
Section 2  
Fuel System

 

Section 2.1  
Diesel Fuel System Overview 

This section illustrates the two different Fuel Systems found on the Series 60 engine. 

NOTICE: 
The fuel cooler for the Motor Control Module (MCM) has been removed from the EPA07 Series 60 
engine effective with engine serial number XXXXXXXXXXXX built on October 27th, 2008. If your 
repairing any of the dual filter groups, the connection point for fuel supply will still be on the primary 
filter base. However, all other fuel filter groups will have the fuel supply connection point change from 
the MCM fuel cooler to the fuel pump inlet. For a schematic diagram of a typical diesel fuel system 
with the Motor Control Module (MCM), see Figure "Schematic Diagram of the Diesel Fuel System 
with MCM" . For a schematic diagram of a typical diesel fuel system with the Motor Control Module 
(MCM),see Figure "Schematic Diagram of the Diesel Fuel System without MCM" . 

Section 2.1.1  
Diesel Fuel System with Motor Control Module (MCM) 

The fuel system includes injectors, integral fuel manifold in the cylinder head, fuel pump, a cooling 
plate for the Motor Control Module (MCM), a primary fuel filter, a secondary fuel filter, and a fuel 
pressure regulator. See Figure "Schematic Diagram of the Diesel Fuel System with MCM" for fuel 
system diagram. 

 

FIRE (f9)

To avoid injury from fire caused by heated diesel-fuel vapors: 

 Keep those people who are not directly involved in servicing away from the engine.  
 Stop the engine immediately if a fuel leak is detected.  
 Do not smoke or allow open flames when working on an operating engine.  
 Wear adequate protective clothing (face shield, insulated gloves and apron, etc.).  
 To prevent a buildup of potentially volatile vapors, keep the engine area well ventilated 

during operation.  



 

Figure 1. Schematic Diagram of the Diesel Fuel System with MCM 

Fuel is drawn from the fuel tank through an optional fuel water separator, into the primary fuel filter. 
From the fuel filter fuel flows through the MCM cooler to the fuel pump. After leaving the fuel pump it 
flows through the secondary fuel filter to the cylinder head. The fuel flows to the injectors in the 
cylinder head through passages integral with the head. Surplus fuel exits on the left side of the head 
flows to the fuel tee block and returns back to the fuel tank. 

Section 2.1.2  
Diesel Fuel System without Motor Control Module (MCM) 

The fuel system includes injectors, integral fuel manifold in the cylinder head, fuel pump, a primary fuel 
filter, a secondary fuel filter, and a fuel pressure regulator. See Figure "Schematic Diagram of the Diesel 
Fuel System with MCM" for fuel system diagram. 

 

FIRE (f9)

To avoid injury from fire caused by heated diesel-fuel vapors: 

 Keep those people who are not directly involved in servicing away from the engine.  
 Stop the engine immediately if a fuel leak is detected.  
 Do not smoke or allow open flames when working on an operating engine.  
 Wear adequate protective clothing (face shield, insulated gloves and apron, etc.).  
 To prevent a buildup of potentially volatile vapors, keep the engine area well ventilated during 

operation.  



Figure 2. Schematic Diagram of the Diesel Fuel System without MCM 

Fuel is drawn from the fuel tank through an optional fuel water separator, into the primary fuel filter. 
From the fuel filter fuel flows to the fuel pump. After leaving the fuel pump it flows through the 
secondary fuel filter to the cylinder head. The fuel flows to the injectors in the cylinder head through 
passages integral with the head. Surplus fuel exits on the left side of the head flows to the fuel tee block 
and returns back to the fuel tank. 
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Section 2.2  
E3 Electronic Unit Injector 

The Series 60 diesel engine designed for model year 2007 will now use the E3 fuel injector see Figure 
"Electronic Fuel Injector" . Electronic Unit Injector Cross Section. The E3 injector is designed as an 
inline concept. This injector features two solenoids. The fuel metering unit or module is positioned under 
the plunger, so the overall envelope of the E3 similar to than previous injectors. The E3 has an inwardly 
opening of solenoid valve which controls beginning of injection and end of injection. The solenoid valve 
closing point defines the beginning of injection (BOI) and the solenoid valve opening point defines the 
end of injection (EOI). Pressure is generated by the downward movement of the plunger in combination 
with the closed solenoid valve. Fuel quantity is metered by the length of time the solenoid valve remains 
closed. A magnetic core is incorporated into the module. The electrical leads from the core are brought to 
an external position on the injector through a modular four-pin connector socket. 

 
 1. Spring Chamber 11. Header 21. Guide 

 2. Nozzle Spring 12. Header Retaining Clip 22. Armature 

 3. Capnut 13. Plunger Return Spring 23. Shims 

 4. Piston Pin 14. Spring Carrier 24. Stator 

 5. Seal 15. Socket Retaining Circlip 25. Spring 

 6. Piston Guide 16. Thrust Pad 26. Armature 

 7. Lower Insulating Sleeve 17. Plunger 27. Pin 

 8. Pin SVG 18. Snap Ring 28. Guide 

 9. Seal 19. Clip Support Washer 29. Nozzle Assembly 

10. Seal Backing Plate 20. Seal  

Figure 1. Electronic Fuel Injector 

The amount of fuel injected and the beginning of injection timing is determined by the Motor 
Control Module (MCM). The MCM sends a command pulse which activates the injector solenoid. 
The E3 EUI performs four functions : 

 Creates the high-fuel pressure required for efficient injection.  
 Meters and injects the exact amount of fuel to handle the load.  
 Atomizes the fuel for mixing with the air in the combustion chamber.  
 Permits continuous fuel flow for component cooling.  

Engine combustion is obtained by injecting, under pressure, a small quantity of accurately metered 
and finely atomized fuel oil into the cylinder. Metering and timing of the fuel is accomplished by 
the MCM which actuates the solenoid control valve to stop the free flow of fuel through the 
injector. When the solenoid control valve closes, fuel is trapped in the injector body and under the 
plunger. The continuous fuel flow through the injector prevents air pockets in the fuel system and 
cools those injector parts subjected to high combustion temperatures. 



Fuel enters the injector through the fuel inlet opening located around the injector body Electronic Unit 
Injector.See Figure "E3 Injector Body" . 

 
 1. Seal Ring  4. Spring 

 2. Fuel Inlet and Outlet  5. Plunger 

 3. Seal Ring  6. Connector 

Figure 2. E3 Injector Body 

After entering the nut cavity, the fuel passes through a drilled passage into the module and plunger area . 

The plunger operates up and down in the body bore of the injector. The motion of the injector rocker arm 
is transmitted to the plunger and follower that bears against the follower spring. 

As the piston moves approximately two-thirds of the way up in the cylinder on the compression stroke, 
the injector cam lobe begins to lift causing the injector rocker arm to push down on the follower and the 
plunger. Just before injection begins, the MCM sends an electronic pulse which turns on the injector 
solenoid. The energized solenoid creates a magnetic force which closes the control valve and traps fuel 
under the plunger and passages leading down to the needle valve. The fuel pressure increases as the 
plunger continues its downward stroke . 

This fuel pressure acts on the needle valve. When it creates a force high enough to overcome the valve 
spring force holding the needle on its seat, the needle valve moves up, allowing the high pressure fuel to 
spray into the combustion chamber. The high pressure of the fuel passing through the small holes in the 
nozzle creates a finely atomized spray for combustion within the cylinder. 

After the pulse width time has passed, the MCM turns off the current to the injector solenoid. The de-
energized solenoid allows a spring to open the control valve, permitting the trapped fuel to spill down, 
dropping the pressure within the injector. When the pressure is low enough the needle valve closes and 
ends injection 

The beginning of injection and metering of the fuel in relation to the crankshaft position are controlled by 
the MCM. Injection begins soon after the control valve is closed. The valve closing point known as the 
injector response time is returned to the MCM. This information is used to monitor and adjust injection 
timing, thus removing injector-to-injector variation influences on timing. The amount of fuel injected 
depends on the pulse width stored in the calibration which determines how long the control valve remains 
closed; the larger the pulse width the longer the valve is closed and the more fuel is injected. 



When the injector rocker arm has completed its downward travel the injector follower spring returns it to 
the starting position. As the plunger moves up fuel enters the injector pumping cavity for another 
injection cycle. The constant circulation of fuel through the injector renews the fuel supply in the chamber 
and aids the cooling of the injector. 

Section 2.2.1  
Replacement of E3 Electronic Unit Injector 

To determine if replacement is necessary perform the following procedure. See Figure "Flowchart for 
Replacement of E3 Electronic Unit Injector" Flowchart for Replacement of E3 Electronic Unit Injector.. 

NOTICE 

If the solenoids on E3 Electronic Unit Injector are faulty the injector must be replaced. The solenoid is not 
repairable . 

 

Figure 3. Flowchart for Replacement of E3 Electronic Unit Injector 

Section 2.2.2  
Removal of E3 Electronic Unit Injector 

The following steps must be performed prior to removing an injector: 

1. Clean the valve rocker cover around its seat on the head, and in the attaching bolt recesses .  
1. To remove the two-piece rocker cover, refer to "1.6.2 Removal and Cleaning of Two-piece 

Rocker Cover For Diesel Engines Only" .  
2. To remove the three-piece rocker cover, refer to "1.6.3 Removal and Cleaning of Three-

piece Rocker Cover" .  

 

EYE INJURY (cit24) 

To avoid injury from flying debris when using compressed air, wear adequate eye 
protection (face shield or safety goggles) and do not exceed 276 kPa (40 psi) air 
pressure. 



NOTICE: 
All the fuel must be removed from the cylinder head before removing an injector to 
prevent the fuel from entering the cylinder and causing hydrostatic lock or washdown. If 
the head is not thoroughly purged of fuel before an injector is removed, fuel remaining in 
the fuel manifold will drain into the cylinder filling the piston dome recess. It cannot drain 
from the dome and, if not removed, can cause hydrostatic lock and bend the connecting 
rod. 

NOTICE:

Do not exceed 276 kPa (40 psi) when blowing compressed air into the cylinder head inlet 
fitting. 

