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This bulletin provides a systematic approach to diagnosing issues related to the HPCR pump and
other HPCR system components. By following the recommended diagnostic process, a technician
can efficiently identify the root cause, including fuel contamination and other potential causes,
perform the appropriate inspections, and make informed repair decisions.

The HPCR system stores fuel at high pressure and delivers it precisely to each injector under
electronic control, enabling efficient combustion and reduced emissions. Its precision components
rely on fuel for both injection and lubrication, making them sensitive to fuel quality.

Many fuel system failures result from water or other contaminants in diesel fuel. Failures caused
by lack of lubrication, rust, algae growth, or unapproved fuel additives are considered fuel
contamination.

If a unit has an HPCR fuel pump (PN 100565) leaking from the weep hole, submit a video or
picture with the warranty claim. If a video or picture is not attached with the warranty claim, the
claim will be denied. Refer to Service Bulletin SB975 located in e-Tech Library.

Refer to Warranty Bulletin WB537-1 located in Asset Library.

Section 1 - Diagnostic Flow for HPCR Pump Failures:

e Scope of diagnosis: HPCR pump failures in general, including electrical failures with error codes and
mechanical failures without error codes.

e Electrical symptoms: Unit error code 42, 615, 627, 699.

e Leak symptoms: Fuel leakage, oil leakage.

¢ Mechanical symptoms: Starting failure, engine speed fluctuation, white smoke, black smoke, excessive
vibration, abnormal noise.

If any of the above engine symptoms are observed, proceed below.
1. Connect YSAD to the engine.
2. Save ECU data using YSAD. If ECU data is requested, export the ECU data file in .ecu format.

Note: ECU Data Save will be required for all warranty claims excluding oil/fuel leaks. Oil/fuel leak claims will still
require a photo/video to be attached to the TAVANT claim.

a. Click Communicate ECU on the Diagnostics tab.
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Select either ECU Mode or Func Mode and click Start.
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Click Active DTC on the Diagnostic Codes tab.
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f.  Click the three-line menu in the upper-left corner and select ECU Data Save.
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h. Enter the engine operating conditions as shown below, then click OK.
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k. Save the .ecu file in an easily accessible location, such as the desktop. The file can be shared as an
email attachment.



I.  Click Yes. The ECU data saving and export is complete.
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Is the area around the HPCR pump and the top of the oil pan free of leakage? If no, proceed to Section 2 - Leak
Symptom Diagnostics. If yes, proceed to next step.

Are there any active error codes displayed? If no, proceed to Section 3 - Mechanical Symptom Diagnostics. If
yes, proceed to next step.

Does it correspond to any of the following errors: POOOF, P1666, P1667, P0088, P0093, P0094, P1081? If no,
Refer to Engine Troubleshooting Manual. If yes, proceed to next step.

a. If the mechanical issue was not resolved after the error was cleared, proceed to Section 3 - Mechanical
Symptom Diagnostics.

b. If the mechanical issue was resolved after the error was cleared, repair complete.

Which of the following error groups does this belong to? Group A: POOOF, P1666, P1667, P0094, P1081. Group
B: P0088, P0093.

a. If Group A, proceed to Section 10 - Group A Diagnostics.
b. If Group B, proceed to Section 16 - Group B Diagnostics.

Section 2 - Leak Symptom Diagnostics:

y
2.
3.
4

Record the condition before starting the diagnosis using photos or videos.
Remove the breather hose, clean the orifice at the top of the intake manifold, and reinstall the breather hose.
Clean the area around the HPCR pump and the upper surface of the oil pan.

After running the engine for approximately 30 minutes, is leakage from the HPCR pump observed? If no, monitor
without replacing parts. If the issue recurs, continue to next step.

Record the leakage condition using photos or videos.

Replace the HPCR pump and high-pressure pipe.

Section 3 - Mechanical Symptom Diagnostics:

1.

Is the engine operable? If yes, check the rail pressure using YSAD (step 2) and proceed to step 3. If no, check
the rail pressure using YSAD (step 2) and proceed to step 4.

