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Associated Procedures

Troubleshooting Steps

STEPS SPECIFICATIONS

STEP 1. Check for an active fault code.

STEP 1A. Check for an active fault code. Fault Code 227 active?

STEP 1B. Check the fuel pressure sensor connections. Aftertreatment fuel pressure sensor and fuel delivery pressure
sensor wiring harness connections swapped?

STEP 2. Check the fuel supply.

STEP 2A. Check the vehicle fuel tanks for fuel. Fuel in the fuel tanks?

STEP 2B. Verify the fuel system has been primed. Fuel system properly primed?

STEP 2C. Check for fuel leaks. Any fuel leaks in the tanks or the fuel supply lines?

STEP 2D. Check for fuel inlet restriction. Fuel inlet restriction less than the specifications listed?

STEP 3. Check the engine operation.

STEP 3A. Crank the engine to see if it starts. Engine start?

STEP 4. Check the fuel lift pump operation.
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STEPS SPECIFICATIONS

STEP 4A. Check the fuel lift pump for activation at
keyswitch ON.

Fuel lift pump operate when the keyswitch is turned ON?

STEP 4B. Check the fuel lift pump pressure. Positive fuel pressure greater than 64 kPa [10 psi] present when
the lift pump is operating?

STEP 5. Check the fuel shutoff valve operation.

STEP 5A. Check the fuel shutoff valve electrical
operation.

Fuel shutoff valve operates and 12-VDC present at the terminal
of the fuel shutoff valve when the keyswitch is turned ON?

STEP 5B. Check the fuel shutoff valve mechanical
operation.

Pressure difference greater than 69 kPa [10 psi]?

STEP 5C. Check for a mechanical restriction of the fuel
shutoff valve.

Debris present in the fuel shutoff valve or signs the fuel shutoff
valve is restricting flow?

STEP 6. Check the 1724 kPa [250 psi] fuel pressure regulator.

STEP 6A. Inspect the 1724 kPa [250 psi] fuel pressure
regulator.

Any amount of fuel coming from the engine control module
(ECM) cooling plate supply line while the engine is cranking
and the fueling and timing actuators are disconnected from the
engine harness?

STEP 7. Check the 2620 kPa [380 psi] pressure regulator.

STEP 7A. Inspect the 2620 kPa [380 psi] pressure
regulator.

More than 237 ml [8 oz] of fuel coming from the drain line while
the engine is cranking for 15 seconds and the fueling and
timing actuators are disconnected from the engine harness?

STEP 8. Check the fuel pump (gear pump) pressure.

STEP 8A. Measure the fuel pump (gear pump) pressure
while cranking.

Fuel pump (gear pump) pressure less than 2413 kPa [350 psi]
cranking at 130 rpm for 15 seconds?

STEP 9. Check the fuel pressure.

STEP 9A. Measure the fuel pump (gear pump) pressure
at idle.

Fuel pump (gear pump) pressure at least 1448 kPa [210 psi] at
idle?

STEP 9B. Measure the fuel pump (gear pump) pressure
at high idle.

Fuel pump (gear pump) pressure a minimum of 1931 kPa [280
psi] at 2000 rpm?

STEP 10. Check for air in the pressure-side fuel.
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STEPS SPECIFICATIONS

STEP 10A. Check for air in the pressure-side fuel. Air present in the pressure-side fuel?

STEP 11. Check the fuel inlet restriction.

STEP 11A. Measure the fuel inlet restriction. Fuel inlet restriction less than the specification?

STEP 12. Check the fuel shutoff valve.

STEP 12A. Check for a mechanical restriction of the fuel
shutoff valve.

Debris present in the fuel shutoff valve or signs the fuel shutoff
valve is restricting flow?

STEP 13. Check the pressure-side fuel filter.

STEP 13A. Measure the pressure drop across the
pressure-side fuel filter.

Pressure drop across the pressure-side fuel filter less than 517
kPa [75 psi]?

STEP 14. Check the 1724 kPa [250 psi] fuel pressure regulator.

STEP 14A. Inspect the 1724 kPa [250 psi] fuel pressure
regulator.

Any amount of fuel coming from the ECM cooling plate supply
line while the engine is cranking and the fueling and timing
actuators are disconnected from the engine harness?

