

Right Cylinder Head Check (E-Series or F-SuperDuty/Excursion — Late Build)

E!\UTION

The engine may start.

EXUTION !

Qil is under high pressure.
. Remove the RH valve cover. Reler to Workshop Manual Section 303 for additional information.

2004 Powertrain ControliEmissions Diagnasis. £.0L Diesel 12/2008
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Hard Start/No Start Diagnostic Procedures

* Remove the existing pipe piug.

* Remove the ICP sensor from the high pressure rail.

2004 Powerrain ControtEmissions Dragnosis, 600 Diesel 12:2003
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Hard Start/No Start Diagnostic Procedures

A0088305

install the ICP sensor into the Oil High Pressure Leakage Test Adapter 303-1071/1 {open-ended
block-off tool).

Install the Oil High Pressure Leakage Test Adapter 303-1071/1.
Connect the ICP/EBC Adapter Cable 418-D003 to the wiring harness and the ICP sensor.

= Access and monitor the ICP PID while cranking the engine.

If the engine starts or if injection control pressure is now within specifications. the injection control
pressure leak has been isolated to the right cylinder head. If the pressure is not within
specifications, perform the IPR and high pressure pump test.

IPR And High Pressure Pump Test (E-Series or F-SuperDuty/Excursion — Late Build)

It injection control pressure is still iow after ruling out both cylinder heads as the source of injection
control pressure leakage, perform the following to isolate the cause.

« Reinstall the left cylinder head Qil High Pressure Leakage Test Adapter 303-1071/2 (solid
block-off tool).

« With the high pressure pump effectively deadheaded. crank the engine and monitor the ICP PID.

« If a low pressure condition still exists, the protlem is most fikely with the high pressure pump or
the high pressure drive gear. If the injection control pressure is now within specifications, inspect
all components carrying high pressure oil on both engine banks.

2004 Powertrain ControliEmissions Diagnosis, 8.0L Diesel 122003
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Hard Start/No Start Diagnostic Procedures

Tools Required:

*

= Quick Disconnect Tool 303-755

Purpose:

Scan Tool — Data List Monitoring

engine.

Multimeter 105-00050 or equivaient

» Scan tool may reset below 9.5 volts.

10g. Check Fuel Pulse Width While Cranking

» The leak could also_be in the discharge tube. branch tube, or stand pipes. Perform the air
pressure check if this procedure has not already been completed. If the concern is related to a
leaking standpipe. branch tube or discharge tube, this test should identify the leak.

« ICP/EBC Adapter Cable 418-D003 (D94T-50-A) or equivaient
Qil High Pressure Leakage Test Adapter Set 303-756 or equivalent
Qil High Pressure Leakage Test Adapter Set 303-1071 or equivaient

The purpose of this test is to verify the fuel delivery signal is correct.

« Select the parameters indicated from the scan tool parameter list and monitor while cranking

Parameter

Specification

Measurement

FUEL PW¢

5u5to 2mS

Recommended Procedure:
« Connect the scan tool.

+ Key on. engine off.

G Pulse width defaults to 0 with no CMP or CKP signal.

» Access and monitor the FUEL PW PID while cranking the engine.

No fuel command signal when the ICP, RPM and VPWR signals are correct usually indicates a
loss of the CMP signal. GO to Pinpoint Test V.

A 5 us to 2 ms fuel pulse width (FUEL PW) will be sent to the FICM if the system voltage is
greater than 8 volts during cranking, engine cranking speed is above 100 RPM, injection control
pressure is above 3.5 MPa (500 psi) and is in sync. Note that low fuel pressure or no glow plug
operation could still be the cause of the No Start or Hard Start condition. A 0 ms fuel pulse width
(a no fueling pulse} will be sent by the PCM when a sync pulse has not been received from the
CMP sensor and if insufficient injection control pressure is present.

2004 Powertrain Controi/Emissions Diagnosis. 6.01 Diesel 12:2063
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Hard Start/No Start Diagnostic Procedures

Possible Causes:
+ PCM

« FICM

« CK? signal

= CMP signal

Toois Required:

Scan tool
10h. Check FICM Synchronization While Cranking

Purpose:
The purpose of this test is to venfy the PCM and FICM synchronization.

Scan Toel — Data List Monitoring
« Scan tool may reset below 8.5 volts,

« Select the parameters indicated from the scan tool parameter list and menitor while cranking the

engine.
Parameter Spec. Measurement
FICMSYNCH YES:NO
H No synchronizaton could pe caused by a CMP or
CKP fallt.

Recommended Procedure:

» Connect the scan tool.

+ Key on. engine off.

« Access and monitor the FICMSYNC PID while cranking the engine.

No synchronization while cranking the engine with the ICP, RPM and VPWR signals correct

usually indicates a loss of the CMP or CKP synchronization signal. Refer to the appropriate
pinpoint test for diagnosis.

2004 Powertrair ControlEmissions Diagnosis. 6.0L Diesel 12/2003
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Hard Start/No Start Diagnostic Procedures

Possible Causes:

» PCM

» FICM

» CKP synchronization signal

= CMP synchronization signal

Tools Required:

Scan tool
11. Glow Plug System Operation

Purpose:
The purpose of this test is to verify the glow plug system operation.

Glow Plug System Operation
+ Glow Plug Control Module (GPCM) Operation

— Glow plug ON time is dependent on oil temperature and altitude. The GPCM will command
the glow plugs on for 1 to 120 seconds. The GPCM does not operate if the oil temperature is
above 55-C (1317F).

— Connect the scan tool. Access and retrieve the KOEQ and continuous DTCs. If GRCM DTCs
are present, GO to Pinpeint Test AF.

— Verify B+ voltage is supplied to the GPCM.
— Access and monitor the GPCTM and EOT PIDS to verify sufficient glow plug "ON" time.

— Turn the key to the ON position and measure the glow plug voltage ("ON” time).

Note: The Wait To Start indicator "ON" time (1-10 seconds) is independent from glow plug “ON”
time.

On Time Specification Measurerment

1 to 120 seconds B+

2004 Poweitrain ControliEmissions Diagnosis. 6.0L Diesel 12/2003
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Hard Start/No Start Diagnostic Procedures

« Glow Plug Resistance
— Disconnect the glow plug bus bar connector.

— Measure the resistance between the glow plug bus bar connector. component side and
battery ground.

— Disconnect the GPCM.

— Measure the resistance between the GPCM connector. harness side and the glow plug bus
bar connector, harness side.

Glow
Plug Glow Piug Connector
Num- | Glow Plug to Ground | to GPCM Connector
ber {0.1 to 2 ohms) {less than 5 ohms)

1

]

Dol [~

Recommended Procedure:
Note: Check for poor connections or loose fitting pins.

Note: Incorrect measurements wilt result if ali glow plug connectors are not disconnected.