Check the rail pressure using YSAD. If the data logging results need to be provided, follow the procedure below
to export the file in .logging format and share it.



a. Click Communicate ECU on the Diagnostics tab.
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d. Select either ECU Mode or Func Mode and click Start.
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e. Click Data Monitor from the Data Logging tab.
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Click the tool icon in the upper-right corner and select Data Setting.
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Start the engine, then click Start.
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Click Manual Trigger. Data logging will not start until Manual Trigger is clicked.
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j. If possible, run the unit in a high load condition (high speed cool/heat depending on ambient and box
conditions) before clicking Stop.
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n. Enter the engine operating conditions during data logging as shown below. Click OK.
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g. Click OK. Data logging is complete. Check the measurement data for any abnormalities in the following
steps.
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r. Click Trend Graph from the Data Logging tab. Click the tool icon in the upper-right corner and select
Graph Setting.
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t. Select HPCR Pump Diagnostics.gset and click Open.



u. Confirm that Engine Speed, Actual Rail Pressure, and Target Rail Pressure are selected. Click Set.
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v. Use the magnifying glass icon to zoom in on the data as needed, and check whether the actual rail
pressure deviates from the target rail pressure at each engine speed and during acceleration and
deceleration.
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If engine is operable, is there a deviation between the target and actual rail pressures? If yes, proceed to Section
6 - HPCR Pump Inspection. If no, conduct the injector cut test using the active control of YSAD. Are there
cylinders where the engine sound does not change or the abnormal noise disappears? If yes, verify that low-
cetane or degraded fuel has not been used. Monitor the condition. If no, proceed to Section 4 - Injector
Inspection A.

If engine is not operable, is there a deviation between the target and actual rail pressures? If yes, proceed to
Section 8 - Reduced Fuel Flow Cause Inspection. If no, proceed to next step.

Check the basics: intake/exhaust restriction, glow plug operation, valve lash, engine RPM greater than 150
during cranking. Refer to unit specific manuals for more detailed information on crank/no start condition.

Is the issue resolved? If yes, repair complete. If no, proceed to next step.

Measure the compression pressure of each cylinder. Is there any cylinder with relatively low compression
pressure? If no, proceed to Section 5 - Injector Inspection B. If yes, the following may have caused the issue:
cylinder liner wear, piston ring wear or sticking, bent connecting rod, intake or exhaust valve sticking.
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Section 4 - Injector Inspection A:

1.

Perform injector return flow bottle test (refer to Service Bulletin SB710, located in e-Tech Library). If test fails,
replace injectors. After running the engine, have the active error codes been cleared? If yes, repair complete. If
no, replace the HPCR pump. If test passes, proceed to next step.

Are there signs of rust at the high-pressure pipe connection? If no, proceed to next step. If yes, replace the
injectors and high-pressure pipe. After running the engine, has the mechanical issue been resolved? If yes,
repair complete. If no, the following may have caused the issue: cylinder liner wear, piston ring wear or sticking,
bent connecting rod, intake or exhaust valve sticking.

a. Refer to the images below and inspect the injectors for signs of rust or contamination. As shown in the
image, the edge filter in the center of the fuel inlet may sometimes be free of rust or contamination, so
carefully inspect the surrounding sealing surface as well. If rust or contamination is present, it may
indicate abnormal wear or seizure of the internal sliding components, resulting in reduced performance.
In such cases, replacement of the injectors is recommended. When replacing the injectors, also replace
the high-pressure pipe connecting the injectors to the rail to prevent fuel leakage.

Entire Injectors

| Fuel Inlet Connector |

Fuel Inlet Fuel Inlet Fuel Inlet

Are the injectors free from damage? If yes, the following may have caused the issue: cylinder liner wear, piston
ring wear or sticking, bent connecting rod, intake or exhaust valve sticking. If no, replace the injectors. After
running the engine, has the mechanical issue been resolved? If yes, repair complete. If no, the following may
have caused the issue: cylinder liner wear, piston ring wear or sticking, bent connecting rod, intake or exhaust
valve sticking.