STEP 15. Check the 2620 kPa [380 psi] pressure regulator.

STEP 15A. Inspect the 2620 kPa [380 psi] pressure
regulator.

More than 237 ml [8 oz] of fuel coming from the drain line while
the engine is cranking for 15 seconds and the fueling and
timing actuators are disconnected from the engine harness.

STEP 16. Check the fuel pressure sensor for accuracy.

STEP 16A. Verify the accuracy of the rail fuel pressure
sensor.

INSITE™ electronic service tool and pressure gauge readings
match within 138 kPa [20 psi]?

STEP 17. Clear the fault codes.

STEP 17A. Disable the fault code. Fault Code 2215 inactive?

STEP 17B. Clear the inactive fault codes. All fault codes cleared?
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Guided Step 1A - Check for an active fault code.

Conditions

Turn keyswitch ON.

Connect INSITE™ electronic service tool.

Action

Use INSITE™ electronic service tool to read the fault codes.

Note: If Fault Code 2215 is active or inactive, attempt to clear the fault. If the fault code remains active or inactive, continue through the tree.

Fault Code 227 active?

YES NO
No Repair No Repair

Troubleshoot Fault Code 227 Go to 1B

Guided Step 1B - Check the fuel pressure sensor connections.

Conditions

Turn keyswitch OFF.

Action

It is possible to swap the connections between the aftertreatment fuel pressure sensor and the fuel delivery pressure sensor. If this occurs,
Fault Code 2215 will intermittently go active and the engine will operate very rough and will surge at low idle. If these symptoms are present,
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Guided Step 1B - Check the fuel pressure sensor connections.
make sure the fuel pressure connections are connected properly.

Aftertreatment fuel pressure sensor and fuel delivery pressure sensor wiring harness connections swapped?

YES NO

Properly connect the aftertreatment fuel pressure sensor and fuel
delivery pressure sensor wiring harness connections. No Repair

Go to 17A Go to 2A

Guided Step 2A - Check the vehicle fuel tanks for fuel.

Conditions

Turn keyswitch OFF.

Action

Fuel in the fuel tanks?

YES NO

No Repair Fill the fuel tanks.
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Guided Step 2A - Check the vehicle fuel tanks for fuel.

Go to 2B Go to 17A

Guided Step 2B - Verify the fuel system has been primed.

Conditions

Turn keyswitch OFF.

Action

Verify the fuel system has been properly primed.

Use the following procedure for fuel system priming information found in the Signature™, ISX, and QSX15 Service Manual, Bulletin
3666329. Refer to Procedure 006-015 in Section 6.

Fuel system properly primed?

YES NO

No Repair

Prime the fuel system.

Use the following procedure in the Signature™, ISX, and QSX15
Service Manual, Bulletin 3666329. Refer to Procedure 006-015 in
Section 6.

Go to 2C Go to 17A
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Guided Step 2C - Check for fuel leaks.

Conditions

Turn keyswitch OFF.

Action

Inspect for fuel leaks.

Any fuel leaks in the tanks or the fuel supply lines?

YES NO

Locate and repair the source of the fuel leak by checking all the engine
and original equipment manufacturer (OEM) supply lines, fittings,
suction-side fuel filter head, fuel tank stand pipes, ECM cooling plate,
and ECM cooling plate fuel supply and return lines.

No Repair

Go to 17A Go to 2D

Guided Step 2D - Check for fuel inlet restriction.

Conditions

Connect the vacuum gauge to the suction side Compuchek™ fitting.

Turn keyswitch ON.

Operate engine at high idle (engine cranking if troubleshooting No-Start).

Action
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Guided Step 2D - Check for fuel inlet restriction.
Check the fuel inlet restriction.

Dirty: 305 mm-Hg [12 in-Hg]

New: 203 mm-Hg [8 in-Hg]

Use the following procedure in the Signature™, ISX, and QSX15 Service Manual, Bulletin 3666239. Refer to Procedure 006-020 in Section
6.

Fuel inlet restriction less than the specifications listed?

YES NO

No Repair

Locate the cause of high fuel inlet restriction.

Check the suction-side fuel filter and fuel supply lines.

Note: For QSK only, check the 300 micron inlet filter screen for debris.