2. Drain the cylinder head fuel gallery by removing the inlet and outlet lines from the fittings located 
at the left side of the cylinder head. Blow low pressure compressed air into the inlet fitting for 20 
to 30 seconds or until all of the fuel is purged from the cylinder head . See Figure "Cylinder Head 
Fuel Fitting Locations" Cylinder Head Fuel Fitting Locations..  

Note: Loosening the fuel line at the inlet fitting will allow fuel to flow faster. Carefully collect the 
drained fuel in an appropriate container. 

 

Figure 4. Cylinder Head Fuel Fitting Locations 

3. If equipped remove the Jake Brake® Refer to "1.27 Jake Brake" .  
4. Remove the two rocker shaft through-bolts and one nut for each rocker shaft assembly, and lift the 

rocker shaft assembly off the engine.Refer to "1.3.2 Removal of Rocker Arm Assembly"  

Remove the E3 injector as follows : 

Note: Do not pry on injector connector at anytime. 

1. Remove Jake Brakerefer to "1.27 Jake Brake" .  



2. Disconnect the vehicle battery power before servicing the E3 EUI to prevent failure of the DDEC 
VI MCM.  

3. Disengage the locking tang on the harness plug connector. Using Injector remover tool J–47381 
gently pull it from the socket .  

4. Remove injector hold down bolt and spherical washer. Discard bolt .  

NOTICE: 

Extreme care should be used when handling an E3 EUI to avoid costly damage by dropping or 
otherwise mishandling the E3 EUI. 

NOTICE 

The E3 EUI must be removed from the cylinder head by applying force on the body surface as 
shown inFigure "E3 Injector Removal Surface" Injector Removal Surface. Removal force must 
not be applied to any other area on the E3 injector. 

6.  
7. Figure 5. E3 Injector Removal Surface 
8. Lift the injector from its seat in the cylinder head using injector removal tool J–47372 and remove 

as a assembly both clamp and injector. See Figure "Injector Removal Tool J–47372" Injector 
Removal Tool J– 47372.  



 

Figure 6. Injector Removal Tool J–47372 

NOTICE:

Avoid cleaning (wire brushing, etc.) the injector tip spray holes to prevent damage and plugging.

9. Cover the injector hole in the cylinder head to keep out foreign material. Carefully remove carbon 
from the injector exterior in the area where the tip joins the nut, using a clean rag soaked with 
clean diesel fuel.  

10. Remove clamp from injector and install tip protector onto injector nozzle.  

Section 2.2.3  
Disassembly of E3 Electronic Unit Injector 

On a Series 60 engine that uses the E3 EUI, only the injector seal rings and injector washer are 
serviceable. The injector must not be disassembled. 

Section 2.2.3.1  
Inspection of the E3 Electronic Unit Injector 

Inspect the E3 injector as follows: 

1. Inspect the E3 injector body for visible damage. Replace the injector if damaged.  
2. Discard the two injector O-rings. See Figure "E3 Injector Seal Rings" . E3 Injector Seal Rings.  



 

Figure 7. E3 Injector Seal Rings 

3. Discard the injector washer on the bottom of the injector.  

Section 2.2.4  
Installation of the E3 Electronic Unit Injector 

Install the E3 injector as follows: 

1. If the fuel system is contaminated:  
1. Drain the fuel tanks and refill with clean fuel.Refer to "14.4.2 Fuel Tanks" .  
2. Replace both filters with new, and clean the fuel/water separator, if equipped .Refer to 

"2.5.2 Replacement of Fuel Filter" .  
3. Inspect fuel injectors for damage and replace as required .  

2. If the coolant system is contaminated with fuel, flush and reverse flush the system. Refer to 
"14.4.4 Cooling System" .  

3. If the oil system is contaminated, change the engine oil and filters.Refer to "3.5 Oil Filter" .  

 

EYE INJURY (cit24) 

To avoid injury from flying debris when using compressed air, wear adequate eye protection 
(face shield or safety goggles) and do not exceed 276 kPa (40 psi) air pressure. 

NOTICE: 

Leftover fuel must be removed from the injector bore before injector installation. If fuel is trapped 
between the top of the injector hole tube and the lower injector O-ring seal, it may seep down to 
the injector hole tube seal ring, causing swelling and possible seal leakage. 



NOTICE: 

Injector O-ring seals, injector washers and injector hold down clamp bolts are considered one-use 
items and cannot be reused. Any time an injector is removed, the two injector O-ring seals injector 
washer and injector hold down clamp bolt must be replaced with new parts. Failure to replace O-
ring seals, injector washer and injector hold down clamp bolts can result in leakage. 

6. Check to make sure the injector bore is thoroughly clean.  

NOTICE: 

The injector tube bore should be cleaned and inspected for damage before installation of the E3 
Electronic Unit Injector .Refer to "2.3.1.1 Inspection of E3 Injector Tube" . 

NOTICE: 

Take extra precautions when cleaning the injectors sleeves in the cylinder head to ensure that 
debris does not enter the fuel supply or return galleries. Do not use power tools to clean the 
injector sleeves; use hand brush J–47374 and a rag. Do not use compressed air to blow out the 
debris in sleeves. 

8. Install a new washer on the injector.  

Note: All external O-rings must be lubricated prior to installation into the cylinder head. 

9. Apply a thin coat of clean fuel to the injector seal rings and install them in the injector nut ring 
grooves. Make sure the seals are properly seatedsee Figure "E3 Injector Seal Rings" E3 Injector 
Seal Rings.  

 

Figure 8. E3 Injector Seal Rings 

10. Record the injector calibration code. See Figure "E3 Injector Calibration Code Location" .  



 

 1. Injector Body  2. Injector Calibration Code Location 

Figure 9. E3 Injector Calibration Code Location 

11. Remove injector nozzle tip protector.  
12. Install a new injector hold-down clamp washer. The curved side of the washer fits into a 

corresponding curved cup in the injector hold-down clamp. See Figure "E3 Injector" .  

 

 1. Hold-down Clamp  3. E3 Injector 

 2. Washer  

Figure 10. E3 Injector 

13. Replace the injector hold-down clamp bolt with a new bolt. Align the hold-down clamp over the 
retaining bolt hole and install the new bolt into the injector clamp and torque using the procedure 
below. No additional torque of the bolt is necessary. See Figure "E3 Injector and Related Parts" .  



1. Torque the bolt to 50 N·m (37 lb·ft).  
2. Loosen the bolt 60 degrees (1/6 of a turn, or one bolt flat). Do not fully loosen the bolt.  
3. Torque the bolt to 35 N·m (26 lb·ft).+ 90° (1/4 of a turn).  

 

 1. Injector Hold-down Clamp  4. E3 Injector 

 2. Bolt  5. E3 Injector (Installed) 

 3. Washer  

Figure 11. E3 Injector and Related Parts 

Note: Ensure the injector wiring harness connector is installed into the lower rocker cover 
with the notch facing upwards. If the connector is installed incorrectly the mating 
connector cannot be installed. See Figure "Injector Wiring Harness Connector" . 



 

 1. Locating Notch  

Figure 12. Injector Wiring Harness Connector 

14. Install the E3 EUI harness plug into the injector connector using installer tool J–47408 , making 
sure the locking tang clicks into place.  

15. Before installing the rocker arm shaft, apply clean engine oil to the plunger area of the fuel 
injector. See Figure "E3 Injector Oil Hole Location" .  



 

 1. Follower/ Rocker Interface  4. Nozzle Nuts/ O-rings 

 2. Plunger/Body Size 10 mm  5. Spring Cage 

 3. Magnetic Coil of Module (42 Turns)  6. Nozzle 

Figure 13. E3 Injector Oil Hole Location 

16. Adjust the intake and exhaust valve clearances and injector clearance.Refer to "13 Engine Tune-
Up" .  

17. Install the Jake Brakes. Refer to "1.27 Jake Brake" .  
18. On DDEC VI engines, enter the calibration code recorded in step 7 with the proper cylinder 

location and enter calibration codes using DDDL 7.X service routine.  
19. Bar the engine over a minimum of two complete revoultions.  
20. Install the valve rocker cover.Refer to "1.6.5 Pre-installation of Rocker Cover" .  
21. For two-piece and three-piece valve rocker cover, refer to "1.6.6 Installation of Two-Piece and 

Three-Piece Rocker Covers" .  
22. Reconnect the vehicle battery power.  
23. Prime the fuel system using J–47912..  
24. Refer to "General Information" the General Information section for necessary cautions and 

warnings.  
25. Using the starter, crank the engine three times for 15 seconds each time. Allow sufficient time 

between cranking periods to allow the starter to cool.  
26. Install any other components that were removed for this procedure.  
27. Verify installation of E3 Electronic Unit Injector .Refer to "12.5 Engine Run-in Instructions" .  
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Section 2.3  
E3 Fuel Injector Tube 

The bore in the cylinder head for the E3 EUI is directly through the cylinder head water jacket. To 
prevent coolant from contaminating the injector and still maintain maximum cooling of the injector, a 
stainless steel tube is screwed into the injector bore. The tube has a O-ring installed to create a water and 
gas-tight seal.  

Note: It is mandatory that the injector tube O-ring be replaced with a new O-ring at the time of engine 
over haul. The injector tube is reusable. 

Note: Do not remove the injector tube for inspection unless a fault in the tube is suspected. 

Section 2.3.1  
Removal of the E3 Injector Tube 

Perform the following steps to remove the injector tube:  

1. Remove Rocker Shaft assemblies.Refer to "1.3.2 Removal of Rocker Arm Assembly" .  
2. Remove E3 injector. Refer to "2.2.2 Removal of E3 Electronic Unit Injector" .  

NOTICE: 

Engine coolant must be drained prior to injector tube removal.

3. Drain engine coolant.Refer to "14.4.4 Cooling System" .  

NOTICE: 

Do not use excessive force on the injector tube during removal, cracking of the injector tube may 
occur requiring replacement. 

4. Install injector tube tool J-48824 into injector tube bore and align tool with slots in tube. Turn the 
hex located on the top of the tool until the hex bottoms out on the lower hex. The fingers located 
on the bottom of the tool are now expanded and will aid in removing the injector tube from the 
cylinder head. Turn the tool counterclockwise to remove the injector tube from the cylinder head. 
See Figure "Injector Tube Tool J–48824" .  