Section 5 - Injector Inspection B:

1.

Perform injector return flow bottle test (refer to Service Bulletin SB710, located in e-Tech Library). If test fails,
replace injectors. After running the engine, have the active error codes been cleared? If yes, repair complete. If
no, replace the HPCR pump. If test passes, restart Section 3 - Mechanical Symptom Diagnostics (something
may have been overlooked) or proceed to next step.

Are there signs of rust at the high-pressure pipe connection? If no, proceed to next step. If yes, replace the
injectors and high-pressure pipe. After running the engine, has the mechanical issue been resolved? If yes,
repair complete. If no, replace the HPCR pump.

a. Refer to the images below and inspect the injectors for signs of rust or contamination. As shown in the
image, the edge filter in the center of the fuel inlet may sometimes be free of rust or contamination, so
carefully inspect the surrounding sealing surface as well. If rust or contamination is present, it may
indicate abnormal wear or seizure of the internal sliding components, resulting in reduced performance.
In such cases, replacement of the injectors is recommended. When replacing the injectors, also replace
the high-pressure pipe connecting the injectors to the rail to prevent fuel leakage.

10
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3. Are the injectors free from damage? If yes, monitor without replacing parts. If the issue recurs, replace the

injectors. If no, replace the injectors. After running the engine, has the mechanical issue been resolved? If yes,
repair complete. If no, replace the HPCR pump.

Section 6 - HPCR Pump Inspection:

1.

Are there signs of rust at the high-pressure pipe connection? If no, proceed to next step. If yes, replace the
HPCR pump (as necessary based on the damage condition) and high-pressure pipe. After running the engine,
has the mechanical issue been resolved? If yes, repair complete. If no, proceed to Section 7 - Common Rail
Inspection.

a. Refer to the images below and inspect the HPCR pump outlet for signs of rust. If rust is present, it may
indicate abnormal wear of the internal drive components, resulting in reduced performance. In such
cases, replacement of the HPCR pump is recommended. When replacing the HPCR pump, also replace
the high-pressure pipe connecting the pump to the rail to prevent fuel leakage.

High-Pres§ure Outlet |

Side View of the HPCR Pump High-Pressure Outlet High-Pressure Outlet

Remove the SCV. Are there signs of contamination or rust inside the pump or on the SCV? If no, proceed to next
step. If yes, replace the HPCR pump (as necessary based on the damage condition) and high-pressure pipe.
After running the engine, has the mechanical issue been resolved? If yes, repair complete. If no, proceed to
Section 7 - Common Rail Inspection.

a. Refer to the images below and check the SCV mesh filter and SCV mounting area for signs of rust or
contamination. If rust or contamination is present, it may indicate abnormal wear of the internal drive
components, resulting in reduced performance. In such cases, replacement of the HPCR pump is
recommended. When replacing the HPCR pump, also replace the high-pressure pipe connecting the
pump to the rail to prevent fuel leakage.
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3. Are the HPCR pump and SCV free from damage? If yes, install the SCV. If no, replace the SCV or HPCR pump
as necessary based on the damage condition. After running the engine, has the mechanical issue been
resolved? If yes, repair complete. If no, proceed to Section 7 - Common Rail Inspection.

Section 7 - Common Rail Inspection:

1. Are the common rail, Pressure Limiting Valve (PLV), and rail pressure sensor free from rust? If yes, proceed to
next step. If no, replace the common rail assembly and high-pressure pipe. After running the engine, has the
mechanical issue been resolved? If yes, repair complete. If no, proceed to Section 4 - Injector Inspection A.

a. Refer to the images below and inspect the common rail, PLV, and rail pressure sensor for signs of rust.
If rust is present, it may cause injector malfunction downstream of the common rail. In such cases,
replacement of the common rail assembly is recommended. When replacing the common rail assembly,
also replace the high-pressure pipe between the pump and rail, and between the injectors and rail to
prevent fuel leakage.

ses e n
e T e R et
R

Common Rail Assembly

st -

High-Pressure Pipe Connection High-Pressure Pipe Connection

2. Are the common rail, PLV, and rail pressure sensor free from damage? If yes, proceed to Injector Inspection. If
no, replace the damaged parts. After running the engine, has the mechanical issue been resolved? If yes, repair
complete. If no, proceed to Injector Inspection.
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Section 8 - Reduced Fuel Flow Cause Inspection:

1.