Use the following procedure in the Signature™, ISX, and QSX15
Service Manual, Bulletin 3666239. Refer to Procedure 005-073 in
Section 5.

Go to 3A Repair complete

Guided Step 3A - Crank the engine to see if it starts.
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Guided Step 3A - Crank the engine to see if it starts.
Conditions

Turn keyswitch ON.

Action

Engine start?

YES NO
No Repair No Repair

Go to 9A Go to 4A

Guided Step 4A - Check the fuel lift pump operation.

Conditions

Turn keyswitch ON.

Action

Verify the fuel lift pump operates when the vehicle keyswitch is turned ON.

Fuel lift pump operate when the keyswitch is turned ON?
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Guided Step 4A - Check the fuel lift pump operation.

YES NO

No Repair
Check the fuel lift pump. Use the following procedure found in the
Signature™, ISX, and QSX15 Service Manual, Bulletin 3666239. Refer
to Procedure 005-045 in Section 5.

Go to 4B Go to 17A

Guided Step 4B - Check the fuel lift pump pressure.

Conditions

Turn keyswitch ON.

Connect a pressure gauge on the gear pump inlet Compuchek™ fitting.

Action

Verify there is a positive fuel pressure greater than 64 kPa [10 psi] when the fuel lift pump is operating.

Note: Erratic fuel lift pump pressure can indicate air in the fuel.

Positive fuel pressure greater than 64 kPa [10 psi] present when the lift pump is operating?

YES NO

No Repair
Repair or replace the fuel lift pump. Use the following procedure in the
Signature™, ISX, and QSX15 Service Manual, Bulletin 3666239. Refer
to Procedure 005-045 in Section 5.

10 of 28 1/28/2017 2:09 PM



Guided Step 4B - Check the fuel lift pump pressure.

Go to 5A Go to 17A

Guided Step 5A - Check the fuel shutoff valve electrical operation.

Conditions

Turn keyswitch ON.

Action

Verify the fuel shutoff operates and there is 12-VDC present at the terminal of the fuel shutoff valve when the keyswitch is turned ON.

Fuel shutoff valve operates and 12-VDC present at the terminal of the fuel shutoff valve when the keyswitch is turned ON?

YES NO

No Repair
Check the fuel shutoff valve. Use the following procedure in the
Signature™, ISX, and QSX15 Service Manual, Bulletin 3666239. Refer
to Procedure 005-043 in Section 5.

Go to 5B Go to 17A
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Guided Step 5B - Check the fuel shutoff valve mechanical operation.

Conditions

Connect pressure gauge, Part Number 3375932, on the rail fuel pressure Compuchek™ fitting.

Connect a pressure gauge, Part Number 3375932, on the gear pump output pressure Compuchek™ fitting.

Turn keyswitch ON.

Action

A restricted pressure-side fuel filter will cause erroneous fuel pressure drop readings during this test. Address any fuel filter issues before
proceeding.

Pressure difference greater than 69 kPa [10 psi]?

YES NO

Repair or replace the fuel shutoff valve. Use the following procedure in
the Signature™, ISX, and QSX15 Service Manual, Bulletin 3666239.
Refer to Procedure 005-043 in Section 5.

No Repair

Go to 6A Go to 5C

Guided Step 5C - Check for a mechanical restriction of the fuel shutoff valve.

Conditions

Turn keyswitch OFF.

Action
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Guided Step 5C - Check for a mechanical restriction of the fuel shutoff valve.
Remove and inspect the fuel shutoff valve for a mechanical restriction.

Use the following procedure in the Signature™, ISX, and QSX15 Service Manual, Bulletin 3666239. Refer to Procedure 005-043 in Section
5.

Debris present in the fuel shutoff valve or signs the fuel shutoff valve is restricting flow?

YES NO

Repair or replace the fuel shutoff valve. Use the following procedure in
the Signature™, ISX, and QSX15 Service Manual, Bulletin 3666239.
Refer to Procedure 005-043 in Section 5.

No Repair

Go to 17A Go to 6A

Guided Step 6A - Inspect the 1724 kPa [250 psi] fuel pressure regulator.

Conditions

Turn keyswitch OFF.

Connect the engine wiring harness to the fuel shutoff valve.

Action
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Guided Step 6A - Inspect the 1724 kPa [250 psi] fuel pressure regulator.
Disconnect the wiring harness from the fueling and timing actuators.