2004 Powertrain Contrel: Emissions Diagnoss, 6.0L Diesel 122003
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Hard Start/No Start Diagnostic Procedures

RHi N
[ LU B

e

[SY)
TN T OT

GREEN- Ci273a
BLACK — C1273b
ADOBBE77

Possible Causes:

» GPCM power circuits
+ Glow plugs

* Glow plug bus bar

« GPCM

= Circuitry

The glow plug monitor self-test is a KOER functional test
performed on-demand with the engine running and the A/
which monitors the glow plugs. The ped
voltage if needed. For fault detection, th

al may be used to increase the engine speed to increase
e self-test requires a fault present at the time of testing.

of the glow plug system. The self-test is
C off. The PCM will activate the GPCM

]-——H@— —— g

p 6
=8\ —=— gp g
p
J-ofm . ———gp 4

Q VBatt
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»TO PCM

70 FCM

—_ W Pwr
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Hard Start/No Start Diagnostic Procedures

Tools Required:
« Multimeter 105-00050 or equivalent

» Scan tool

2204 Powertrain Control Emeissicns Diagross, .00 Dessl 122003
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Performance Diagnostic Procedures

F-SuperDuty/Excursion — Early Buiid

Performance Diagnostic Guige
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Performance Diagnostic Procedures

E-Series or F-SuperDuty/Excursion — Late Build (Built After 9/2003)
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Performance Diagnostic Procedures

1. Visual Engine/Chassis Inspection

Purpose:
The purpose of this test is to check the general condition of the engine and chassis.

Visual Engine/Chassis Inspection
« Verify that there are no fluid or pressure leaks.
* Inspect all wire connections for damage.

* Inspect the MAP hose. intercooler hoses and intake for leaks.

Fuel Cil Coolant Electrical Hoses Leaks
Method Check
Visual

Recommended Procedure:
* Inspect for a hole in the MAP sensor hose or a pinched hose.

* Inspect the fuel system, including the fuel tank. fuel pump. fuel filter housing and fuel lines, for
kinks, bends or leakage.

* Inspect for coolant leaks at the radiator and coolant hoses. Check the coolant level,
* Inspect wiring for correct routing, and verify no rubbing or chafing has occurred.
» Inspect all sensors, and verity the connectors are properly secured.

* Inspect the intercooler hoses for leaks.

Possibie Causes:

* Loose or ieaking fuel iines

« Kinked or blocked fugl lines

* Fuel or ol leaks

+ Coociant leaks could indicate engine problems
+ Pinched or open MAP sensor hose

+ Pinched or open intercooler hose

« Improper connections

Tools Required:

Inspection light

2004 Powertrain ControfErmissions Diagnosis. 6.0L Diesel 122003




4-40 Diagnostic Subroutines

Performance Diagnostic Procedures

2. Sufficient Clean Fuei

Purpose:

The purpose of this test is to verify the fuel quality.
Sufficient Clean Fuel

» Check for illumination of the WATER IN FUEL indicator.

+ Drain a fuel sample from the fuel control module.

* A cetane rating between 40 and 50 is recommended for optimum performance.

Method Check
Wisual

Recommended Procedure:

Cpen the drain valve on the fuel control module and fill a clear container until it is half fult. Close
the drain valve.

Observe the WATER IN FUEL indicator. If the indicator is illuminated. the fuel is probably
contaminated with water.

Flow out of the drain should be a steady stream. Insufficient flow couid indicate fuel supply or fuel
system problems.

Inspect the fuel in the container. It should be clear, not cloudy. It also should be free of water and
contaminants. Dyed red or blue fuel indicates off-highway fuel.

Some sediment and water may be present in the fuel sample if the fuel filter has not been
serviced for a prolonged period of time and/or if the sediment and water have not been drained
recently. if that is the case, a second sample may be required to determine fuel quality.

2004 Powerrain ControliFrassions Diagnosis, G.O0L Diesel (22003
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Performance Diagnostic Procedures
F-SuperDuty/Excursion
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AD085359
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Performance Diagnostic Procedures

Possible Causes:

* No fuel in tank

» Fuel supply line could be broken or crimped

* Fuel could be jelied {most likely in cold weather with No. 2 fuel)
* Pickup tube screen in tank could be clogged

Cloudy fuel indicates that the fuel may not be a suitable grade for cold temperatures.

Excess ve water or contaminants may indicate that the tank and fuel system may need to be
flushed and cleaned.

Tools Required:

Clear container — approximately 0.95L (1-quart)
3. Check Engine Oil Levei

Purpose:

The puraose of this test is to verify oil quality and determine if there is sufficient oil to operate the
injectors.

Check Engine 0il Level
» Check for contaminants (fuel, coclant).
+ Correct grade/viscosity.

+ Miles/hours on oil, correct level.

Method Check

Visual

Recommended Procedure:

Check the oil level using the dipstick with the vehicle on level ground. If there is no oil or very little
oil In the crankcase, the injectors will not operate.

If the oll level is averfull, it is possible the engine was incorrectly serviced or fuel is diluting the oif
and filling the crankcase.

2004 Powertraim ControErmissions Diaonosis. 5.50 Diesel 122003
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Performance Diagnostic Procedures

Inspect oil for color. A milky white oil indicates possibie coolant contamination which will have an
ethylene glycol odor.

WARNING: l

SMOKING OR OPEN FLAME OF ANY TYPE MUST NOT BE PRESENT WHEN WORKING
NEAR FUEL OR FUEL VAPOR. FAILURE TO FOLLOW THESE INSTRUCTIONS MAY RESULT
IN PERSONAL INJURY.

Ol contaminated with diesel fual will have a diesel fuel odor and will increase the engine oil level.
If the engine oil level is above “Max" due to diesel fuel dilution. the oil will appear thin and watery.

if the oil level is overfilled, drain the oil and the fuel filter housing. Isolate either cylinder head by
removing the corresponding fuel line from the fusl filter housing. Remove the fuel pressure test
port piug from the secondary filter housing. Install the piug in the outlet port. Install Fuel Pressure
Adapter (303-765) and Gauge 0-1.1 MPa (0-160 psi) Bar 014-00761 or equivalent at the test port
to confirm constant tuel pressure.

Using the scan tool, access OSC and command the fuel pump ON. Watch for fuel to drain out of
the oil pan drain hole. Depending on the severity of the leak, it may take some time before a leak
's noticeable. Remove the vaive cover at the suspect cylinder head and inspect the injector area

for leaks.

Check service records for correct ol type and viscosity for the vehicle operating temperature.
3ingle weight or 15W-40 oil is not recommended for cold ambient temperatures. 10W-30 oil is
recommended for cold ambient temperatures. Qil that has had extended drain intervals will have
Increased viscosity (become thicker) and will make engine cranking more difficult and starting less
reliable at temperatures below freezing. Refer to the lube oil chart in the Workshop Manual or
Owner Literature for the correct oil selection for temperature conditions.

Possible Causes:

» Oif level low — oil leak. oil consumption, incorrect servicing

+ O1l level high — incorrect servicing. fuel dilution from injector Q-rings

+ Ofl contamination with coolant — oil cooler. head gasket. porosity

Tools Required:
Adapter 303-765 or equivalent
Giauge 0-1.1 MPa (0-160 psi) Bar (part of Pressure Adapter Kit 014-00761 or equivalent)

Scan tool

2004 Prveertrain CortrosErosaons Ligznosis, 6.00 Siesel 122003
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Performance Diagnostic Procedures

4. Perform KOEQ On-Demand Self-Test

Purpose:

The purpose of this test is to determine if the PCM has detected any fault conditions that would
cause a performance problem.

Perform KOEO On-Demand Test
+ |Jse the scan tool.

» DTCs set during this test are current faults.

Diagnostic
Trouble
Codes

Recommended Procedure:

Note: To ensure that the DTC is a hard fault, first clear Continuous DTCs (be sure to record all
DTCs and Freeze Frame information before clearing). Rerun KOEQ On-Demand Self Test.
If the DTC is set again. a hard fault has occurred.