Is the fuel filter free of clogging? If yes, proceed to next step. If no, repair the identified issue. After running the
engine, has the mechanical issue been resolved? If yes, repair complete. If no, repeat inspection.

Is fuel free from diesel gelling? If yes, proceed to next step. If no, repair the identified issue. After running the
engine, has the mechanical issue been resolved? If yes, repair complete. If no, repeat inspection.

Is the fuel hose free from kinks and blockages? If yes, proceed to Section 9 - Fuel Line Air Ingress Cause
Inspection. If no, repair the identified issue. After running the engine, has the mechanical issue been resolved? If
yes, repair complete. If no, repeat inspection.

Section 9 - Fuel Line Air Ingress Cause Inspection:

1.

Is there sufficient fuel (1/4 tank or more) in the fuel tank? If yes, proceed to next step. If no, repair the identified
issue. After running the engine, has the mechanical issue been resolved? If yes, repair complete. If no, repeat
inspection.

Is the fuel line free from damage and loose hose clamps? If yes, proceed to next step. If no, repair the identified
issue. After running the engine, has the mechanical issue been resolved? If yes, repair complete. If no, repeat
inspection.

Has the fuel filter been properly bled? If yes, proceed to next step. If no, repair the identified issue. After running
the engine, has the mechanical issue been resolved? If yes, repair complete. If no, repeat inspection.

Is there service history for the PLV? If yes, tighten the PLV to the specified torque (95 to 105 Nm). If no, after
running the engine, has the mechanical issue been resolved? If yes, repair complete. If no, proceed to Section 6
- HPCR Pump Inspection. Check the PLV for leakage. If yes, verify repair and complete. If no, proceed below.

a. |Ifthe PLV is not tightened sufficiently, fuel may leak internally as shown in the image below. Verify the
PLV is tightened to the specified torque of 95 to 105 Nm. The PLV opens to relieve pressure when the
common rail pressure becomes abnormally high. However, if the PLV is insufficiently tightened, fuel may
escape to the low-pressure side through the internal passage indicated by the arrow below, even when
the rail pressure is within the normal range.

Section 10 - Group A Diagnostics:

1.

Check the rail pressure using YSAD. If the data logging results need to be provided, follow the procedure below
to export the file in .logging format and share it.

a. Click Communicate ECU on the Diagnostics tab.
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d. Select either ECU Mode or Func Mode and click Start.
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e. Click Data Monitor from the Data Logging tab.

B SMARISSIST-Duect - o x

63786 Engine Load Rate{Gross)

BITT0 Engina Speed 2 Max Mo
63774 Rogquest Engine Spood(Final) ERSF ot M
B8 Total Injection Quantity aFiN b e
64362 Final Maximum Injection Guantity aaure M Lot

Ma Min

INDUSTRIAL ENGINE | Engine

1 Expart
Bawdrats : 250k Engine Type(Vehicle Manufactisrs) TRABECR1 Engine SN:NZ1634

f.  Click the tool icon in the upper-right corner and select Data Setting.
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h. Start the engine, then click Start.
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i. Click Manual Trigger. Data logging will not start until Manual Trigger is clicked.
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j.  If possible, run the unit in a high load condition (high speed cool/heat depending on ambient and box
conditions) before clicking Stop.
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n. Enter the engine operating conditions during data logging as shown below. Click OK.
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p. Save the .logging file in an easily accessible location, such as the desktop. The file can be shared as an
email attachment.
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g. Click OK. Data logging is complete. Check the measurement data for any abnormalities in the following
steps.