Remove the fuel line that connects the pressure fuel filter head on the integrated fuel system module (IFSM) to the ECM cooling plate at
the cooling plate.

Install a cap onto the fitting into the cooling plate to make sure no air is brought into the fuel system.

Place the fuel line into a bucket and crank the engine. If there is a measurable amount of fuel coming out of the line during cranking, fuel
is bypassing the 1724 kPa [250 psi] regulator.

Any amount of fuel coming from the ECM cooling plate supply line while the engine is cranking and the fueling and timing actuators are
disconnected from the engine harness?

YES NO

Remove and inspect the 1724 kPa [250 psi] pressure regulator for
debris that can stick the regulator open and for cut or missing o-rings.

Replace the 1724 kPa [250 psi] regulator. Use the following procedure
in the Signature™, ISX, and QSX15 Service Manual, Bulletin 3666239.
Refer to Procedure 005-073 in Section 5.

No Repair

Go to 17A Go to 7A

Guided Step 7A - Inspect the 2620 kPa [380 psi] pressure regulator.
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Guided Step 7A - Inspect the 2620 kPa [380 psi] pressure regulator.

Conditions

Turn keyswitch OFF.

Connect the engine wiring harness to the fuel shutoff valve.

Action

Disconnect the OEM drain line connection at the IFSM.

Install a short piece of hose and place the end into a bucket.

Disconnect the wiring harness from the fueling and timing actuators.

Turn keyswitch ON and wait until the lift pump stops operating.

Crank the engine for 15 seconds and measure the fuel from the IFSM drain.

More than 237 ml [8 oz] of fuel coming from the drain line while the engine is cranking for 15 seconds and the fueling and timing actuators are
disconnected from the engine harness?

YES NO

Remove and inspect the 2620 kPa [380 psi] pressure regulator for
debris that can cause the regulator to stick open and inspect for cut or
missing o-rings.

Replace the regulator.

Use the following procedure in the Signature™, ISX, and QSX15
Service Manual, Bulletin 3666239. Refer to Procedure 005-073 in
Section 5.

No Repair

Go to 17A Go to 8A
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Guided Step 8A - Measure the fuel pump (gear pump) pressure while cranking.

Conditions

Connect a pressure gauge to the Compuchek™ fitting on the back of the fuel pump (gear pump).

Turn keyswitch ON.

Disconnect the wire at the fuel shutoff valve.

Action

The fuel lift pump must not be operating during this check. Wait 2 minutes after the keyswitch is turned ON or disconnect the 2-pin
power supply from the lift pump.

Note: The engine wiring harness must be disconnected from the fuel shutoff valve during this step.

Measure the fuel pump (gear pump) pressure while cranking the engine.

Do not crank the engine for 30 seconds continuously. Crank the engine in 15 second intervals with a 15 second pause between intervals. This
reduces the possibility of overheating the starting motor.

Fuel pump (gear pump) pressure less than 2413 kPa [350 psi] cranking at 130 rpm for 15 seconds?

YES NO

Use the following procedure in the Signature™, ISX, and QSX15
Service Manual, Bulletin 3666239 for repair or replacement of the fuel
pump (gear pump). Refer to Procedure 005-016 in Section 5.

No Repair
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Guided Step 8A - Measure the fuel pump (gear pump) pressure while cranking.

Go to 17A Go to 17A

Guided Step 9A - Measure the fuel pump (gear pump) pressure at idle.

Conditions

Connect all components.

Connect pressure gauge, Part Number 3375932, on the
Compuchek™ fitting (as shown).

Turn keyswitch ON.

Operate engine at idle.

Action

The fuel lift pump must not be operating during this check. Wait
2 minutes after keyswitch ON or disconnect the 2-pin power
supply from the fuel lift pump.

Measure the fuel pump (gear pump) pressure.

With the engine operating at idle, use a pressure gauge attached
to the rail fuel pressure Compuchek™ fitting on the IFSM to
measure the fuel pump (gear pump) pressure.

SMALL | MEDIUM | LARGE
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Guided Step 9B - Measure the fuel pump (gear pump) pressure at high idle.

Conditions

Turn keyswitch OFF.

Connect pressure gauge, Part Number 3375932, on the
Compuchek™ fitting (as shown).