Connect the scan tool. Turn off all accessories. If the vehicle is equipped with an auxiliary
powertrain control module (APCM), it must be turned off to perform the self-test.

. Perform the necessary vehicle preparation and a visual inspection. Refer to Quick Test
Operation.

. Refer to the scan tool operating manual for instructions.
+ Key on, engine off.

. Wait 4 seconds for the transmission control module (TCM). powerirain control module {(PCM}
and the fuel injector control module (FICM) to initialize.

« Follow the operating instructions from the diagnostic menu.
» Perform a KOEO On Demand Self-Test

« Record the DTCs and Freeze Frame information and refer to the appropriate pinpoint test.

Tools Required:

Scan tool

5004 Pewarain ControEm ssions Diagnosis. 6.0l Dicsel 1272003
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Performance Diagnostic Procedures

5. Retrieve Continuous DTCs

Purpose:

The purpose of this test is to determine if the PCM has detected any historical or intermittent fauit
conditions that would cause a performance problem. The condition that caused a continuous DTC
may no longer exist.

Retrieve Continuous DTCs
» Use the scan tool.

* DTCs retrieved during this test are historical faults.

Diagnastic
Trouble
Codes
(DTCs)

Recommended Procedure:

Connect the scan tool. Turn off alf accessories. If the vehicle is equipped with an APCM. it must
be turned off to perform seli-tests.

+ Perform the necessary vehicle preparation and a visual inspection. Refer to Quick Test
Operation.

* Refer to the scan tool operating manual for instructions.
« Key on, engine off.
* Follow operating instructions from the mentu.

* Record the continuous DTCs and Freeze Frame information from the PCM and TCM and refer to
the appropriate pinpoint test for continuous DTG diagnostics.

* Continuous DTCs must be cleared after a repair is made.
Tools Required:

Scan tool
6. KOEO Injector Electrical Self-Test (Click Test)

Purpose:

Note: If unable to perform KOEQ Injector Electrical Self-Test (Click Test), disconnect the FICM
connector and check injectors for shorts or opens.

The purpose of this test is to determine if the injector solenocids and valves are functioning by
clicking all injectors together and then each injector in numerical sequence (1 through 8).

2004 Powertrain Cantrol/Emissicns Diggnosis. £.00 Niese: 122003
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Performance Diagnostic Procedures

KOEO Injector Electrical Self-Test (Click Test)
. Use the scan tool. Injector DTCs will be transmitted after the self-test is completed.

» All injectors will momentarily click. then each injector will click in sequence 1 through 8.
Note: Seguence repeats three times.

Note: DTCs can be historical if not cleared from a previous test.

Injector
Trouble
Codes

6.0L Engine, Cylinder and Fuel Injector
Location

OOOO
HOOLLO

FIRING ORDER
1-2-7-3-4-5-B-8
A0062407

Recommended Procedure:

This lest determines if the injector circuits and solenoids are electrically operating without fault. All
injectors will first click together for approximately 2 seconds, then each injector will click for
approximately 1 second in humerical order (1 through 8). If a fault is detected. a DTC will be
outptt on the data link at the end of the test when requested by a scan tool. Only a hard fault
DTC will be displayed.

Connect the scan too!. Turn off accessories. if vehicle Is equipped with an APCM, it must be
turned off to perform self-tests.

. Perform the necessary vehicle preparation and a visual inspection. Refer to Quick Test
QOperation.

. Refer to the scan tool operating manual for instructions.

+ Key on. engine off.
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Performance Diagnostic Procedures

+ Follow the operating instructions from the menu.
* Perform the KOEO Injector Electrical Self-Test (Click Test).
* Record the DTCs and perform the appropriate pinpoint test.

Possible Causes:

* Open or shorted injector circuit
* Injector connector

* Injector solenoid

+ FICM power or ground circuit

+ FICM

Tools Required:

Scan tool
7. Intake Restriction

Purpose:

This purpose of this test is verify an air intake ar exhaust restriction is not contributing to a low
power condition. If the engine does have a high air intake restriction, a considerable amount of
black or blue smoke may be produced.

Intake Restriction
« Check air filter restriction gauge/indicator.

= Measure the vacuum on clean side of air inlet system at WOT with Magnehelic* gauge.

Instrument Specification easurement

Magnehelic/Filter | 3.7-467 mn Hg
Postriction Gauge 12 25 H:0j

Recommended Procedure:

Inspect the air cleaner inlet and ducting to ensure that it is not blocked or collapsed. Inspect the
air cleaner housing and filter for proper installation.

Inspect for any indication of water intrusion into air cleanerfilter.

If necessary. use Pressure Adapter Kit 014-00761 or equivaient to install a Magnehelic¥ gauge on
the port on the air cleaner and measure restriction at high idle.
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Performance Diagnostic Procedures

F-SuperDuty/Excursion

AQQBO195
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Performance Diagnostic Procedures

Possible Causes:

* Snow, plastic bags or other foreign material may restrict airflow at the air inlet
» Misrouted air cleaner ducting

» On engines recently repaired, rags or cap plugs may have been inadvertently left in an air inlet

pipe

E-Series

AQ0BB368

Magnehelic © Gauge

C40" MR

A23383-A
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Performance Diagnostic Procedures

Tools Required:

Magnehelic « gauge (part of Pressure Adapter Kit 014-00761 or equivalent)
8. EGR Position

Purpose:
The purpose of this test is to check the EGR closed. open and travel positions.

EGR Position
» Perform with key on. engine off.
« Use the scan tool to command the Qutput State Control for EGR.

« Monitor the EGR position sensor PID to calculate travel,

Specification

Instrument {Percent) Actual Percent
Scan Tool 07 {0612V Closod

Ciozed
GO-100° ; Open

i4.0-4 52V Opor

%, and 3.2V Travel

Traves

Correct concern causing out of specification values before continumng.

Recommended Procedure:

» Connect the scan tool.

= Key an. engine off.

* Access the EGR PID and record the closed EGR position.
« Access Qutput State Control and open the EGR valve.

+ Record the valve position.

» Subtrast the open valve from the closed vaive position.

It both valve travel and travel voltage are below specification, install a new EGR valve and
retest.

Possible Causes:
* EGR control circuit
« EGR valve

« PCM

Diaghostic Subroutines
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Performance Diagnostic Procedures

Tools Required:

Scan tool
9. Exhaust Restriction

Purpose:

The purpose of this test is to determine if an exhaust system restriction is causing a performance
problem.

Exhaust Restriction
« Visually inspect the exhaust system for damage.

« Monitor the EP PID with scan tool and the engine temperature greater than 70-C (128 F) at
3.800 RPM with the vehicle in PARK/NEUTRAL.

Parameter Specification Measurement

EP 234 kPa (34 psi)
MAX & 3.800
RPM
{F-SuperDuty’
Excursion —
Early Build}
244 kPa (35 psi
MAX & 3.800
RP {E-Series or
F-SuperDutys
Excursion — Late
Build)

Recommended Procedure:

Connect the scan tool. Access and monitor the EP and RPM PIDS.
- Run engine at 3,800 RPM.
» Record the EP PID value.

« A low RPM or an EP PID greater than 234 kPa (34 psi) (F-SuperDuty/Excursion — Early Build)
or 244 kPa (35 psi) (E-Series or F-SuperDuty/Excursion — Late Build) indicates a restricted
exhaust condition.