M SMARTASSIST-Direct b4

o The dala export is comglate

r. Click Trend Graph from the Data Logging tab. Click the tool icon in the upper-right corner and select
Graph Setting.

M SMARTASSIST-Oirect o x
= ¥ & 90

ECU__DTC Sarver

Data Logging - Data Monitor Engine
10Hem Finished o
Select Diagnostics : - AnySetiing ~

Counter : 1286 Mon_Stan © 07724 09:53:10 Run : 00:02:24.000 Rest : 01:37:51.400

MaxMin/ECU

Maxd  Min:3

84055 Engine Control Status BNGST 3
64145 Actual High Pressure Pump Gurent AHPPC 1556 Max: 1644 Min:1451
64146 Target High Pressure Pump Currant ] 1577 M 1610 Min: 1472
4087 Actual R Prossure - - Max953 Mind.29
c 64050 Target rail Pressure PFIN ] s s

< Main Manu INDUSTRIAL ENGINE | Engine | Expert

Baudrate : — Engine Type(Vehicle Manufacture):TK4SBCR1 Engine S/N:N21634

s. Click Open.

t.

b4 2 igud

]

aboM ysigeid

- Fou
xsm nim

v sl oM S0k
x8m nim

v 2 £.0M
x&m nim

- hoi
x&m nim

Select HPCR Pump Diagnostics.gset and click Open.
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u.

Confirm that Engine Speed, Actual Rail Pressure, and Target Rail Pressure are selected. Click Set.

™ Graph Set - b4
No.1 ES Engne Speed i Engine] v
min o miax 3000
No.2 F psi  [Engine] v
min 0.00 max 30.00
No.3 i Pre: E ~
min 0 mian 30
No4 w

Use the magnifying glass icon to zoom in on the data as needed, and check whether the actual rail
pressure deviates from the target rail pressure at each engine speed and during acceleration and
deceleration.

9 SMARTASSIST-Direct o ®

Data Logging - Trend Graph

880
+D0:01:54 400
its il second

Solect Graph AnySatting

Data Monitor

Recorded Data o 1
Trend Graph
Graph Batiom

INDUSTRIAL ENGINE | Engine / Expert
Baudrate : —— Engine Type{Vehicle Manufacture): TK488CR1 Engine S/N:N21634

<& main Menu

Is there a deviation between the target and actual rail pressures? If yes, proceed to Section 11 - Group A
Diagnostics - Reduced Fuel Flow Cause Inspection. If no, proceed to Section 13 - Group A Diagnostics - HPCR
Pump Inspection.

Section 11 - Group A Diagnostics - Reduced Fuel Flow Cause Inspection:

1.

Is the fuel filter free of clogging? If yes, proceed to next step. If no, repair the identified issue. After running the
engine, have the active error codes been cleared? If yes, repair complete. If no, repeat inspection.

Is fuel free from diesel gelling? If yes, proceed to next step. If no, repair the identified issue. After running the
engine, have the active error codes been cleared? If yes, repair complete. If no, repeat inspection.

Is the fuel hose free from kinks and blockages? If yes, proceed to Section 12 - Group A Diagnostics - Fuel Line
Air Ingress Cause Inspection. If no, repair the identified issue. After running the engine, have the active error
codes been cleared? If yes, repair complete. If no, repeat inspection.
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Section 12 - Group A Diagnostics - Fuel Line Air Ingress Cause Inspection:

1.

Is there sufficient fuel (1/4 tank or more) in the fuel tank? If yes, proceed to next step. If no, repair the identified
issue. After running the engine, have the active error codes been cleared? If yes, repair complete. If no, repeat
inspection.

Is the fuel line free from damage and loose hose clamps? If yes, proceed to next step. If no, repair the identified
issue. After running the engine, have the active error codes been cleared? If yes, repair complete. If no, repeat
inspection.

Has the fuel filter been properly bled? If yes, proceed to next step. If no, repair the identified issue. After running
the engine, have the active error codes been cleared? If yes, repair complete. If no, repeat inspection.