 

 1. Hex Location  2. Finger Location 

Figure 1. Injector Tube Tool J–48824 



Section 2.3.1.1  
Inspection of E3 Injector Tube 

Inspect the injector tube as follows: 

1. Inspect injector tube for cracks or defects. If defective replace injector tube.  
2. Clean injector tube threads with a fine wire brush, being careful not to abrade the cylinder head to 

injector tube sealing surface.  
3. Clean the injector tube interior sealing surface, a chemical solvent maybe used for cleaning 

interior sealing surface.  

Section 2.3.2  
Installation of E3 Injector Tube and Seal 

Perform the following steps for injector tube installation: 

Note: When the injector tube is removed, check the bottom of the tube and tube bore to see if a shim has 
been installed. If a shim is installed on the removed injector tube and the tube is being replaced, the new 
tube will also need a shim. The shim is used to adjust the height of the injector cup after the cylinder head 
has been resurfaced. Use Table "Shim Size" to select the correct shim size. 

Part Number Shim Size Cutout 

23536862 0.007 NONE 

23536863 0.012 ONE 

23536864 0.018 TWO 

Table 4. Shim Size 

 

Figure 2. E3 Injector Tube Shims 

Note: A mark on cylinder head from injector tube is normal; do not machine the mark out. 



1. Clean injector bore in the cylinder head of debris.  

NOTICE: 

Take extra precautions when cleaning the injector bores in the cylinder head to ensure that debris 
does not enter the fuel supply line or return galleries. Do not use power tools to clean the injector 
bores; use J–47375 hand brush and a rag. Do not use compressed air to blow out debris in the 
bores. 

2. Note: Replace injector tube O-ring with a new O-ring when injector tube is removed or replaced. 
3. Install O-ring in groove on injector tube; a small amount of silicone-based O-ring lubrication will 

aid in the installation. See Figure "E3 Injector Tube and O-ring" .  

 

Figure 3. E3 Injector Tube and O-ring 

4. Install the injector tube on injector tube tool J-48824 and align the slots of the tube with the 
fingers on the tool. Turn the top hex until it bottoms. This will aid in holding the injector tube on 
the tool. See Figures "Injector Tube Tool J–48824" and .  

 

 1. Hex Location  2. Finger Location 

Figure 4. Injector Tube Tool J–48824 



 

 1. Injector Tube  

Figure 5. Installation of E3 Injector Tube on Injector Tube Tool (J–48824) 

5. Coat the threads of the injector tube with a high temperature nickel-based antiseize lubricant. If an 
injector tube shim was removed during disassembly, verify that a shim is in place before installing 
the tube. Use Table "Shim Size" and Figure "E3 Injector Tube Shims" to select the correct shim 
size. Using injector tube tool J-48824, install the injector tube in the injector bore.  

 

Figure 6. Installation of E3 Injector Tube in Cylinder Head 



6. Torque injector tube to 35-45 N·m (26-33 lb·ft).  
7. Release torque approximately 180 degrees.  
8. Final torque injector tube to 35-45 N·m (26-33 lb·ft).  

Note: If the cylinder head is removed from the engine, verify that the threads of the injector tube 
are not protruding into the combustion chamber. If the threads of the injector tube are protruding 
into the combustion chamber, select the correct shim size. 
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Section 2.4  
Fuel Pump 

The fuel pump for the Series 60 will utilize a one piece drive shaft. See Figures "Fuel Pump Assembly 
and Related Parts" and .  

 
 1.Sensor  4. Fuel Input Fitting 

 2. Fuel Pump Assembly  5. Fuel Output Fitting 

 3. Valve  

Figure 1. Fuel Pump Assembly and Related Parts 

 
 1 .Screw  8. Front Housing 

 2. O-ring  9. Drive Shaft 

 3. Pin 10. Snap Ring 

 4. Needle Bearing 11. Idler Shaft 

 5. Shaft Seal 12. Gear 

 6. Dust Seal 13.Snap Ring 

 7. Ball Bearing  

Figure 2. Cross Section of the Fuel Pump Assembly  



 
 1. Seal Ring  3. Bolt 

 2. Fuel Pump  

Figure 3. Fuel Pump Assembly and Related Parts 

  

The fuel pump transfers fuel from the supply tank to the fuel injectors. The pump circulates an excess 
supply of fuel through the injectors, which purges the air from the system and cools the injectors. The 
unused portion of fuel returns to the fuel tank by means of a fuel return line. 

The fuel pump is driven off of the rear of the air compressor. See Figure "Fuel Pump Assembly and 
Related Parts" . 

The fuel pump cover and body are positioned by two dowels. The dowels aid in maintaining alignment 
between the body, cover and shafts. The mating surfaces of the pump body and cover are perfectly flat 
ground surfaces. A gasket is used between the cover and body. 

The fuel pump body is recessed to provide running space for the pump gears. Recesses are also provided 
at the inlet and outlet positions of the gears. The small relief valve vent (5) (see Figure "Fuel Pump" ) 
permits the fuel oil in the inlet side of the pump to lubricate the relief valve at its outer end. This 
eliminates the possibility of a hydrostatic lock which would render the relief valve inoperative. 
Pressurized fuel contacts the relief valve through the passage to the head of the relief valve (1) and 
provides for relief of excess discharge pressures. Fuel re-enters the inlet side of the pump through the 
passage to the head of the relief valve (6) when the discharge pressure is great enough to move the relief 
valve back from its seat. Part of the relief valve may be seen through the passage to the head of the relief 
valve (6). The gear teeth vent cavity (7) provides escape for the fuel oil that is squeezed out of the gear 
teeth as they mesh together on the discharge side of the pump. Otherwise, fuel trapped at the root of the 
teeth would tend to force the gears apart, resulting in undue wear on the gears, shafts, body, and cover. 
See Figure "Fuel Pump" . 



 
 1. Passage to Head of Relief Valve, Pressure Side 10. Dowel 

 2. Dowel Hole 11. Drive Gear 

 3. Body 12. Drive Shaft Gear 

 4. Oil Seal Vent to Suction Side 13. Relief Valve 

 5. Relief Valve Vent to Suction Side 14. Spring 

 6. Passage to Head of Relief Valve, Suction Side 15. Pin 

 7. Gear Teeth Vent Cavity 16. O-ring 

 8. Cover 17. Plug 

 9. Driven Gear 18. Spacer 

Figure 4. Fuel Pump 

Two oil seals are pressed into the bore in the flanged side of the pump body to retain the fuel oil in the 
pump and the lubricating oil in the fuel pump drive and gear case. The oil seal vent (4) (see Figure "Fuel 
Pump" ) serves as a vent passageway in the body, between the inner oil seal and the suction side of the 
pump, which prevents building up any fuel oil pressure around the shaft ahead of the inner seal. The oil 
seals are installed with the lips of the seals facing each other. See Figure "Fuel Pump Oil Seal 
Arrangement" . 

 

Figure 5. Fuel Pump Oil Seal Arrangement 

Some fuel oil seepage by the fuel pump can be expected with a running engine and immediately after an 
engine has been shut down. This is especially true with a new fuel pump, new pump seals, or both, as the 
seals have not yet conformed to the pump drive shaft. Fuel pump seals will always allow some seepage. A 
drain hole in the pump body is provided to prevent fuel oil from being retained between the seals. 
Excessive fuel retention between the seals could provide enough pressure to cause engine oil dilution by 
fuel; therefore, drainage of the excess fuel oil is mandatory. However, if leakage exceeds one drop per 



minute, replace the pump. The drain hole should be checked for plugging at normal scheduled 
maintenance. 

A spring-loaded relief valve incorporated in the pump body normally remains in the closed position, 
operating only when pressure on the outlet side (to the fuel filter) reaches approximately 689 kPa (100 
psi). 

In operation, fuel enters the pump on the suction side and fills the space between the gear teeth that are 
exposed at that instant. The gear teeth then carry fuel oil to the discharge side of the pump and as the gear 
teeth mesh in the center of the pump, the fuel is forced out the outlet cavity. Since this is a continuous 
cycle and fuel is continually being forced into the outlet cavity, the fuel flows from the outlet cavity into 
the fuel lines and through the engine fuel system under pressure. 

The pressure relief valve relieves the discharge pressure by bypassing the fuel from the outlet side of the 
pump to the inlet side when the discharge pressure reaches approximately 689 kPa (100 psi). 

The fuel pump should maintain the fuel pressure as listed in Table "Series 60 Engine Fuel System 
Parameters" . 

Fuel System Parameter Limits Operating Limits at 1800 
rpm 

Operating Limits at 2100 
rpm 

Fuel pump suction at pump inlet, maximum - kPa 
(in. Hg): 

– 
– 

Clean system 20 (6) 20 (6) 

Dirty system 41 (12) 41 (12) 

Fuel Pressure @ Operating Speed 80-94 psi (550–650 kPa) 80-94 psi (550–650 kPa)

Table 5. Series 60 Engine Fuel System Parameters 

Section 2.4.1  
Repair or Replacement of Fuel Pump 

To determine if repair or replacement of the fuel pump is necessary. See Figure "Flowchart for Repair or 
Replacement of Fuel Pump" . 

 

Figure 6. Flowchart for Repair or Replacement of Fuel Pump 



Section 2.4.2  
Removal of Fuel Pump 

Perform the following steps for fuel pump removal: 

1. Disconnect the fuel lines from the inlet and outlet openings of the fuel pump.  
2. Disconnect harness connector from fuel temperature sensor.  
3. Remove the three fuel pump attaching bolts and withdraw the pump from the air compressor.  

Section 2.4.3  
Disassembly of Fuel Pump 

Perform the following steps for fuel pump disassembly: 

1. With the fuel pump removed from the engine, clamp the pump in a bench vise equipped with soft 
jaws.  

2. Remove fuel inlet and outlet fittings from fuel pump cover.  
3. Remove the pump from the vise and position pump on holding fixture (J–38767–1) shaft side 

down. See Figure "Fuel Pump Holding Fixture" . Clamp the holding fixture in the vise.  

 

Figure 7. Fuel Pump Holding Fixture 

4. Using a No. E-8 torx socket (J–25359–11, part of tool set J–25359–C)) , remove four (4) bolts 
securing the pump cover to body.  

5. Separate the pump cover from the body by lifting it off the shafts and dowels. Remove and discard 
the gasket between the cover and body.  