Possible Causes:

» Collapsed tail pipe

+ Clogged tail pipe
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« Clogged Catalytic convertar

* Damaged muffler

* Turbocharger

Tools Requireq:

Scan tool

10a. Electric Fuel Pump Pressure
Purpose:

The pu-pose of this test is to verity the fuel system pressure.

Electric Fuef Pump Pressure
* Measure the fuel system pressure at the engine filter housing test port.

* Road test the vehicle with the engine at full loag condition.

Instrument Specification Measurement
0-1.1 MPa (0-180 310-379 kPg
psi) gauge {(45-55 psi)
minimum

If pressure fails low, go to step 10h.

If fuel pressure is above specification, check fuel retyurn lines for restriction.
If no restriction is present, install a new fuej Pressure regulator valve
Recommended Procedure:

* Verify there is fuel in the tank.

* Remove the plug from the front of the engine fuel filter housing. Instali Adapter 303-765 ang
Gauge 0-1.1 MPa (0-160 psi) Bar 014-00761 or equivalent.

* Road test the vehicle at a fult load condition.
If pressure fails low. go to step 10b.

If fuel pressure is above specification, check the fuel return lines for a restriction.
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Performance Diagnostic Procedures

If no restriction is present, instali a new fuel pressure regulator valve.

o \\m

ADDBOT24

Possible Causes:

+ Fue! return fine restricticn

+ Fuel pressure regulator valve
Tools Required:

Adapter 303-765 or equivalent

Gauge 0-1.1 MPa (0-160 psi) Bar (part of Pressure Adapter Kit 014-00761 or equivalent)
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Performance Diagnostic Procedures

10b. Electric Fuel Pump Inlet Restriction

Purpose:
The purpose of this test is to isolate the cause of low fuel pressure.
Electric Fuel Pump Iniet Restriction

Measure restriction at fuel pump iniet.

Instrument Specification Measurement
{0-30 in Hgj 6 in Hg MAX
Vacuum gauge

Recommended Procedure:

Remove the fuel line to the inlet side of the fuel pump. Install Fuel Pump Adapter 310-111 or
equivalent between the fuel inlet line and the electric fuel pump. Connect test adapter to a 0-762
mm Hg (0-30 in Hg) vacuum gauge. Measure restriction at WOT (maximum engine speed out of
gear with the brakes set and the wheels blocked). If restriction is greater than 152 mm Hg (6 in
Hg). there is a restriction between the fuel PUMp and the fuel tank. if restriction is less than 152

mm Hg (6 in Hg). inspect both fuel filters. I the filters are OK. inspect the fuel regulator vaive. If
the regulator and filters are OK. install a new fuel pump.

Possibie Causes:

« Fuel ine restriction

* Fuel pressure regulator valve
= Fuel titers

+ Fuel pump

Tools Required:

Fuel Pump Adapter 310-111 or eguivalent

Vacuum Gauge (part of Pressure Adapter Kit 014-00761 or equivalent)
10c: Fuel Aeration Test

Purpose

To determine if the fuel is aerated and causing a poor idle condition.

Fuel Aeration Test

install a clear hose on the fuel return line at the fuel control module.
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Performance Diagnostic Procedures

Refer to Warkshop Manual Section 303.
Run at the engine at WOT for 2 minutes.

Return fuel should be free of bubbles.

Method Check

Vigual

1. Remove the fuel return line at the fuel control module.

2. Attach a 1/4-inch diameter hose iclear) to the fuet control madule and place the other end of
the hose into Rotunda Tool 034-00005 or equivatent.

3. Turn the ignition on. The fuel pump will cycle on. then off. Diesel fuel may not flow out through
the attached hose after only one key cycie. Repeat the key cycle until fuel flows from the
attached hose.

4. Start the engine.

5. Run at WOT for 2 minutes. Return fuel should be free of bubbies.

6. [f the fuel has air in it. the fuel returning to the tank will appear white. foamy or
non-transparent. If no or very little air is present in the fuel. the fuel will appear
clearftransparent.

7. If air is present in the return fuel, inspect the fuel system for leaks.

Possible Causes:

Note: Air can enter the fuel system at any point where there is suction in the fuel system.
+ Fuel pickup in the fuel tank
« Fuel supply line entering the fuel module from the fuel tank

« Fuel return line entering the fuel module from the engine
Tools Required:

Rotunda Tooi 034-00005 or equivalent

11. Perform KOER On-Demand Self Test

Purpose:

The purpose of this test is to determine if the PCM has detected any fault conditions that would
cause a performance probiem while the engine is running. The KOER seli-test will perform step
tests on the injection control pressure system and the exhaust back pressure system.
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Performance Diagnostic Procedures

Perform KOER On-Demand Self Test

Note: Before performing the KOER On-Demand Self-Test make sure the high pressure ol
passages are free of air. A recent repair to the system may allow air to enter the oil
passages. To remove the air, drive the vehicle (with deceleration and acceleration cycles)
at highway speeds for 32 km (20 miles).

* The self-test will vertfy the ICP, EGR and VGT systems performance.

| KOER OTC | ]

Recommended Procedure:

Note:  Engine will run rough during this test.

Connect the scan tool. Turn off all accessories. If the vehicle is equipped with an APCM, it must
be turned off to pertform the self-test.

* Perform the necessary vehicle preparation and visual inspection. Refer to Quick Test Operation.
* Refer to the scan tool operating manual for instructions.

* Key on. engine running.

+ Foliow the operating instructions from the diagnostic menu.

* Perform a KOER On Demand Self-Test.

* Record the DTCs and refer to the appropriate pinpoint test.

Tools Required:

Scan tool
12a. Low Idle Stability (ICP Pressure)

Purpose:

The purpose of this test is 1o determine if idle stability or low power is caused by a stuck or dirty
IPR or faulty ICP signai.

Low Idie Stability (ICP Pressure)
* Check at low idle and EQOT above 70°C (158" F)
* Monitor the ICP and RPM PIDS with the scan tool.
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Specification @

Parameter 670 RPM Measurement
ICP 4.5-55 MPa -
0.3 MPa

[650-800 psi - 45
psi)
(F-SuperDuty:

Excursion
Early Build)
4.0-50MPa -
C.3 MFPa
(580-725 psi 145
psiy (E-Series or
F-SuperDuty!
Excursion — Late
Build)

Take reading befare discannecting ICP sensor.

If engine RPM is unstable, disconnect the ICP sensor.
* ICP will default to 5.0 MPa {725 psi) when disconnected.
— If RPM smooths out. the ICP sensor or circuit is suspect.

— If RPM is still unstable, reconnect the ICP sensor and go 1o step 12b.

Recommended Procedure:

Note: The engine must be at operating temperature.
+ Connect the scan tool.

+ Key on, engine running.

+ Access and maonitor the ICP and RPM PIDS.

» Operate the engine at fow idle speed.

If engine does not stabilize, disconnect the ICP sensor. If low idle speed stabilizes with the ICP
sensor disconnected, the problem is most likely in the ICP sensor circuit. GO to Pinpoint Test Q. If
RPM does not stabilize, reconnect the sensor and GO to 12b.

Possible Causes:

« Debris stuck in the IPR

» |ICP sensor

» Circuitry

Tools Required:

S¢an tool
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—

12b. Injection Pressure Regulator Test

Purpose:

The purpose of this test is to determine if idie stability or low power is caused by a stuck or dirty
IPR.