Turn keyswitch ON.

Operate engine at idle.

Action

The fuel lift pump must not be operating during this check. Wait
2 minutes after keyswitch ON or disconnect the 2-pin power
supply from the fuel lift pump.

Measure the fuel pump (gear pump) pressure with the engine
operating at high idle and no load.

With the engine operating at idle, use a pressure gauge attached
to the rail fuel pressure Compuchek™ fitting on the IFSM to
measure the fuel pump (gear pump) pressure.

SMALL | MEDIUM | LARGE

Fuel pump (gear pump) pressure a minimum of 1931 kPa [280 psi] at 2000 rpm?

YES NO
No Repair No Repair

Go to 16A Go to 10A
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Guided Step 10A - Check for air in the pressure-side fuel.

Conditions

Turn keyswitch OFF.

Action

Note: Possible sources of air in the pressure-side fuel are leaks in:

OEM supply lines

Fittings

Suction-side fuel filter head

Fuel tank stand pipes

ECM cooling plate

ECM cooling plate fuel supply and return lines.

Use the following procedure in the Signature™, ISX, and QSX15 Service Manual, Bulletin 3666239. Refer to Procedure 006-003 in Section 6.

Air present in the pressure-side fuel?

YES NO

Locate and repair the source of the air leak by checking all the OEM
supply lines and fittings, suction-side fuel filter head, fuel tank stand
pipes, ECM cooling plate, and ECM cooling plate fuel supply and
return lines.

No Repair
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Guided Step 10A - Check for air in the pressure-side fuel.

Go to 17A Go to 11A

Guided Step 11A - Measure the fuel inlet restriction.

Conditions

Connect all components.

Turn keyswitch ON.

Start the engine.

Action

The fuel lift pump must not be operating during this check. Wait 2 minutes after keyswitch ON or disconnect the 2-pin power supply from
the fuel lift pump.

Check the fuel inlet restriction.

Maximum clean filter: 203 mmHg [8 inHg]

Maximum dirty filter: 305 mmHg [12 inHg]

Use the following procedure in the Signature™, ISX, and QSX15 Service Manual, Bulletin 3666239. Refer to Procedure 006-020 in Section 6.

Fuel inlet restriction less than the specification?
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Guided Step 11A - Measure the fuel inlet restriction.
YES NO

No Repair Replace the suction-side fuel filter or repair the cause of high inlet
restriction.

Go to 12A Go to 17A

Guided Step 12A - Check for a mechanical restriction of the fuel shutoff valve.

Conditions

Turn keyswitch OFF.

Action

Remove and inspect the fuel shutoff valve for a mechanical restriction.

Use the following procedure in the Signature™, ISX, and QSX15 Service Manual, Bulletin 3666239. Refer to Procedure 005-043 in Section
5.

Debris present in the fuel shutoff valve or signs the fuel shutoff valve is restricting flow?

YES NO

Repair or replace the fuel shutoff valve. Refer to Procedure 019-050 in No Repair
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Guided Step 12A - Check for a mechanical restriction of the fuel shutoff valve.
Section 19.

Go to 17A Go to 13A

Guided Step 13A - Measure the pressure drop across the pressure-side fuel filter.

Conditions

Connect all components.

Turn keyswitch ON.

Operate engine at high idle.

Action

The fuel lift pump must not be operating during this check. Wait 2 minutes after keyswitch ON or disconnect the 2-pin power supply from
the fuel lift pump.

Note: The fuel temperature must be a minimum of 38°C [100°F].

Measure the pressure drop across the pressure-side fuel filter while the engine is operating at high idle and no load.

Use the Compuchek™ fitting on the back of the fuel pump (gear pump) to measure the pressure out of the fuel pump (gear pump). This
will be the high pressure reading.

Use the Compuchek™ fitting on the underside of the IFSM to measure the pressure of the fuel rail. This will be the low pressure reading.

22 of 28 1/28/2017 2:09 PM



Guided Step 13A - Measure the pressure drop across the pressure-side fuel filter.
Subtract the low reading from the high reading to obtain the pressure drop across the pressure-side fuel filter.

Pressure drop across the pressure-side fuel filter less than 517 kPa [75 psi]?

YES NO

No Repair Replace the pressure fuel filter.