Note: When the drive shaft is removed from the pump, the oil seals must be replaced. 

6. Withdraw the driven shaft and gear and the drive shaft and gear assemblies from the pump body.  
7. Remove the C-clips, and key from the drive shaft. Remove the C-clips and pin from the driven 

shaft.  
8. Remove the gears from the shafts.  

Note: When the drive shaft is removed, the drive shaft needle bearing assembly in the pump body 
must also be removed to allow installation of the oil seal protector used during reassembly. 

9. Use needle bearing remover (J–33853) with slide hammer and remove the needle bearing 
assemblies from the pump body and cover. See Figure "Needle Bearing Assembly Removal" .  

 

Figure 8. Needle Bearing Assembly Removal 

10. Position pump on fixture (J–38767–1) and insert the lip of seal remover (J–1508–13) between the 
inner and outer oil seals. Tap the tool with a light hammer to drive the outer seal out of the pump 
body. See Figure "Oil Seal Removal" . Discard the outer seal.  



 

Figure 9. Oil Seal Removal 

11. Repeat the process, removing the inner seal by placing the tool lip against the inside of the seal 
case. Discard the inner seal.  

12. Unscrew and remove the relief valve cover and remove the relief valve plunger, spring and pin 
from the bore.  

13. Remove the spacer from the relief valve cover.  
14. Remove and discard the O-ring seal under the head of the cover.  

Section 2.4.3.1  
Cleaning and Inspection of Fuel Pump 

Perform the following steps to clean and inspect the fuel pump parts: 

1. Clean all parts with clean fuel oil before inspection.  

 

EYE INJURY (cit24) 

To avoid injury from flying debris when using compressed air, wear adequate eye protection 
(face shield or safety goggles) and do not exceed 276 kPa (40 psi) air pressure. 

2. Dry the parts with compressed air.  

Note: Oil seals, once removed, must be discarded and replaced with new seals. Oil seals must be 
removed whenever the fuel pump drive shaft is withdrawn. 



3. Visually inspect the drive shaft and idler shaft for scoring or wear.  
1. If scoring or wear is found, replace the drive shaft and idler shaft.  
2. If no scoring or wear is found, reuse the drive shaft and idler shaft.  

4. Visually check the gear teeth for scoring, chipping or wear.  
1. If gear teeth are scored, chipped or worn, replace the parts as necessary.  
2. If gear teeth are not scored, chipped or worn, reuse the parts.  

5. Visually inspect the relief valve. The valve must be free of score marks and burrs.  
1. If the relief valve is scored and cannot be cleaned up with fine emery cloth, replace the 

relief valve.  
2. If the relief valve is not damaged, reuse the part.  

Section 2.4.4  
Assembly of Fuel Pump 

Perform the following steps for fuel pump assembly: 

1. Lubricate the lips of a new inner oil seal and pilot of oil seal installer (J–1508–8) with a light film 
of clean engine oil.  

2. Place the oil seal adaptor (J–34158) on the pilot (J–1508–8) with the wide end of the adaptor 
against the handle.  

3. Place inner oil seal on the pilot (J–1508–8) with seal case against the adaptor.  
4. Support the pump body on wood blocks, hub side up, and insert the pilot into the shaft bore 

positioning the seal on the bore. Use a light hammer and drive the inner seal into the bore until the 
adaptor is bottomed against the pump body. See Figure "Installing Inner Oil Seal" .  

 

Figure 10. Installing Inner Oil Seal 



5. Remove the installer (J–1508–8) and pilot (J–34158) and place the narrow end against the installer 
handle. See Figure "Installing Outer Oil Seal" .  

 

Figure 11. Installing Outer Oil Seal 

6. Place a new outer seal on J–1508–8 with J–34158 faced away from the adaptor.  
7. Carefully reinsert the installer pilot (J–1508–8 ) through the inner seal and position the outer seal 

on the bore. Use a light hammer and drive the seal into the bore until the adaptor is bottomed 
against the pump body.  

8. Install seal protector (J–33021–A) on drive shaft and hub assembly and install through seal. 
Remove seal protector. See Figure "Seal Protector Installation" .  

 

Figure 12. Seal Protector Installation 



Note: The bearing numbers should always be against the tool during installation. 

9. Install drive shaft needle bearings, using J–38767–8 (part of tool set J–38767–A) . The new tool 
permits bearing installation over drive shaft. Tool J–33854 can and should be used to install the 
other three bearings as shown. See Figure "Drive Shaft Bearing Installation" (this tool will support 
the bearing cages).  

 

Figure 13. Drive Shaft Bearing Installation 

10. Install C-clip, key, gear, the final C-clip on drive shaft.  

Note: Hold the shaft in position with the gear against the pump body while handling to ensure the 
drive hub C-clip grooves do not contact the oil seals. 

11. Position the pump body on the holding fixture (J–38767–1) hub side down.  

Note: When assembling pump, always use the same color gasket that was originally installed. 
Required gaskets for air compressor-driven pumps are listed in Table "Gasket Color vs. Gear 
Cavity Depth Chart (Air Compressor-Driven Pumps)" . If the color is unknown, measure the depth 
of the gear cavity in the pump cover and install the required gasket. 

Gear Cavity Depth Color Gasket Used

9.495-9.500 mm (0.37385-0.37405 in.) Blue 

9.501-9.505 mm (0.37406-0.37425 in.) Amber 

9.508-9.513 mm (0.37435-0.37455 in.) Gold 

9.514-9.518 mm (0.37456-0.37475 in.) Silver 

Table 7. Gasket Color vs. Gear Cavity Depth Chart (Air Compressor-Driven Pumps) 



12. Place a new foil gasket on the face of the pump. With a finger tip, carefully smooth the gasket 
against the face to ensure there are no wrinkles, creases, or bubbles.  

1. If wrinkles, creases, or bubbles are present, and they cannot be removed with the finger, 
remove the gasket and repeat the procedure.  

13. Assemble the driven gear shaft assembly by installing the C-clip on the shaft, and then installing 
the square-headed location pin in the hole in the shaft. Next, slide the driven gear on the shaft, 
aligning the pin on the shaft with the slot in the gear. Finally, install the C-clip on the shaft to hold 
the gear in place.  

14. Carefully insert the driven shaft and gear assembly in the needle bearing in the pump body.  

Note: When positioning the cover, the fuel inlet (stamped on cover) must be on the same side as 
the relief valve bore in the pump body. 

15. Position the needle bearing assemblies in the pump cover on the ends of the driven and drive 
shafts and slide the cover against the pump body.  

16. Install four cover retaining bolts. Use No. E-8 torx socket (J–25359–11, part of tool set J–25359–
C) and torque bolts to 12-15 N·m (9-11 lb·ft).  

Note: As the outside of the pump body and cover are not machined and to prevent possible 
distortion, ensure that only the pump cover is gripped and that the vise jaws do not contact both 
body and cover. 

17. Clamp the fuel pump cover in a soft-jawed vise with the relief valve bore in the pump body facing 
up.  

18. Lubricate the relief plunger with clean engine oil and insert the plunger into the bore with the 
hollow end up. Insert the relief spring inside the plunger and the pin inside the spring.  

19. Install the spacer in the bottom of the spring seat in the plug and install a new O-ring seal under 
the head of the plug. Thread the plug into the pump body and torque to 8-14 N·m (6-10 lb·ft).  

20. Install fuel inlet and outlet fittings in the pump cover.  

Section 2.4.5  
Installation of Air Compressor-Driven Fuel Pump 

Perform the following steps for air compressor-driven fuel pump installation: 

Note: New fittings have sealant already applied. If reusing fittings, coat the threads lightly with Loctite® 
Pipe Sealant, PT-7260 , or equivalent before installing. To prevent sealant from entering fuel system, do 
not apply it to the first two (2) threads of the fitting. Do not use teflon tape or paste on the fittings. 

1. If removed, install inlet and outlet fittings in the rear cover of the fuel pump.  
2. Install a new gasket to the mounting flange of the pump.  

Note: When correctly positioned, the outlet fitting on the pump should be in approximately the 6 
o'clock position when viewed from the rear, and the drain opening in the pump body facing down. 

3. Index the fuel pump drive shaft into the gear on the end of the air compressor crankshaft and align 
the pump mounting bolt holes with those in the air compressor rear cover.  

4. Seat the fuel pump squarely against the air compressor. Install three (3) fuel pump mounting bolts 
and torque them to 30-38 N·m (22-28 lb·ft).  

5. Connect the fuel inlet and outlet lines to the fuel pump and tighten.  
6. Install harness connector to fuel temperature sensor.  
7. Prime the fuel system before starting engine.  

 



 
To avoid injury before starting and running the engine, ensure the vehicle is parked on a 
level surface, parking brake is set, and the wheels are blocked. 

 

PERSONAL INJURY (eng16) 

Diesel engine exhaust and some of its constituents are known to the State of California to 
cause cancer, birth defects, and other reproductive harm. 

o Always start and operate an engine in a well ventilated area.  
o If operating an engine in an enclosed area, vent the exhaust to the outside.  
o Do not modify or tamper with the exhaust system or emission control system. 

9. Start and run the engine. Visually observe fuel pump for any leaks. Repair as necessary.  
10. Shut down engine upon completion of test.  
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Section 2.5  
Diesel Fuel Filters (Spin-On) 

Two spin-on type filters are used on the Series 60 engine. The first in the fuel flow is a strainer, and the 
second is a filter. Although they are not marked as such, the threaded sleeves that accept the cartridges are 
different sizes to prevent mismatching. The primary filter has a 1 in. x 12 thread. The secondary filter has 
a 13/16 in. x 12 thread. The word "Primary" or "Secondary" is cast onto the top of the respective adaptor. 
See Figure "Fuel Filters and Related Parts with MCM" for fuel filters and related parts with MCM. See 
Figure "Fuel Filters and Related Parts without MCM" fuel filters and related parts without MCM. 