Low Idle Stability (ICP Pressure)
» Check at low idle and EQT above 70" G (158 F)
» Monitor the IPR PID with the scan tool.

Specification @
Parameter 670 RPM Measurement

] PR 30°- MAX

Recommended Procedure:

Note: The engine must be at operating temperature.
+ Connect the scan tool,

+ Key on. engine running.

* Access and monitor the IPR and RPM PIDS.

* Ope-ate the engine at low idle speed.
It the IPR duty cycle is less than the MAX specification. go to the next step. If the IPR duty cycle

s grecter than the MAX specification. go to Test 10e of the Hard Start/No Start Diagnostics and
check for an injection control system leak.

Possibyie Causes:
« Debns stuck in the PR

* Injection control system leak
Tools Required:

Scan tool

13. Boost Pressure Test
Purpose:

The purpose of this test is to determine if the engine can develop sufficient boost to obtain specific
power,
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Boost Pressure Test

. Qarefully inspect the intercooler tubes/connections. turbocharger connections. and MAP hose for
signs of damage or leaks.

+ Perform the boost pressure test at 3300 RPM minimum.
+ Monitor the MGP and RPM PIDS with the scan toof.

+ Road test — select appropriate gear to obtain desired engine speed and full load on engine
climbing a hill or a fully loaded truck.

Parameter Specification Measurement

MGP 22 PSIG
NI
{F-SuperDuty:
Excursion)
20 PSIG
minimum
{E-Serias)

Recommended Procedure:

Note: If test fails low, inspect the turbocharge blades for damage. GO to Pinpoint Test KA to
check the variable geometry turbocharger (VGT) operation.

Boost pressure will level out after 3.300 RPM. This is best accomplished either climbing a hill or
with the vehicie fully lcaded.

» Connect the scan toof.
» Key on, engine running.
» Access and monitor the MGP and RPM PIDS.

+ After the engine is up to operating temperature. find an open section of rocad and select the best
gear to achieve a 3.300 RPM acceleration.

« With the accelerator at WOT. record the highest boost pressure reading while accelerating
through the 2,500-3,300 RPM range.

Alternate Procedure:

Install a T {manufactured locally out of common fitings) into the MAP sensor line that comes from
the intake manifold. Make sure the MAP sensor is hooked up for this test.

Connect a T to a 0-30 psi gauge that is temporarily installed in the cab. Route the hose so that it
is not crimped and does not come in contact with any hot surface.
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F-SuperDuty/Excursion

e A e NV S N AN
A0090608 e O P

Possible Causes:

* MAP hose pinciied or open

- Leaking intake, hoses or fittings
» Turbocharger

* Base enging
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+ Intercooier hoses leaking
= Intercooler
* EGR sticking

Tools Required

Scan tool
14. Crankcase Pressure Test

Purpose:

The purpose of this test is to measure the crankcase pressure. Crankcase pressure is a measure
of how well the cylinders are sealing.

Crankcase Pressure Test - F-SuperDuty/Excursion

- Measure the pressure at the oil fill tube with 6.0L Crankcase Pressure Tester p/n 303-758, with
engine at 70- C (158" F) minimum.

» Block the breather tube on the left valve cover.

= Measure with no load at 3.000 RPM.

Instrument Specification. Measurement
(0-112 mm Hg {0 | Less than 15 mm
to 60 HOj Hg (8 H,(O)
Magnehelic
gauge

If greater than 15 mm Hg (8 Hz0), refer to the base engine section in the workshop manual.
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F-SuperDuty/Excursion

£60"Ho O
0-{30) 015 -

AOQ61944

Recommended Procedure - F-SuperDuty/Excursion:
Note: Do not plug hole on Crankcase Pressure Test Adapter 303-758.

Make sure the engine is at Operating temperature. A cold engine will give higher readings.
Remove the ducting to the turbocharger inlet pipe and remove the inlet pipe and elbow that
connects to the breather box. Block the outiet at the valve cover with the cap provided in Pressure
Test Adapter Kit 014-00761 or enuivalent. Install a protective screen over ihe turbocharger inlet.

Screw the Crankcase Pressure Test Adapter 303-758 in the oil fill cap hole. Plumb to the
Magnehelici gauge in the gauge block. Make sure the Magnehelic v gauge has been zeroed.

Start the engine and operate at 3,000 RPM. Hald for 30 seconds minimum and take a stabilized
reading. Do not block the hole at the top of the restrictor tool.
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Crankcase Pressure Test - E-Series

* Measure the pressure at the oil fill tube with 6.0L Crankcase Pressure Tester p/n 303-758. with
engine at 70-C (158°F) minimum.

* Block the breather tube on the left valve cover.

+ Measure with no load at 3,000 RPM.

Instrument Specification. Measurement
0-112 mm Hg (0 | Less than 15 mm
to 60 HO) Hg 8 H.O)
Magnebelic «
gauge

if greater than 15 mm Hg (8 H,O), refer to the base engine section in the workshop manual.
E-Series

0- sn HgO

0-(30: 015 7 -x\\\
0-15 PSl IM HG 5 ,.-" :f/\\\\- [N

//n\\\//‘\\LIM

‘\\ /’/’ \\ _‘// *, - J_/.// . \\

A - -
s LS N
A0092245 L
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Recommended Procedure - E-Series:
Note: Do not plug hole on Crankcase Pressure Test Adapter 303-758.

Makez sure the engine is at operating temperature. A cold engine will give higher readings.
Remove the air cleaner assembly. Remove the ducting to the turbocharger inlet pipe. Remove the
Inlet pipe and elbow that connects to the breather box. For additional information, refer to
Workshop Manual Section 303. Biock the outlet at the valve cover with the cap provided in
Pressure Test Adapter Kit 014-00761 or equivalent. Install a protective screen over the
turbacharger inlet.

CAUTION

Excessive screw clamp torgque may damage the oil fill tube.

Insta | the Crankcase Pressure Test Adapter 303-758 to the oil fill tube using an appropriate
diamster hose and secure with screw clamps. Start by connecting one end of the hose to the
knurled surface of Crankcase Pressure Test Adapter 303-758 and the opposite end of the hose to
the oll fill tube and secure with screw clamps.

Piuma to the Magnehelic& gauge in the gauge block. Make sure the Magnehelic i gauge has
been zeroed.

Start the engine and operate at 3,000 RPM. Hold for 30 seconds minimum and take a stabilized
reading. Do not block the hole at the top of the restrictor tool.

Possible Causes:
+ Broken or worn compression rings
* Polished cylinder bores

* Leaking or bent valves

Inspect the air induction system. if the air induction system allows dirt to enter the cylinders, it will
quickly “dust” the engine causing high crankcase pressure.

Tools Required:

« Crankcase Pressure Test Adapter 303-758 or equivalent

* Magnehelic® gauge (part of Pressure Test Kit 014-00761)

* Protective screen

« Hose

+ Screw clamps
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15. Oil Aeration Test

Purpose:

The purpose of this test is to determine if the engine lube oil is aerated and causing poor idle
guality.

Qil Aeration Test
* Run engine at 3000 RPM for 1 minute.
* Take ol sample from the oil pressure switch port at idie.

* Inspect the sample for presence of air bubbles.

Method Check
Yisual

* Excessive oil aeration can be causeq by depleted oil additives, pick-up tube leak. front cover
seal leak. or upper pan seal leak.

Recommended Procedure:
Note:  The engine must be at Operating temperature.