Go to 14A Go to 17A

Guided Step 14A - Inspect the 1724 kPa [250 psi] fuel pressure regulator.

Conditions

Turn keyswitch OFF.

Connect the engine wiring harness to the fuel shutoff valve.

Action

Disconnect the engine wiring harness from the fueling and timing actuators.

Remove the fuel line that connects the pressure fuel filter head on the IFSM to the ECM cooling plate at the cooling plate.

Install a cap onto the fitting into the cooling plate to make sure no air is brought into the fuel system.
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Guided Step 14A - Inspect the 1724 kPa [250 psi] fuel pressure regulator.
Place the fuel line into a bucket and crank the engine. If there is a measurable amount of fuel coming out of the line during cranking, then
fuel is bypassing the 1724 kPa [250 psi] fuel pressure regulator.

Any amount of fuel coming from the ECM cooling plate supply line while the engine is cranking and the fueling and timing actuators are
disconnected from the engine harness?

YES NO

Remove and inspect the 1724 kPa [250 psi] regulator for debris that
can stick the regulator open and for cut or missing o-rings.

Use the following procedure in the Signature™, ISX, and QSX15
Service Manual, Bulletin 36663239. Refer to Procedure 005-073 in
Section 5.

No Repair

Go to 17A Go to 15A

Guided Step 15A - Inspect the 2620 kPa [380 psi] pressure regulator.

Conditions

Turn keyswitch OFF.

Connect the engine wiring harness to the fuel shutoff valve.

Action
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Guided Step 15A - Inspect the 2620 kPa [380 psi] pressure regulator.
Disconnect the OEM drain line connection at the IFSM.

Install a short piece of hose and place the end of the hose into a bucket.

Disconnect the wiring harness from the fueling and timing actuators.

Turn the keyswitch ON and wait until the lift pump stops operating.

Crank the engine for 15 seconds and measure the fuel from the IFSM.

More than 237 ml [8 oz] of fuel coming from the drain line while the engine is cranking for 15 seconds and the fueling and timing actuators are
disconnected from the engine harness.

YES NO

Remove and inspect the 2620 kPa [380 psi] pressure regulator for
debris that can stick the regulator open and for cut or missing o-rings.

Replace the regulator. Use the following procedure in the Signature™,
ISX, and QSX15 Service Manual, Bulletin 3666239. Refer to Procedure
005-073 in Section 5.

No Repair

Go to 17A Go to 16A

Guided Step 16A - Verify the accuracy of the rail fuel pressure sensor.
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Guided Step 16A - Verify the accuracy of the rail fuel pressure sensor.

Conditions

Turn keyswitch OFF.

Install a pressure gauge on the rail fuel pressure Compuchek™ fitting.

Turn keyswitch ON.

Connect INSITE™ electronic service tool.

Action

Verify the pressure gauge and INSITE™ electronic service tool readings for the rail fuel pressure sensor agree.

INSITE™ electronic service tool and pressure gauge readings match within 138 kPa [20 psi]?

YES NO

Use the following procedure in the Signature™, ISX, and QSX15
Service Manual, Bulletin 3666239 for repair or replacement of the fuel
pump (gear pump). Refer to Procedure 005-016 in Section 5.

Replace the rail fuel pressure sensor. Refer to Procedure 019-115 in
Section 19.

Go to 17A Go to 17A

Guided Step 17A - Disable the fault code.
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Guided Step 17A - Disable the fault code.
Conditions

Connect all components.

Connect INSITE™ electronic service tool.

Action

Start the engine and let it idle for 1 minute.

Use INSITE™ electronic service tool to verify that Fault Code 2215 is inactive.

Fault Code 2215 inactive?

YES NO

No Repair Return to the troubleshooting steps or contact a Cummins® Authorized
Repair Location if all steps have been completed and checked again.

Go to 17B Go to 1A

Guided Step 17B - Clear the inactive fault codes.

Conditions

Connect all components.

Turn keyswitch ON.

Connect INSITE™ electronic service tool.

Action
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Guided Step 17B - Clear the inactive fault codes.
Use INSITE™ electronic service tool to clear the inactive fault codes.

All fault codes cleared?

YES NO

No Repair Troubleshoot any remaining active fault codes.

Repair complete Appropriate troubleshooting steps
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