 
 1. Secondary Fuel Filter  4. Motor Control Module (MCM) 

 2. Fuel Pump  5. Primary Fuel Filter 

 3. Fuel Line Installed to Cylinder Head Inlet Port  

Figure 1. Fuel Filters and Related Parts with MCM 

 
 1. Secondary Fuel Filter  3. Fuel Line Installed to Cylinder Head Inlet Port 

 2. Fuel Pump  4. Primary Fuel Filter 

Figure 2. Fuel Filters and Related Parts without MCM 



 

The spin-on filter cartridges consist of a shell, element, and gasket combined into a unitized replacement 
assembly. No separate springs or seats are required to support the filters. An optional fuel filter and water 
separator assembly may be installed in place of the strainer. A fuel shutoff valve or check valve may be 
installed on the outlet side of the secondary filter. 

NOTICE: 
Do not over torque the external threaded end of the shutoff valve when installing it in the fuel filter 
adaptor. The connection must be tight enough to prevent leakage but not tightened to the point where the 
adaptor will crack. 

The fuel filter adaptors are attached to the block with two bolts each. Torque these bolts to 58-73 N·m 
(43-54 lb·ft). 

The fuel filter system consists of the following: 

 Spin-on primary fuel filter  
 Primary fuel filter adaptor  
 Spin-on secondary fuel filter  
 Secondary fuel filter adaptor  
 Fuel shutoff valve or check valve  

Section 2.5.1  
Replacement of Fuel Filter 

As contaminants build up on the filter medium, a number of factors start to affect vehicle performance: 

 The fuel delivery rate is reduced, making less fuel available for combustion.  
 The fuel pump is forced to work harder to move the same volume of fuel. This subjects internal 

seals to abnormal conditions which may lead to seal leakage. In extreme cases air can be drawn 
into the fuel system.  

 With the rate of flow slowed, fuel stays in the cylinder head for a longer period of time, allowing 
its temperature to rise above normal. Because fuel temperature has an affect on engine power, 
higher fuel temperatures normally result in reduced power.  

 If the restriction is severe enough, fuel vaporization can occur, resulting in pockets of air that can 
further reduce fuel delivery.  

All of these conditions can lead to power loss and subsequent operator complaints of "low power" and 
"reduced vehicle fuel economy" requiring more frequent downshift on grades. 

To determine if replacement of fuel filter element is necessary. See Figure "Flowchart for Replacement of 
Fuel Filter Element" . 



 

Figure 3. Flowchart for Replacement of Fuel Filter Element 

Section 2.5.2  
Replacement of Fuel Filter 

Replace spin-on primary and secondary fuel filters at the following intervals or earlier, if plugging is 
indicated: 

 Truck — 24,000 Km (15,000 Miles)  
 Transit Coach — 9,600 Km (6,000 Miles)  
 Fire Fighting Apparatus — 9,600 Km (6,000 Miles)  

Replace the Fuel Pro® primary filter element when the fuel level in the see-thru filter cover reaches the 
top of the filter element or after one year of service, whichever comes first.  

Replace spin-on secondary filter element at regular 250 hour intervals. 

A method of determining when filters are plugged to the extent that they should be changed is based on 
the fuel pressure at the cylinder head fuel inlet fitting and the inlet restriction at the fuel pump. In a clean 
system, the maximum pump inlet restriction should not exceed 20.3 kPa (6 in. Hg) and must not exceed 
41 kPa (12 in. Hg) with a dirty system. 

At normal operating speeds and with the standard fuel pressure regulator, the fuel pressure at the cylinder 
head inlet is 550-650 kPa (80-94 psi). Change the fuel filters whenever the inlet restriction at the fuel 
pump reaches 41 kPa (12 in. Hg) at normal operating speeds and whenever the fuel pressure at the 
cylinder head inlet fitting falls to the minimum fuel pressure shown above. 

Spin-on type primary and secondary fuel filters used on Series 60 engines consist of a shell, element, and 
gasket unitized into the single cartridge and a filter cover, that includes a threaded sleeve to accept the 
spin-on filter cartridge. An optional fuel and water separator may be installed in place of the standard 
primary filter. 

The Fuel Pro Fuel Processor System have primary cartridge-style filter elements installed in see-thru 
covers mounted on top of the fuel processor bodies. These filter elements must be changed when the fuel 



level in the see-thru cover reaches the top of the element. The secondary filter element must be replaced 
every 250 hours or every year, whichever comes first. 

Fuel Pro® is a registered trademark of Davco Manufacturing, L.L.C. 

Replace spin-on type primary or secondary filter elements as follows: 

1. With the engine shut down, place a suitable container under the filter.  
2. A fuel shutoff valve may be installed on the discharge side of the secondary fuel filter. If installed, 

turn the handle on the shutoff valve to the closed position (perpendicular to the valve).  
3. Using a suitable band-type filter wrench, remove the primary and secondary fuel filters. Dispose 

of the filters in an environmentally responsible manner, according to state and federal (EPA) 
recommendations.  

4. Fill new replacement filters with clean fuel oil, and coat the gaskets lightly with clean fuel oil.  

NOTICE: 
Overtightening may crack or distort the adaptors.

5. Thread the new filters onto the adaptors until they make full contact with the gasket and no side 
movement is evident. Then rotate an additional one-half turn by hand.  

6. Turn the handle on the shutoff valve (if installed) to the open position (in line with the valve).  

NOTICE: 
To improve engine starting, have replacement filters filled with fuel and ready to install 
immediately after used filters are removed. This will prevent possible siphoning and fuel system 
aeration. 

 

PERSONAL INJURY (eng16)

Diesel engine exhaust and some of its constituents are known to the State of California to 
cause cancer, birth defects, and other reproductive harm. 

o Always start and operate an engine in a well ventilated area.  
o If operating an engine in an enclosed area, vent the exhaust to the outside.  
o Do not modify or tamper with the exhaust system or emission control system. 

8. Start the engine, and check for leaks.  

NOTICE: 
Under no circumstances should the starting motor and fuel pump be used to prime the fuel filters. 
Prolonged use of the starting motor and fuel pump to prime the fuel system can result in damage 
to the starter, fuel pump, and injectors and cause erratic running of the engine because of air in the 
lines and filters. 

9. If the engine fails to start after filter replacement, the fuel system will require priming using tool 
J–5956 . Authorized Detroit Diesel service outlets are properly equipped to perform this service. 



Replace the fuel and water separator as follows: 

1. Drain off some fuel by opening the drain valve.  
2. Using a strap wrench, remove the element and bowl together. Remove the bowl from the element. 

The filter and bowl have standard right-hand threads, so turn counterclockwise to remove.  
3. Clean the bowl and the O-ring seal.  

NOTICE: 
To avoid damaging the bowl or the filter, do not use tools when tightening. 

4. Apply a light coating of clean fuel or grease to the O-ring seal, spin the bowl onto the new filter, 
and tighten by hand .  

5. Apply a light coating of clean fuel or grease to the new O-ring seal on the top of the filter. Spin 
the filter and bowl assembly onto the filter head, and tighten by hand until snug.  

6. To eliminate air from the filter, operate the primer pump on the filter head (if equipped) until the 
fuel purges at the filter assembly.  

 

 

 

PERSONAL INJURY (eng16)

Diesel engine exhaust and some of its constituents are known to the State of California to 
cause cancer, birth defects, and other reproductive harm. 

o Always start and operate an engine in a well ventilated area.  
o If operating an engine in an enclosed area, vent the exhaust to the outside.  
o Do not modify or tamper with the exhaust system or emission control system. 

7. Start the engine, and check for leaks. Correct any leaks with the engine off.  

Section 2.5.3  
Installation of Fuel Filter 

Perform the following steps to install the fuel filter: 

NOTICE: 
Mechanical tightening of the fuel filters is not recommended, and may result in seal damage, cartridge 
damage, or both. Tighten the fuel filters by hand only.

1. Refer to "14.4.13 Fuel Filters (Diesel)" for fuel filter installation.  

Note: There is a fuel system shutoff valve on the discharge side of the secondary fuel filter. This 
check valve is designed to prevent loss of fuel prime at time of filter replacement. 



 

PERSONAL INJURY (eov84) 

To avoid injury before starting and running the engine, ensure the vehicle is parked on a 
level surface, parking brake is set, and the wheels are blocked. 

 

PERSONAL INJURY (eng16)

Diesel engine exhaust and some of its constituents are known to the State of California to 
cause cancer, birth defects, and other reproductive harm. 

o Always start and operate an engine in a well ventilated area.  
o If operating an engine in an enclosed area, vent the exhaust to the outside.  
o Do not modify or tamper with the exhaust system or emission control system. 

2. Start and run the engine. Check for leaks.  
3. Shut down engine upon completion of test.  
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Section 2.6  
Fuel Pro 382/382 Plus Fuel Filter System 

The Fuel Pro® 382/382 Plus diesel fuel filter system is used in place of a separate spin-on primary fuel 
filter. . This system uses a high efficiency seven-micron fuel filter element which requires replacement 
when the fuel level in the see-through filter cover reaches the top of the element or after one year of 
service, whichever comes first. See Figure "Fuel Pro 382 Fuel Processor Assembly" 

Note: The secondary fuel filter must be changed at regular mile or hour intervals, depending on the 
engine application. Refer to "14.4.13 Fuel Filters (Diesel)" . 

 
 1. Collar  7. Filter Element 

 2. Vent Cap  8. Filter Seal Grommet (Part of Element) 

 3. Vent Cap Seal  9. Check Valve and Thermostat 

 4. Spring (Part of Cover) 10. Fuel Processor Assembly 

 5. Cover 11. Drain Valve 

 6. Cover Seal  

Figure 1. Fuel Pro 382 Fuel Processor Assembly 

The Fuel Pro 382/382 Plus diesel fuel filter system consists of the following: 

 A permanently mounted fuel processor  
 A replaceable seven-micron filter element and sealing grommet assembly  
 A filter spring  
 A see-through filter cover and O-ring seal  
 A cover locking collar  
 A cover vent cap and seal  

The Fuel Pro 382 Plus system also includes the following: 

 A fuel heater element  
 A thermostat switch  
 A wiring harness  

Section 2.6.1  
Replacement of Fuel Pro 382 Fuel Filter Element 

Replace the Fuel Pro filter element as follows: 



 

FIRE (f9) 

To avoid injury from fire caused by heated diesel-fuel vapors: 

 Keep those people who are not directly involved in servicing away from the engine.  
 Stop the engine immediately if a fuel leak is detected.  
 Do not smoke or allow open flames when working on an operating engine.  
 Wear adequate protective clothing (face shield, insulated gloves and apron, etc.).  
 To prevent a buildup of potentially volatile vapors, keep the engine area well ventilated 

during operation.  