Cperate the engine at 3.000 RPM for 1 minute.

Possibie Causes:

* Extended oil drain intervals — the anti-foam additives in the oil may be depleted from severe
use or extended intervals.

* Air may be present due to recent engine repair on injection control pressure system. |t may be
necessary 1o run the vehicle aggressively for 24-32 kilometers (15-20 miles) to remove excess
air.

* Incorrect type or grade of oil.

Tools Required:

Ciear container — approximately 0.95L (1-guart)
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Diagnostic Trouble Code (DTC) Descriptions

Pinpaoint Test Step GO to Direction
4-Digit Description KOEO KOER Continuous
PCO46 Turbe/Super Charger Boost Cantral Solanod GO 0 Pnpoint Test AK.
Circuit Range/Performance

PO0ES MAPBARO Correlation GO o Pinpuint Test AU,

POGoE Intake: Air Temperature Sensor 2 Circuit GO to G2
Range/Performance

PO0S7 Intake Air Tcmperature Sensor 2 Gircuit Low GO to GB.
It

FPo0ga Intake Air Temperature Sensor 2 Circuit High GO GB.
Inpat

POt101 Mass or Volume Ar Flow Cireuit GO 1o J2.
Range/Parormance

FP0103 Mass or Volume Air Flow Circuit High fnput GOic J8

0107 Manitoid Absolute Pressure/BARO Sensar GO tc H2
Low Input

FO108 Manifold Absolute Pressure’BARC Sensar GO o Hs.
High Input

Fo112 Intake Air Temperature Circuit Low Input GO to Fz2.

FO113 Intake: &ir Temperature Circuit High Input GOt F4,

FO117 Engine Coolant Temperature Circutt Low Input G0 o K2

FO118 Engine Coolant Temperature High Input GO 1o K4

PO148 Fueling Error GO to Prpsint Test AT,

PO196 Enginge Oil Temperature Senscr Circui! GOt L2
Range/Performance

PO197 Engine Oil Temperature Sensor Crreuit Low GO to LY.
fnput

[PO198 Engine Oil Temperature Sensor Circun High GO o LS.
Input

P32139 Engine Overspeead Conddicn a

P2230 Fuel Pump Primary Gircurt GO to M2

PI231 Fuel Pump Secondary Circuit Low GOt M6,

P232 Fuel Pump Secondary Circuit High GO o M0

PN236 Turbo/Super Cnarger Boost Sensar A Circuit GO o E2.
RangePerformance

PN23v Turbo/Super Charger Boos! Scnsor A Crcuit GO 1o E6.
Low

FP238 Turbo-Super Charger Boost Sensor A Circuit GOt ET0.
High

P0z61 Cylinder #1 Injector Circuit Low GO tw P1.

PO262 Cylinder #1 injector Circuit High GOt P11

PO2E3 Cylinder #1 Contribution/Batance GO to P1.

FO284 Cylinder 22 Injector Gircuil Low GO to P1.

Pl265 Cylinder 42 Injector Circuit Hign GO te P9

T ertinned
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Diagnostic Trouble Code (DTC) Descriptions

Pinpoint Test Step GO to Direction
4-Digit Description KOEO KQER Continuous
POZ66 Cylinder #2 Contribution/Balance GO o P1.
FO267 Cylinder #3 Injector Circuit Low GO io P1.
PO268 Cylinder %3 injector Circuit High GOt Pl
P0265 Cylinder #3 Contribution/Balance GO to P1.
PO270 Cylinder #4 Injector Circuit Low GOt P1.
PO271 Cylinder #4 Injector Circuit High GOt P1.
PO272 Cylinder #4 Contribution/Balance GO o P1.
P0273 Cylinder #5 Injector Circuit Low G0t P1
FO274 Cylinder #5 Injector Circuit High GO to P1.
PO275 Cylinder #5 Contribution/Balance GO to P1.
PO278 Cylinder #6 Injector Circuit Low GO to P1.
PO277 Cyiinder #8 Injector Circuit High GO to P1.
PO278 Cylinder #6 Contribution/Balance GO to P1.
P0O279 Cylinder #7 Injector Circuit Low GO to PT.
PG280 Cytinder #7 Injectar Circuit High GO 1w P1.
PO281 Cylinder #7 Contribution/Balance GO te P1.
POz282 Cylinder #8 Injector Circuit Low GO 1o P1.
P0283 Cylinder #8 Injectar Circuit High GO 1o P1.
PO2B4 Cylinder 48 Contribution/Balance GO to PT,
FO2a7 Vehiclte Overspeed Condition a
P02%8 Engine Oil Cvertemperature Condition GO 1o L19.
P0299 Turbo/SuperCharger Under Boost GO te Pinpoint Test KA.
PO300 Random Misfire Detected GO to Pinpoint Test AR.
P30t Cylinder #1 Misfire Detected GO to PY.
PO302 Cylinder #2 Mistirs Detectad GO o P7.
P0303 Cylinder #3 Misfire Detected G0 to P7.
PO304 Cylinder #4 Misfire Detected GO to P7.
P0O305 Cylinder #5 Misfire Detected GO to P7.
PO306 Cylinder #6 Misfire Detected GO to P7.
P0307 Cylinder #7 Mistire Detected GO o P7.
F(308 Cylinder #8 Misfire Detected GO tc P7.
P0335 Crankshaft Positton Sensor A Circuit GO to Pinpoint Test D.
FO336 Crankshatt Position Senscr A Circuit GO to Pinpoint Test D,

Range/Performance
P0O340 Camshaft Position Sensor A Circuit (Bank 1 GO to Pinpoint Test V.
or single sensor)
PO341 Camshaft Position Sensor A Circuit GO to Pinpoint Test V.
Range/Performance {Bank 1 or single sensor)
PO381 Glow PlugiHeater Indicator Circuit a
‘Continued]
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Diagnostic Trouble Code (DTC) Descriptions

Pinpoint Test Step GO to Direction
3-Digit Description KOEO KOER Continuous
P40 Extaust Gas Recincuation Flow Insufficient GOl W2,

DNetected
Po402 Exhaast Gas Rooeculalior = ow Excesswa GO io W2
Detectev
PO403 Exhaust Gas Recirculatior Contrs: Crout GO 0 W4
P0404 Exhaust Gas Recrculation Contra: Crou t GO 1w W9
RangePearformancs
20405 Exhaust Gas Roeorcuiatien Sensss A C rowt GG o W10
Lo
20408 Exhaost Gas Recirculal on Soascr A Croun GOt W14,
High
20407 Exnaust (Gag Hecircsiston Sanscr B Crouin GO to Pinpoint Test AX,
Low
20408 Exnaust Gas Recircuiaion senscr B Cimoun GO to Pinpoint Test AX
High
20460 Fusl Lavel Sanscy Ciroi d
=041 Fuel Level Senser Circair RasgaPartormrance “
20470 Exnaust Pressure Sentar GO to X2
2047 Exnaust Pressure Sensor Range Zeriomance GO 1w X6.
20472 Exnaust Prossure Sensor Low Inpat GG o X10.
2473 Exnaust Pressure Sensar digh Inpat GO o X15.
20478 Exnaust Prossure Control Valve Hegh inpat GO ¢ Finpoint Test KA.
“0480 Fan 1 Conrol Cirout GO 1o Finpoint Test AH.
20487 EGR Throttle Position Cortrel Ciroui GO 12 Pinpoint Test AX.
20488 EGR Thrattle Position Ranngo/Parformance GO to Pinpoint Test AX.
20500 Vehicle Soced Sansor A e
20528 Fan Speed Sersor Circait No Sianal GC w0 Pinpoint Test AR,
20560 System Voltage GO to Pinpuirt Test A,
20s62 Systern Voliage Low GO to Pinpoint Test A,
20563 System Vaoliage Hign GO to Pinpoint Test A.
20565 Cruise Contral ON Signal GO 10 Pinpoint Test Y,
PO566 Cruise Control OFF Signai GO to Pinpoint Test Y.
20567 Cruise Control RESUME Signal GO 1o Pinpoint Test Y.
POS6E Cruise Control SET Signal GO o Pinpoint Test Y.
PO5E9 Cruise Control COAST Signal GO 1o Pinpoint Test Y.
POB0S Powertrain Control Module Keep Alive GO te Pinpoint Test Z.
Memory (KAM) Er-ar
PGEOS Powertrain Control Module Read Only GO to Pinpoint Test AA.
Memary (RO} Error
POG0OG ECM/PCM Processor e
P11 Fuel Injector Control Module Performance Replace FICM.
20820 Generator 1 Controd Circut 4