Is there service history for the PLV? If yes, tighten the PLV to the specified torque (95 to 105 Nm). If no, after
running the engine, have the active error codes been cleared? If yes, repair complete. If no, proceed to Section
13 - Group A Diagnostics - HPCR Pump Inspection. Check the PLV for leakage. If yes, verify repair and
complete. If no, proceed below.

a. Ifthe PLV is not tightened sufficiently, fuel may leak internally as shown in the image below. Verify the
PLV is tightened to the specified torque of 95 to 105 Nm. The PLV opens to relieve pressure when the
common rail pressure becomes abnormally high. However, if the PLV is insufficiently tightened, fuel may
escape to the low-pressure side through the internal passage indicated by the arrow below, even when
the rail pressure is within the normal range.

b. Tighten the PLV hex fitting to a specified torque of 95 to 105 Nm and verify that it is securely tightened.

Section 13 - Group A Diagnostics - HPCR Pump Inspection:

1.

Are there signs of rust at the high-pressure pipe connection? If no, proceed to next step. If yes, replace the
HPCR pump (as necessary based on the damage condition) and high-pressure pipe. After running the engine,
have the active error codes been cleared? If yes, repair complete. If no, proceed to Section 14 - Group A
Diagnostics - Common Rail Inspection.

a. Refer to the images below and inspect the HPCR pump outlet for signs of rust. If rust is present, it may
indicate abnormal wear of the internal drive components, resulting in reduced performance. In such
cases, replacement of the HPCR pump is recommended. When replacing the HPCR pump, also replace
the high-pressure pipe connecting the pump to the rail to prevent fuel leakage.

| High-Pressure Outlet |

Side View of the HPCR Pum: High-Pressure Outlet High-Pressure Outlet
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2. Remove the Suction Control Valve (SCV). Are there signs of contamination or rust inside the pump or on the
SCV? If no, proceed to next step. If yes, replace the HPCR pump (as necessary based on the damage condition)
and high-pressure pipe. After running the engine, have the active error codes been cleared? If yes, repair
complete. If no, proceed to Section 14 - Group A Diagnostics - Common Rail Inspection.

a. Refer to the images below and check the SCV mesh filter and SCV mounting area for signs of rust or
contamination. If rust or contamination is present, it may indicate abnormal wear of the internal drive
components, resulting in reduced performance. In such cases, replacement of the HPCR pump is
recommended. When replacing the HPCR pump, also replace the high-pressure pipe connecting the
pump to the rail to prevent fuel leakage.

| scv (MPROP)

Side View of the HPCR Pump

SCV Retainer

| Fuel Degradation Products |

SCV Mounting Area SCV Mounting Area SCV Mounting Area SCV Mounting Area

3. Are the HPCR pump and SCV free from damage? If yes, install the SCV.

Section 14 - Group A Diagnostics - Common Rail Inspection:

1. Are DTC P1666 or P1667 active? If no, proceed to next step. If yes, replace the PLV. Use YSAD to reset the
PLV opening count and opening time to zero. After completing, proceed to next step.

a. Toreset the PLV counter, open YSAD and click Component Replacement (Execution) on the
Component Replacement tab.
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T SMARTASSIST-Direct - o x

#, Trim Data Download

Exchange Compiate

#, Exchange Cancel

& start Monu INDUSTRIAL ENGINE | Engin | Expart
b. Confirm that the key switch is on and click OK. Click Start.
W SMLARTASSIET-Direct . 9 £l ooy

Make suré the ECL) is connecied and the

P i turnied OMN,
grassrssse
: : ©
c. Select Rail Exchange.
W Component Replacement (Execubon) - =
Plaasa choosa a part 1o change.
Injector Nozzhe Exchange Enging
Erging
Engine
d. Click OK.
W SMARTASSIST-Direct X

o- Read Succassiul

FITTRTTITETTTTRTTTTEa

e. Click Write.