1. With the engine shut down and cool, place a suitable container under the fuel processor.  
2. A fuel shutoff valve may be installed on the discharge side of the fuel filter. If installed, turn the 

handle on the shutoff valve to the closed position (perpendicular to the valve).  
3. Open the drain valve at the base of the fuel processor, and drain the fuel until it is below the level 

of the filter. Close the drain valve.  
4. Using filter collar wrench, Part No. 23516731 or equivalent, remove the collar by turning 

counterclockwise. Remove the cover, filter spring, and cover seal ring by lifting straight up and 
over the filter element. Remove the element from the center stud (fuel outlet pipe) by pulling 
upward and twisting slightly.  

Note: Current filter elements include an integral sealing grommet. Former filter elements used a 
separate sealing grommet. If a former element is replaced, ensure the separate sealing grommet is 
removed from the center stud. 

5. Dispose of the used filter element and grommet in an environmentally responsible manner, 
according to state and/or federal (EPA) recommendations.  

Fuel Pro® is a registered trademark of Davco Manufacturing Corporation, L.L.C. 

Section 2.6.2  
Installation of Fuel Pro 382 Fuel Filter Element 

Install the Fuel Pro filter element as follows: 

1. Ensure a sealing grommet is included in the base of the replacement element, then install the 
element onto the center stud.  

NOTICE: 
Do not use a wrench of any kind to tighten the collar, since this may lead to overtightening which 
can damage the collar and the cover. 

2. Ensure the filter spring is installed at the top of the cover. If missing, the spring must be replaced 
to insure proper filter operation. Wipe the cover lip and cover seal clean. After ensuring the seal is 
properly positioned at the base of the cover, install the cover and collar onto the fuel processor. 
Tighten the collar by hand until secure.  

NOTICE: 
To avoid cover or vent plug damage, do not use tools to tighten the vent cap. 



3. Remove the vent cap from the top of the cover by turning the cap counterclockwise. Fill the cover 
full of clean fuel. After ensuring the O-ring seal is installed on the vent cap, reinstall the cap and 
tighten by hand only .  

 

PERSONAL INJURY (eng16)

Diesel engine exhaust and some of its constituents are known to the State of California to 
cause cancer, birth defects, and other reproductive harm. 

o Always start and operate an engine in a well ventilated area.  
o If operating an engine in an enclosed area, vent the exhaust to the outside.  
o Do not modify or tamper with the exhaust system or emission control system. 

4. Open the fuel shutoff valve (if installed) and start the engine. When the lubrication system reaches 
its normal operating pressure, increase engine speed to high idle for 2 to 3 minutes.  

NOTICE: 
Do not allow the fuel level in the see-thru cover to fall below the top of the collar, since this may 
lead to interruption of the fuel flow and engine stalling. 

5. After the air is purged and with the engine still running, slowly loosen the vent cap on the filter 
cover. The fuel level in the cover will start falling. When the fuel level falls to the top of the 
collar, tighten the vent cap quickly by hand.  

NOTICE: 
Do not use a wrench of any kind to tighten the collar, since this may lead to overtightening which 
can damage the collar and the cover. 

6. Shut down the engine and hand-tighten the collar again.  
7. Refer to "2.5.2 Replacement of Fuel Filter" for the exhaust caution before proceeding. Restart the 

engine and check for leaks.  

Note: The clear filter cover will not fill completely during engine operation. It will gradually fill 
over time as the filter medium becomes clogged. The filter element does not require changing 
until the fuel level has risen to the top of the element, or after one year of service, whichever 
comes first. 

Note: The secondary fuel filter must be changed at regular mile or hour intervals, depending on 
the engine application. Refer to "14.4.13 Fuel Filters (Diesel)" . 
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Section 2.7  
Assembly Fuel Filter and Water Separator 

The fuel filter and water separator assembly facilitates the settling of water in a collection bowl. .  

Section 2.7.1  
Replacement of Fuel and Water Separator Element 

Use the following procedure: 

1. Drain off some fuel by opening the drain valve on the collection bowl. Close the valve.  
2. Remove the element and bowl together, then remove the bowl from the element. Clean the bowl 

and the O-ring gland.  
3. Apply a coating of clean fuel or grease to the new O-ring and element seal. Spin the bowl onto the 

new element and them spin the assembly onto the filter head by hand until snug. Do not use tools 
to tighten.  

4. To eliminate air from the filter, operate the primer pump until the fuel purges at the filter 
assembly.  

 

PERSONAL INJURY (eng16)

Diesel engine exhaust and some of its constituents are known to the State of California to 
cause cancer, birth defects, and other reproductive harm. 

o Always start and operate an engine in a well ventilated area.  
o If operating an engine in an enclosed area, vent the exhaust to the outside.  
o Do not modify or tamper with the exhaust system or emission control system. 

5. Start the engine and check for fuel leaks. Correct any leaks with the engine shut off.  
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Section 2.8  
Electronic Engine Control 

The Detroit Diesel Electronic Control System (DDEC) controls fuel injection timing and output by the 
electronic unit injectors (EUI) on the Series 60 Diesel engine. The system also monitors several engine 
functions using electrical sensors which send electrical signals to the Motor Control Module (MCM). The 
MCM then computes the incoming data and determines the correct fuel output and timing for optimum 
power, fuel economy and emissions. The MCM also has the ability to display warnings or shut down the 
engine completely (depending on option selection) in the case of damaging engine conditions, such as 
low oil pressure, low coolant, or high oil temperature. 

Series 60 2007 Exhaust Gas Recirculation (EGR) engines will use the sixth generation of the DDEC 
system, DDEC VI® Motor Control Module (MCM).See Figure "DDEC VI Motor Control Module 
(MCM)" . 

The replacement of DDEC components is based on indicated diagnostic codes leading to faulty 
components. Check the DDEC VI Troubleshooting Guide (6SE567) for more complete information on 
diagnosis of components and system problems. 

 
 1. 21- pin  2. 120- pin 

Figure 1. DDEC VI Motor Control Module (MCM) 
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Section 2.9  
DDEC VI Motor Control Module 

DDEC VI provides an indication of engine and vehicle malfunctions. The MCM continually monitors the 
DDEC VI system. . 

Any faults that occur are stored as codes. These codes can be accessed in any of three ways:  

1. A DDDL® for DDEC VI can be used to read the codes.  
2. A personal computer (PC) connected to the Motor Control Module (MCM) through a translator 

device using SAE J1939 Data Link+, are used as the communication link, to Common Powertrain 
Controller (CPC) and CAN link to (MCM).  

3. The Amber Warning Lamp (AWL) (check engine) or the Red Stop Lamp (RSL) is illuminated.  
o The AWL (check engine) (panel mounted yellow indicator light) illuminated diagnose 

condition as soon as convenient, lights are CPC controlled.  
o The RSL (panel mounted red indicator light) and AWL (check engine) illuminated, a 

major fault occurred and immediate attention required to avoid engine damage.  
o Automatic engine shutdown or rampdown is available as an option. A shutdown override 

switch is required to allow the vehicle to be moved to a safe location during automatic 
shutdown or rampdown.  

o The MCM tells the light when to activate.  

The Detroit Diesel Diagnostic Link® (DDDL) for DDEC VI is a sophisticated PC software package that 
requests and receives engine data and diagnostic codes. The Detroit Diesel Diagnostic Link® DDDL 
supports DDEC VI and the Series 60 2007 engine. 

The DDDL for DDEC VI functions are: 

 Read and display current calibration for an MCM.  
 Create a calibration for the MCM on an individual engine.  
 Save a single calibration with an MCM password, this same password can be used for fleet of 

vehicles with the same password or technician who does not have access to the password.  
 Change the engine rating of a vehicle.  
 Set the injector calibration when you replace the injectors.  
 View an audit trail of MCM and injector calibration changes.  

The SAE Standard Communications of the DDEC VI system are listed in Table "SAE Standard 
Communications for DDEC VI" . The fan control inputs and outputs for DDEC VI are listed in Table 
"Fan Controls for DDEC VI" . The engine brake control features of DDEC VI are listed in Table "Engine 
Brake Controls with DDEC VI" . DDEC VI can identify faulty components and other engine-related 
problems by providing the technician with a diagnostic code. Standard sensors are listed in Table 
"Standard Sensors for DDEC VI" . OEM installed sensors are listed in Table "OEM Installed Sensors" . 

SAE Standard Communication 

SAE Standards J1587 and J1939 

Diagnostics 

Electronic dashes 

Traction control systems 

Transmission controls 

Vehicle controls 

Table 1. SAE Standard Communications for DDEC VI 
 



 

Fan Speed Inputs Modulated Fan Clutch Outputs

Coolant temperature Single on/off fan clutch 

Oil temperature Dual on/off fan clutch 

Air temperatures Two-speed single fan 

Air conditioning Modulated fan clutch 

Table 2. Fan Controls for DDEC VI 
 

Engine Brake Control 

Cruise Control with Engine Brake 

Engine Brake Disable 

Engine Brake Active 

Engine Fan Braking 

Clutch Release Input 

Service Brake Control of Engine Brakes

Min. MPH for Engine Brakes 

Table 3. Engine Brake Controls with DDEC VI 
 

DDEC VI 

Barometric Pressure Sensor (Baro Sensor) (Internal to MCM)

Camshaft Position Sensor (CPM Sensor) 

Crankshaft Position Sensor (CKP Sensor) 

DPF Pressure In and Out Sensor 

DPF Outlet Temperature Sensor 

DOC Inlet Temperature Sensor 

DOC Outlet Temperature Sensor 

EGR Delta Pressure Sensor (EGR Delta Pressure) 

EGR Temperature Sensor 

Engine Coolant Temperature Sensor (ECT Sensor) 

Engine Oil Pressure Sensor (EOP) 

Engine Oil Temperature Sensor (EOT) 

Fuel Pressure In and Out of Doser Sensor 

Intake Air Temperature Sensor (IAT) 

Intake Manifold Pressure Sensor (IMP) 

Intake Manifold Temperature Sensor (IMT Sensor) 

Supply Fuel Temperature Sensor (SFT Sensor) 

Turbo Compressor Temperature Out Sensor 

Turbo Speed Sensor (TSS) 

VGT Position Sensor/EGR Valve Position Sensor 

Intake Air Throttle Valve Sensor 

Exhaust Valve Recirculation Valve (EGR) Sensor 

Table 4. Standard Sensors for DDEC VI 
 



 

DDEC VI 

Engine Coolant Level Sensor (ECL Sensor) 

Turbo Compressor In Temperature Sensor (Intake Air Temperature Sensor)

Vehicle Speed Sensor (VSS) 

Table 5. OEM Installed Sensors 

Section 2.9.1  
Repair or Replacement of the DDEC VI Motor Control Module (MCM) 

The DDEC VI MCM is a sealed, non-serviceable unit. Tag defective MCM for re-core. Ship to Detroit 
Diesel Reman Central. 