[Continued)
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Diagnostic Subroutines

4-69

Diagnostic Trouble Code (DTC) Descriptions

Pinpoint Test Step GO to Direction
4-Digit Description KOEQ KOER Continuous
POG23 Generator Lamp Control Circuit g
PO645 A/C Clutch Relay Control Circuit GO to Pinpoint Test AV,
POB49 Cruise Contral Lamp Gontral Circuit d
POB70 Glow Plug Module Contral Circuit GO to Pinpoint Test AF.
POB71 Cylinder 1 Glow Plug Circuit GO to Pinpoint Test AF.
POGT2 Cylinder 2 Glow Plug Crrcuit GO to Pinpoint Test AF.
POG73 Cylinder 3 Glow Plug Circuit GO to Pinpoint Test AF.
FO674 Cyiinder 4 Glow Plug Circuit GO to Pinpoint Test AF,
POB7S Cylinder 5 Glow Plug Circut GO 1o Pinpoint Test AF,
PO67E Cylinder 6 Glow Plug Circuit GO to Pinpoint Test AF,
PQO&77 Cylinder 7 Glow Plug Circuit GO to Pinpoint Test AF.
POG78 Cylinder 8 Giow Plug Circuit GO to Pinpeint Test AF.
POGE3 Glow Plug Control Module to PCM GO ta Pinpoint Test AF.

Communication Circuit
PO700 Transmission Control System {(MIL Request) b
PO703 Brake Switch B Input Circuit GO to Pinpoint Test AY.
PO704 Clutch Switch nput Circuit GO to Pinpoint Test C.
P1000 OBD Systems Readiness Test Not Complete GO ta Pinpaint Test AC.
P1001 KOER Not Able To Complete. KOER Aboried a
P1102 Mass Air Flow Sensor in Range But Lower GO to Pinpaint Test J.
Than Expectad
P1138 Water in Fuel Indicator Circuit d
P1148 Generatar 2 Control Circuit g
P1149 Generatar 2 Control Circuit High e
P1184 Engine Oil Temperature Sensor Out OF Self GO te L13.
Test Range
P1260 Theft Detected. Vehicle Immobilized i
P1334 EGH Throttle Position Sensor Minimum Stop GO to Pinpoint Test AX.
Performance
P1335 EGR Position Sensor Minumum Stop GO to Pinpoint Test W,
Performance
P1378 FICM Supply Voitage Circuit Low GO to 82
P1379 FICM Supply Veltage Circuit High GO to §7.
P1408 Exhaust Gas Recirculation Fiow Qut Of k
Self-Test Range
P1464 A/C Demand Out Of Self-Test Range GO 1o Pinpoint Test AM.
P1501 Vehicle Speed Sensor Out Of Self-Test =
Range
P1502 Invalid Test -- Auxiliary Power Gonirol GO to Pinpoint Test AE.
Module Functioning
F1531 invalid Test — Accelerator Pedal Movement Repeal the selftesi,
(Continued)
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4-70 Diagnostic Subroutines

Diagnostic Trouble Code (DTC) Descriptions

Pinpoint Test Step GO {o Direction
4-Digit Description KOEQO KOER Continuous
Fl1a2¢ Parking Brake Switch Circuit GO to Pinpoint Test |,
F1635 Tire/Axte Qut Of Acceplable Hange .

F1633 Vehicic 1D Block Corrupted. Not Programmed €

F17C3 Brake Swich Out Of Sall-Test Range GO 1o Pinpoint Test Al

FA705 Tranzmussion Range Circuit Net indicating GO to Pinpoint Test AL.
Park’Neuiral Dunng Scelf-Test

F1725 Insutticient Engine Speed Increase During m
Setf-Test

F1726 Insufficient Engine Specd Decrease Ddring m
Self-Test

2122 Throttle/Pedal Position Sensor’Switch D GO o AG2.
Circuit Low Input

2123 Thretile/Pedal Position Sensor’Swiich D GO 1o AGS.
Circuit High Input

Fe2127 Thretle/Pedal Position Sensor'Switch E GO o AG2.
Circuir Low Input

Feizg Throttle'Pedal Position Sensor’Switch E GO to AGS.
Circuit High Input

Fz132 Throtlle/Pedal Position Sensor’Switch F GO to AG2.
Corcuit Low Input

P2133 Throttle/Pedal Position SensorSwitch F GOt AGS.
Circuit High Input

P2 ag Throtte/Peda: Position SensorSwitch DE GO o AG13.
Volage Correlation

P213% ThrottiesPedal Position Sensor’Switch DiF GO te AG13.
Voltage Correlatian

P2140 ThrottlesPedal Positicn Sensor’Switch E/F GO to AG1T3.
Yaltage Correlation

P21a9 Intake Air Termperature 1/2 Correlatian GO te Pinpoint Test AW,

PerG2 Turbo/Super Charger Boost Pressure Mot GO to Pinpoint Test KA.
Detacicd — Mechanical

Fze63 Turbe:Super Charger System Performance GO to Pinpoint Test KA.

2268 Water in Fuel Cendtion GO to Pinpoint Test O,

22064 in actor Control Pressure Sensor Circuit GO to Pinpoint Test AQ.
RBange/Pefcrmance

P2285 Injector Cortrol Pressure Sensor Circuit Low GOt Q2.

P2285 Injectar Contra! Pressure Senscr Circuit Hign GO to Q6.

2288 Injector Control Pressure Too High GO to Pinpoint Test AQ.

pzesa Injector Control Pressure Toc High - Engine GO to Pinpoint Test AP,
Ot

Fazad In:ector Cantral Pressure Too Low GO to AO9.