™ Ra Exchange -

Please input data_

Tima in Open State of Pressure Falief Vatle o

Mumber of Pressure Relief Valve Opaning o
Dwiving Time during Rall Pressure Sensor Faliure o
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2.

f. Enter the password for YSAD login and select Set.

W Pasiwornd autfeatic alian ®
Entar your passwond
Usar ID dodk e g e e
Passwond sssssnnE

PLTETT T T T T TTrr ey

PP P TR T T e

g. Turn off the key switch and turn on the key switch after two minutes to verify that the ECU has
completed its after-run. Click OK.

W SMARTASSIST-Direct - k4

The write process is complede.

Turn off the key, and tun on the key after 2 minutes,
“After kay is tumd off, ECU software will be reprogramed. ©

IF thi mrroer Lamip is canrying cufl continuous lighting
aven when the ECL power is tumad off, please resot
again

ETTT

h. Click OK.

W SMARTASSTST-Direct ®

o This report is musdis now,

i. Click OK.

W SMARTASSEST-Direct ®
o The report was presaned.
Caaieganes -

j- Select Cancel to return to the main menu. The PLV counter reset is complete.

W Component Replacement (Execution] - i

Plaase choose a part b changa.

Injactor Mozzle Exchange Engine
DOC Exchangs Enging
Rail Exchange Engine

Are the common rail, PLV, and rail pressure sensor free from rust? If yes, proceed to next step. If no, replace the
common rail assembly and high-pressure pipe. After running the engine, have the active error codes been
cleared? If yes, repair complete. If no, proceed to Section 15 - Group A Diagnostics - Injector Inspection.

a. Refer to the images below and inspect the common rail, PLV, and rail pressure sensor for signs of rust.
If rust is present, it may cause injector malfunction downstream of the common rail. In such cases,
replacement of the common rail assembly is recommended. When replacing the common rail assembly,
also replace the high-pressure pipe between the pump and rail, and between the injectors and rail to
prevent fuel leakage.
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Common Rail Assembly

High-Pressure Pipe Connection High-Pressure Pipe Connection

3. Are the common rail, PLV, and rail pressure sensor free from damage? If yes, proceed to Section 15 - Group A
Diagnostics - Injector Inspection. If no, replace the damaged parts. After running the engine, have the active
error codes been cleared? If yes, repair complete. If no, proceed to Section 15 - Group A Diagnostics - Injector
Inspection.

Section 15 - Group A Diagnostics - Injector Inspection:

1. Perform injector return flow bottle test (refer to Service Bulletin SB710, located in e-Tech Library). If test fails,
replace injectors. After running the engine, have the active error codes been cleared? If yes, repair complete. If
no, replace the HPCR pump. If test passes, proceed to next step.

2. Are there signs of rust at the high-pressure pipe connection? If no, proceed to next step. If yes, replace the
injectors and high-pressure pipe. After running the engine, have the active error codes been cleared? If yes,
repair complete. If no, replace the HPCR pump.

a. Refer to the images below and inspect the injectors for signs of rust or contamination. As shown in the
image, the edge filter in the center of the fuel inlet may sometimes be free of rust or contamination, so
carefully inspect the surrounding sealing surface as well. If rust or contamination is present, it may
indicate abnormal wear or seizure of the internal sliding components, resulting in reduced performance.
In such cases, replacement of the injectors is recommended. When replacing the injectors, also replace
the high-pressure pipe connecting the injectors to the rail to prevent fuel leakage.

Edge Filter

| Fuel Inlet Connector l

1

Entire Injectors

Fuel Inlet Fuel Inlet Fuel Inlet

3. Are the injectors free from damage? If yes, proceed to next step. If no, replace the injectors. After running the
engine, have the active error codes been cleared? If yes, repair complete. If no, replace the HPCR pump.