NOTICE: 
The fuel cooler for the Motor Control Module (MCM) has been removed from the EPA07 Series 60 
engine effective October 27th, 2008. If your repairing any of the dual filter groups, the connection point 
for fuel supply will still be on the primary filter base. However, all other fuel filter groups will have the 
fuel supply connection point change from the MCM fuel cooler to the fuel pump inlet. 

Section 2.9.2  
Removal of the DDEC VI Motor Control Module 

Perform the following steps for MCM removal:  

1. Shut off engine and apply the parking brake, chock the wheels, disconnect vehicle battery power, 
and perform any other applicable safety steps.  

NOTICE: 

Ensure MCM is not contaminated with diesel fuel.

2. Disconnect the vehicle battery power to prevent failure of the MCM.  
3. Disconnect two fuel lines from MCM.  
4. Cut the tie straps that attach harness to the bracket.  

 

 1. Bracket  3. Bracket 

 2. Tie Straps  

Figure 1. Tie Straps on Harness 



5. Release the latches on harness connector removing the 120 and 21–pin connectors from Motor 
Control Module (MCM).  

6. Remove the four bolts holding the MCM to the engine, remove the MCM from engine.  

Section 2.9.2.1  
Inspection of the DDEC VI Motor Control Module 

Inspect the MCM as follows: 

1. Inspect the MCM for damage and replace if required.  
2. Inspect the ISO mounts for damage and replace if required.  

Section 2.9.3  
Removal of the DDEC VI Motor Control Module without Fuel Cooler 

Perform the following steps for MCM removal:  

Note: If replacing the MCM, before removal, export and save the MCM parameters. You will need to 
import these parameters in the new MCM after it is installed on the vehicle. 

1. Shut off engine and apply the parking brake, chock the wheels, disconnect vehicle battery power, 
and perform any other applicable safety steps.  

2. Cut the tie straps (2) that attach harness to the bracket(s) (1, 3). See Figure "Tie Straps on 
Harness"  

 

 1. Bracket  3. Bracket 

 2. Tie Straps  

Figure 2. Tie Straps on Harness 



3. Release the harness connector latches (3) removing the 120 and 21–pin connectors from the MCM 
(2). See Figure "Harness Latches and Bolts" .  

 

 1. Bolts (4)  3. Harness Latch 

 2. Motor Control Module  

Figure 3. Harness Latches and Bolts 

4. Remove the four bolts (1) holding the MCM (2) to the engine. Remove the MCM (2) from engine.  

Section 2.9.4  
Installation of the DDEC VI Motor Control Module 

Perform the following steps for MCM installation: 

Note: If installing a new MCM after installation, program to proper settings for the Engine Serial Number 
(ESN) using the programming station. 



1. Mount the MCM to the engine.  

NOTICE: 

Ensure MCM is not contaminated with diesel fuel.

2. Install the MCM to the engine with four bolts. Torque the MCM to engine bolts to 34 N·m (25 
lb·ft).  

NOTICE: 

Ensure connectors are not contaminated with diesel fuel.

3. Connect the 120 and 21–pin engine harness connectors to the MCM. Close and lock latch on the 
connectors.  

4. Connect fuel lines and torque fuel lines to 59-64 N·m (43-47 lb·ft)  
5. Install tie straps (2) onto harness. See Figure "Tie Straps on Harness" .  

 

 1. Bracket  3. Bracket 

 2. Tie Straps  

Figure 4. Tie Straps on Harness 

6. Reconnect vehicle battery power.  
7. Turn the ignition to the ON position. Observe DDDL for any diagnostic code(s). If any code(s) 

other than code 25 is logged, refer to the Series 60 DDEC VI Troubleshooting Guide (DDC-SVC-
MAN-0009).  



 

ENGINE EXHAUST (i)(eov34) 

To avoid injury from inhaling engine exhaust, always operate the engine in a well-ventilated 
area. Engine exhaust is toxic. 

8. Start the engine, and check for leaks.  

Section 2.9.5  
Installation of the DDEC VI Motor Control Module without Fuel Cooler 

Perform the following steps for MCM installation: 

Note: If installing a new MCM after installation, program to proper settings for the Engine Serial Number 
(ESN) using the programming station. 

1. Mount the MCM to the engine.  
2. Install the MCM to the engine with four bolts. Torque the MCM to engine bolts to 34 N·m (25 

lb·ft).  
3. Connect the 120 and 21–pin engine harness connectors to the MCM. Close and lock latch on the 

connectors.  
4. Install tie straps (2) onto harness. See Figure "Tie Straps on Harness" .  

 

 1. Bracket  3. Bracket 

 2. Tie Straps  

Figure 5. Tie Straps on Harness 



5. Reconnect vehicle battery power.  
6. Turn the ignition to the ON position. Observe the DDDL for any diagnostic code(s). If any code(s) 

other than code 25 is logged, refer to the Series 60 DDEC VI Troubleshooting Guide (DDC-SVC-
MAN-0009).  

 

ENGINE EXHAUST (i)(eov34)

To avoid injury from inhaling engine exhaust, always operate the engine in a well-ventilated 
area. Engine exhaust is toxic. 

7. Start the engine, and verify repairs.  
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Section 2.10  
Doser Block Assembly 

The Doser Block Assembly is designed with the fuel injector mounted in an elbow in the exhaust system 
and the Doser control mounted on the intake manifold side of the engine. The diesel fuel pressure is 
regulated to the Doser where it is injected into the exhaust stream and circulated into the After-Treatment 
Device. See Figure " Doser Block Assembly /Fuel Doser Valve and Related Parts" and Figure "Doser 
Valve and Related Parts" . 

 
 1. Dosing Fuel Line  3. Doser Block Assembly 

 2. Fuel Pressure Regulator  4. Fuel Doser Valve 

Figure 1. Doser Block Assembly /Fuel Doser Valve and Related Parts 

 
 1. Regulator  9. Doser Fuel Line 

 2. Elbow 10. Fitting 

 3. Fitting 11. Bushing 

 4. Bolt 12. Bracket 

 5. Bracket 13. Bolt 

 6. Doser Valve 14. Bolt 

 7. Bolt 15. Bracket 

 8. Fuel Return Line 16. Bushing 

Figure 2. Doser Valve and Related Parts 



Section 2.10.1  
Removal of the Doser Block Assembly 

Remove the Doser Block Assembly as follows: 

1. Place a drip pan under engine to collect fuel.  

NOTICE: 

Do not bend fuel line; If fuel line has been bent replace the line.

2. Disconnect fuel return line from fuel pressure regulator. See Figure "Doser Block Assembly and 
Related Parts" .  

 

 1. Fuel Compensation Pressure Sensor  3. Fuel Line Pressure Sensor 

 2. Electronic Dosing Valve  4. Fuel Cutoff Valve 

Figure 3. Doser Block Assembly and Related Parts 

NOTICE: 

Do not bend fuel line; If fuel line has been bent replace the line.

3. Disconnect fuel line from junction block located at the bottom of the Doser Block Assembly to the 
cylinder head. See Figure "Doser Block Assembly and Related Parts" .  

4. Disconnect the dosing fuel line from the Doser Block Assembly.  

Note: Before unplugging the sensors note their positions. 



5. Unplug connectors from Fuel Cutoff Valve (FCV), Fuel Line Pressure Sensor (FLP), Fuel 
Compensation Pressure Sensor (FCP), and Electronic Dosing Valve (EDV).  

6. Loosen three bolts and remove the Doser Block Assembly.  

Section 2.10.2  
Installation Procedures for the Doser Block Assembly 

Install the Doser Assembly as follows: 

1. Install the Doser Block Assembly using three bolts; torque bolts to 32-36 N·m (24-27 lb·ft).  
2. Plug in connectors to the FCV, FLP Sensor, FCP Sensor and EDV.  
3. Connect dosing fuel line.  
4. Connect fuel line.  
5. Connect fuel return line to fuel pressure regulator.  
6. Tighten all connections securely.  

 
Diesel engine exhaust and some of its constituents are known to the State of California to 
cause cancer, birth defects, and other reproductive harm. 

o Always start and operate an engine in a well ventilated area.  
o If operating an engine in an enclosed area, vent the exhaust to the outside.  
o Do not modify or tamper with the exhaust system or emission control system. 

7. Start engine.  
8. Use the command purge function in DDDL 7.0 to purge all the air from the doser valve and line.  

Section 2.10.3  
Hydrocarbon Doser Block Snubber Tee Fitting 

Snubber Tee fitting (1) helps reduce the pressure spikes in the hydrocarbon doser block. The new fitting 
became effective on October 29, 2008 with engine serial number 06R1020172. 

 

Figure 4. Snubber Tee Fitting Location 



The Snubber Tee fitting replaces the Plain Tee fitting. To determine which Tee fitting is on your engine, 
you will need to remove the Tee fitting and examine it, as the Plain Tee fitting and the Snubber Tee fitting 
look identical from the outside. Remove the Tee fitting valve and look down the inside to see if there is a 
screen visible. If so, then it is a Snubber Tee fitting. If no screen is visible, it is a Plain Tee fitting and 
should be replaced.  

 
 1. Plain Tee (Open Hole)  2. Snubber Tee (Filled Hole) 

Figure 5. Two Designs of Snubber Fittings 

Section 2.10.4  
Removal of the Snubber Tee Fitting 

Remove as follows: 

1. Shut off the engine, apply the parking brake, chock the wheels, and perform any other applicable 
safety steps.  

2. Remove doser fuel supply line and doser fuel return line at the doser block.  
3. Loosen jam nut on elbow for the doser fuel supply line.  
4. Remove the fuel pressure regulator from the Snubber Tee fitting.  
5. Loosen the jam nut on the Snubber Tee fitting and remove the fitting.  