22209 Irjecior Control Pressure Tao Low - Engine GO to Pinpoint Test AQ.
Cranking

SB0ED FICMM Circuit  Throttle/Fue: Inhibit Circuit GO to Pinpoint Test AT.
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Diagnostic Subroutines 4-71
. . - r ~y . . . .,
Diagnostic Trouble Code (DTC) Descriptions
Pinpoint Test Step GO to Direction
4-Digit Description KOEO KCER Continuous
P2614 Camsnatt Position Output Gircuit GO to Pinpaint Test V.
P2617 Crankshati Positior Output Circuit GO lo Pinpeint Test 1,
P2623 jectar Cantral Pressure Regutator Circuit GO to Pinpoint Test A,
L0101 Lost Communication with TG Replace PR,
o105 Lost Communication with FICM GO 1o Pinpaint Test AS.
L0155 Lost Communication with Instrument Cluster :
Uo306 Software Incompatibiity with Fuel Injector !
Controt Module
B1213 Less than two keys programmed o the i
system
B1342 ECU gamagea (EEPROM in PCM not I
working. replace PCM)
B1800 PATS Ignition Key Transpendar Signal ls Not I
Heceived
B16M1 PATS Received Incorrect Key-Cade From
lgnitian Key Transpendecr
Bi1602 PATS Received Invalid Format Of Key-Code i
From lgmition Key Transponder
B1681 PATS Transceiver Module Signal 45 Not i
Recsivaq
B2103 Antenna Not Connected !
B243 Transpander Programming Failed !
P1610 Interactive Reprogramming Code — Replace Reflash the moduie.
PCM moduie
F1611 Interactive Reprogramming Cede — Diagnose Reflash the mooule.
Furthor
P1615 Imteractive Reprogramming Code — Flash Reflash the module.
Erase Error
P1616 Interactive Reprogramming Code — Flash Faflash the maodure,
Erase Errer. Low Voltage
P1617 fnteractive Reprogramming Cade — Biock Retiash the madule.
Programming Error
P1518 Interactive Reprogramming Code - Blaex Reflash the modulc.
Programming Error, Low Voltage
(Continuad?
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4-72 Diagnostic Subroutines

Diagnostic Trouble Code (DTC) Descriptions

Pinpoint Test Step GO to Direction

4-Digit Description KOEO KOER Continuous
Malfunction Indicator f

a Rerun self-test. refer to Symptom Quick Test for turther diagnostic informatian.

d Refer ta the Workshop Manua! Section 413 for diagnostic srocedures.

¢ For F-SuperDuty/Excursion. vehicle speed mformation is provided by the anti-lack brake system. Refer to
Waorkshop Manual Section 208. For E-Scries. refer to Workshop Manual Secton 307,

b Clear the DTCs. Repeat the sel-test. If the DTC is retrieved again. install a new PCM,

g Retfer to Workshap Manual Section 414 for diagnostic procedurcs,

h  Refer to Warkshop Manual Section 307 for diagnostic proceaures.

J Refer to Workshop Manual Section 419 for diagnestic arocedures.

k Refer to Performance Diagnostic Procedures for further diagnastas.

c Refer to Section 2, Flash Electrically Erasable Prograrmimable Read Oniy Memory — Flash EEPROM

m If the Glow Plug Monitor Self-Test abarts and this DTC is present. repeat the Glow Plug Monitor Self-Test.

| Refer to Warkshop Manual Sectton 418 for ciagnostic procedures.

t Malfunction indicator lamp concerns. Refer to Secton 3, Symatom Chart
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Diagnostic Subroutines 4-73

Injector Interrupt for Enhanced Diagnostics

Diagnose Rough Idle Only

This test will help diagnose weak cylinders/injectors by allowing the scan tool operator to interrupt
Injectors individually. This is performed by using scan tools to interrupt injector output to the engine
cylinder that corresponds to the number on the injector PiD.

A performance diagnostic sheet should be completed before using this tool. High ICP after the
high idle test (test 12 on the performance diagnostics sheet to indicate oil aeration), fow fuel
pressure, bad dual-mass flywheel, and high crankcase pressure are just a few of the possibilities
that can cause a rough idle. After completing the performance diagnostic sheet, if there is no
direction given for corrective action and rough idie is present, use the enhanced diagnostic ability
of the Injector Interrupt.

Diagnose Rough Idle (Only)

Start the engine and monitor the EQOT — the EOT is to be maintained within -15°C (5°F) during
the test. The test must be performed while rough idle is occurring. Record the MFDES reading
before interrupting any injectors; this will be the baseline for the rest of the test. The MEDES
reading will not steady and will fiuctuate rapidly. Take a five second snapshot of the PID
information and record the high and low MFDES readings on the Injector Interrupt Tool Enhanced
diagnostics sheet, using only MFDES numbers that have appeared at lease two times during the
racording. After recording a baseline, interrupt each injector individually and repeat the above
steps to obtain the high and low readings while each injector is interrupted. These numbers should
be recorded on the Injector Interrupt Tool Enhanced diagnostic sheet.

The enhanced diagnostic sheet is intended to be photocopied and then compieted for each vehicle
that is tested. A completed performance diagnostic sheet and enhanced diagnostic sheet must
accompany any returned warranty parts and cores.

The following example iliustrates the use of a scan tool to monitor the MFDES, as described in the
paragraph above.

Injector Off MFDES Average MFDES Deviation
Baseline = 0 10.1-10.1 mg 101

1 10.7-10.9 mg 10.8 0.7

2 10.6-10.9 mg 10.9 0.7

3 10.5-11.0 mg 10.8 G7

4 9.8-10.5 mg® 10.2 0.1

5 10.5-10.9 mg 10.7 0.8

iContinuead:
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Diagnostic Subroutines

Injector Interrupt for Enhanced Diagnostics

Injector Off MFDES Average MFDES Deviation
G 10.2-10.6 mg® 0.4 0.3
7 16.4-11.0 mg 10.7 3.6
8 10.6-10.8 mg 16.7 0.8

a Low cylinder contributor
EOT =176F
mqg == milligrams

Complete the enhanced diagnostic graph to illustrate the difference between cylinders and help
identify weak cylinders/injectors. To start this process. derive the average for each of the MFDES
readings by adding the high and low numbers together and dividing by two. For example, cylinder
No. 5 has a reading of 10.5-10.9. Therefore, the equation would be: 105 + 10.9 = 21.4 divided by
2 =10.7 (f needed, round the number up to the nearest tenth). Record this number on the
enhanced diagnostic sheet for the appropriate cylinder. Now, subtract his number from the
average MFDES recorded for the baseline. For example. cylinder No. 5 has an average MFDES of
10.7 and if the baseline MFDES was 10.1, the equation would be: 10.7-10.1 = 0.6. Therefore, 0.6
would be the deviation from the baseline. Perform these calculations for all cylinder readings.

In order to get the cutoff number, average all of the deviations. For example, as in the sample, we
would add the following numbers: 0.7 + 0.7 + 0.7 + 0.1 + 0.6 +0.3 +0.6 + 0.6 = 4.3, Divide the
sum by eight and round to the nearest tenth: 4.3 + 8 = 0.5375 ~ 0.5. Therefore, 0.5 would be the
cutoff line for weak cylinders/injectors. By using this test, cylinders No. 4 and 6 have been
identified as being weak.

Perform a relative compression test using a scan tool or check compression with a mechanical
gauge on the weak cylinders and one or two of the strong contributing cylinders. Compare the
weak cylinder readings against the strong contributing cylinders to verify that the power cylinder is
mechanically sound. If the compression readings are within 20% of each other, the power
cylinders can be considered good.

After injector replacement, test drive the vehicle for at least 20 miles and confirm that the rough
idie soncern has been corrected, do not retest.
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Diagnostic Subroutines 4-75

Injector Interrupt for Enhanced Diagnostics

If a rough idle persists, the test should be performed again. After all tests are run, all DTCs should
be cleared before returning the vehicle to the customer.
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