4. Monitor without replacing parts. If the issue recurs, replace the injectors.

Section 16 - Group B Diagnostics:

1. Are any other active error codes displayed? If no, proceed to Section 17 - Group B Diagnostics - Fuel Line Air
Ingress Cause Inspection. If yes, refer to Refer to Engine Troubleshooting Manual. Have the active error codes
been cleared? If yes, repair complete. If no, proceed to Section 17 - Group B Diagnostics - Fuel Line Air Ingress
Cause Inspection.
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Section 17 - Group B Diagnostics - Fuel Line Air Ingress Cause Inspection:

1.

Is there sufficient fuel (1/4 tank or more) in the fuel tank? If yes, proceed to next step. If no, repair the identified
issue. After running the engine, have the active error codes been cleared? If yes, repair complete. If no, repeat
inspection.

Is the fuel line free from damage and loose hose clamps? If yes, proceed to next step. If no, repair the identified
issue. After running the engine, have the active error codes been cleared? If yes, repair complete. If no, repeat
inspection.

Has the fuel filter been properly bled? If yes, proceed to Section 18 - Group B Diagnostics - HPCR Pump
Excessive Back Pressure Cause Inspection. If no, repair the identified issue. After running the engine, have the
active error codes been cleared? If yes, repair complete. If no, repeat inspection.

Section 18 - Group B Diagnostics - HPCR Pump Excessive Back Pressure Cause Inspection:

1.

Is the fuel return hose between the HPCR pump and fuel tank free from kinks or crushing? If yes, proceed to
Section 19 - Group B Diagnostics - Rail Pressure Sensor Inspection. If no, repair the identified issue. After
running the engine, have the active error codes been cleared? If yes, repair complete. If no, proceed to Section
19 - Group B Diagnostics - Rail Pressure Sensor Inspection.

Section 19 - Group B Diagnostics - Rail Pressure Sensor Inspection:

1.

Is the actual rail pressure below 100 psi when the engine is stopped? If yes, proceed to Section 20 - Group B
Diagnostics - HPCR Pump Inspection. If no, replace the rail pressure sensor. After running the engine, have the
active error codes been cleared? If yes, repair complete. If no, proceed to Section 20 - Group B Diagnostics -
HPCR Pump Inspection.

Section 20 - Group B Diagnostics - HPCR Pump Inspection:

1.

Are there signs of rust at the high-pressure pipe connection? If no, proceed to next step. If yes, replace the
HPCR pump (as necessary based on the damage condition) and high-pressure pipe. After running the engine,
have the active error codes been cleared? If yes, repair complete. If no, verify no inspection items have been
missed.

a. Refer to the images below and inspect the HPCR pump outlet for signs of rust. If rust is present, it may
indicate abnormal wear of the internal drive components, resulting in reduced performance. In such
cases, replacement of the HPCR pump is recommended. When replacing the HPCR pump, also replace
the high-pressure pipe connecting the pump to the rail to prevent fuel leakage.

| High-Pres§ure Outlet

Side View of the HPCR Pump High-Pressure Outlet High-Pressure Outlet

Remove the SCV. Are there signs of contamination or rust inside the pump or on the SCV? If no, proceed to next
step. If yes, replace the HPCR pump (as necessary based on the damage condition) and high-pressure pipe.
After running the engine, have the active error codes been cleared? If yes, repair complete. If no, verify no
inspection items have been missed.

a. Refer to the images below and check the SCV mesh filter and SCV mounting area for signs of rust or
contamination. If rust or contamination is present, it may indicate abnormal wear of the internal drive
components, resulting in reduced performance. In such cases, replacement of the HPCR pump is
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recommended. When replacing the HPCR pump, also replace the high-pressure pipe connecting the
pump to the rail to prevent fuel leakage.

| scv (MPROP)

SCV Mesh Filter

Side View of the HPCR Pump

SCV Retainer

| Fuel Degrada_tion Products

SCV Mounting Area SCV Mounting Area SCV Mounting Area SCV Mounting Area

Are the HPCR pump and SCV free from damage? If yes, install the SCV and monitor without replacing parts. If
no, replace the SCV or HPCR pump as necessary based on the damage condition. After running the engine,
have the active error codes been cleared? If yes, repair complete. If no, verify no inspection items have been
missed.
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