Section 2.10.5  
Installation of the Snubber Tee Fitting 

Install as follows: 

1. Install Snubber Tee fitting in doser block, leaving the jam nut loose.  
2. Install fuel pressure regulator; torque to 27-33 N·m (20-24 lb·ft). Use care not to damage the 

Snubber Tee.  
3. Install elbow into the Snubber Tee leaving the jam nut loose.  
4. Connect the doser fuel supply line; torque the fitting to 21-23 N·m (14-16 lb·ft). Use care not to 

damage the line or elbow.  
5. Connect the fuel return line and torque to 21-23 N·m (14-16 lb·ft). Use care not to damage the line 

or fuel pressure regulator.  
6. Torque jam nuts on both the elbow and Snubber fitting to 27-33 N·m (20-24 lb·ft).  

Note: It may take more than one purge attempt to completely purge all of the air from the fuel 
line. Do not exceed three purge attempts. 

7. Use the HC Doser command to run the purge function in DDDL 7.X to purge all the air from the 
doser valve and line.  



Section 2.10.6  
Removal and Cleaning of the Fuel Compensation Pressure Sensor 

Remove the fuel compensation pressure sensor as follows: 

1. Shut off the engine, apply the parking brake, chock the wheels, and perform any other applicable 
safety steps.  

2. Clean all dirt and debris from the surrounding area of the Fuel Compensation Pressure sensor 
prior to removal.  

3. Remove the Fuel Compensation Pressure sensor electrical connector.  
4. Remove the two torx bolts from the sensor housing.  
5. Remove the Fuel Compensation Pressure sensor (1) from the Doser block assembly.  

 

6. Clean the Doser block where the Fuel Compensation Pressure sensor attaches.  

Section 2.10.7  
Installation of the Fuel Compensation Pressure Sensor 

Install the new sensor as follows: 

1. Lubricate the new O-ring with clean diesel fuel and install it in the Doser block assembly.  
2. Install the Fuel Compensation Pressure sensor using two bolts; torque the bolts to 11 N·m (8 

lb·ft).  
3. Start the engine and check for diesel fuel leaks.  
4. Perform a Fuel Doser Purge Service Routine using the DDDL 7.X.  

Note: Perform the Fuel Doser Purge Service Routine only once. 

1. Using DDDL 7.X, initiate a parked regeneration.  
2. Verify that a parked regeneration has completed.  
3. Verify repair.  
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Section 2.11  
Fuel Doser Injector Valve 

The Fuel Doser Injector Valve is mounted in the exhaust pipe/elbow that is mounted to the turbocharger. 
Fuel injected from the valve will atomize with the exhaust gas and combust across the Diesel Oxidation 
Catalyst (DOC) to create the heat required to regenerate the Diesel Particulate Filter (DPF). 

 
 1. Fuel Doser Supply Line  4. Coolant Out 

 2. Allen Screws (2)  5. Injection Nozzle 

 3. Fuel Doser Valve  6. Coolant In 

Figure 1. Fuel Doser Valve and Related Parts (Right Side) 

Section 2.11.1  
Removal of the Fuel Doser Injector Valve 

Remove the fuel doser injector valve as follows: 

1. Remove the protection cover for the fuel doser injector valve (if equipped).  
2. Remove the bracket closest to fuel doser injector valve securing the fuel doser supply line.  
3. Disconnect the fuel doser supply line from the fuel doser injector valve. Hold the fuel doser 

injector valve with a wrench when loosening the line.  

Note: Use care not to bend the fuel line during injection valve removal. 

4. Remove the fuel doser injector valve from the housing.  



 

Section 2.11.2  
Installation of the Fuel Doser Valve 

Install the fuel doser valve as follows: 

1. Clean the doser housing injector valve seat with a suitable brush, taking care not to damage the 
seat.  

Note: Do not use a hard bristle brush as it could damage the seat. 

2. Install the fuel doser injector valve into the fuel doser housing and torque to 20 N·m (14 lb·ft).  
3. Connect the fuel doser supply line to the fuel doser injector valve. Hold the fuel doser injector 

valve with a wrench while torquing. Torque to 18 N·m (13 lb·ft).  
4. Install the protective cover (if equipped).  

 

ENGINE EXHAUST

To avoid injury from inhaling engine exhaust, always operate the engine in a well-ventilated 
area. Engine exhaust is toxic. 

5. Start the engine.  

Note: It may take more than one purge attempt to completely purge all of the air from the fuel 
line. 

6. Using DDDL 7.X, command the Purge function.  
7. Check for exhaust leaks.  
8. Shut off the engine.  

Section 2.11.3  
Removal of the Fuel Doser Housing 

Remove as follows: 

1. Drain the cooling system.  
2. Remove the bracket closest to fuel doser valve securing the fuel supply line.  
3. Disconnect the fuel doser supply line from the fuel doser injector valve. Hold the injector valve 

with a wrench when loosening the line fitting.  
4. Disconnect the lines for coolant in and coolant out from the doser housing.  
5. Loosen two bolts and remove the fuel doser housing from the exhaust pipe.  

Section 2.11.4  
Installation of the Fuel Doser Housing 

Install as follows: 

1. Install the fuel doser housing to the exhaust pipe with two bolts. Torque the bolts to 34 N·m (25 
lb·ft).  

2. Install coolant 90 degree elbow in doser housing.  



3. Connect the coolant feed and return lines. Torque to 30-36 N·m (22-26 lb·ft).  
4. Torque the elbow jam nut to 22-28 N·m (16-20 lb·ft).  
5. Install the bracket securing the fuel supply line.  
6. Connect the fuel doser supply line to the fuel doser injector valve. Hold the fuel doser injector 

valve with a wrench while torquing. Torque to 16-20 N·m (12-14 lb·ft).  
7. Install the protective cover (if equipped).  

 

ENGINE EXHAUST (i)(eov34) 

To avoid injury from inhaling engine exhaust, always operate the engine in a well-ventilated 
area. Engine exhaust is toxic. 

8. Fill the cooling system.  
9. Start the engine.  

Note: It may take more than one purge attempt to completely purge all of the air from the fuel 
line. 

10. Using DDDL 7.X, command the Purge function.  
11. Check for exhaust leaks.  
12. Shut off the engine.  
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Section 2.12  
Accelerator Pedal Assembly 

The Accelerator Pedal Assembly connects the accelerator pedal to a accelerator pedal sensor AP. See 
Figure "Accelerator Pedal Assembly" . The AP is a device that sends an electrical signal to the MCM. 
The signal varies in voltage according to the pressure on the pedal. The system is installed in the space 
normally occupied by the mechanical foot pedal. The AP has maximum and minimum stops that are built 
into the unit during manufacture. 

 
 1. Accelerator Pedal Assembly  2. Accelerator Pedal Sensor 

Figure 1. Accelerator Pedal Assembly 

Section 2.12.1  
Replacement of Accelerator Pedal Assembly 

The AP assembly is supplied by the vehicle manufacturer. Refer to the guidelines for service procedure. 
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Section 2.13  
Turbo Speed Sensor 

The Turbo Speed Sensor senses turbo speed for overspeed conditions. 

Section 2.13.1  
Replacement of Turbo Speed Sensor 

Servicing of the speed sensor is limited to its replacement. 

Section 2.13.2  
Removal of the Turbo Speed Sensor 

Remove the turbocharger speed sensor from the turbocharger as follows: 

Note: If the turbocharger speed sensor is difficult to access, removal of the turbocharger may be 
required.Refer to "6.5.2 Removal and Cleaning of Turbocharger" 

1. Clean the center housing area around the base of the speed sensor.  
2. Disconnect the wire from the sensor from the main harness.  
3. Remove the hold down bolt for the speed sensor.  

NOTICE: 

Ensure the turbocharger shaft is secured and not rotated when the turbocharger speed sensor is 
removed from the bearing spacer. Turning the shaft without the sensor in place can rotate the 
bearing spacer. If the sensor is not properly positioned in the opening of the bearing spacer, see 
Figure "Turbocharger Speed Sensor Position" , the sensor and turbocharger bearings will be 
damaged during sensor installation. 

4.  

  1. Bearing Spacer  3. Turbocharger Speed Sensor 

  2. Spacer Hole  

5. Figure 1. Turbocharger Speed Sensor Position 
6. Loosen and remove the sensor while avoiding excessive pulling, bending or twisting of the sensor 

lead wire.  



Section 2.13.3  
Installation of the Speed Sensor 

Install the turbocharger speed sensor in the center housing as follows: 

Note: Ensure O-ring is located in sensor to prevent oil leaks. 

1. Inspect the hole for the speed sensor and ensure the hole in the bearing spacer is aligned and the 
rotor shaft is visible.  

Note: Ensure O-ring is installed into the sensor to prevent oil leaks. 

2. Manually insert the turbocharger speed sensor into the hole of the center housing wall. Push the 
sensor until the sealing lip on the underside of the sensor seats against the flat on the center 
housing and the sensor is finger tight.  

3. Turn the turbocharger rotor to ensure it spins freely with minimal resistance. If binding occurs, 
repeat speed sensor installation.  

NOTICE: 

Ensure the turbocharger rotor turns freely. If the shaft binds, the speed sensor is not aligned with 
the bearing spacer and damage can occur to the shaft and speed sensor. 

4. Tighten the speed sensor to hold down bolt to 8.5 N·m (75 lb·in.) torque.  
5. Turn the turbocharger rotor to ensure it spins freely. If binding occurs it is not aligned properly. 

Refer to step 3.  
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Section 2.14  
Intake Manifold Pressure Sensor 

The Series 60 Diesel Intake Manifold Pressure Sensor is mounted on the top of the intake manifold. . 

This device is a pressure sensor that sends an electrical signal to the MCM. The MCM uses this 
information to compute the amount of air entering the engine. Fuel supply is regulated by the intake 
manifold pressure sensor information to control engine smoke. 

Section 2.14.1  
Replacement of the Intake Manifold Pressure Sensor 

The intake manifold pressure sensor is non-serviceable and must be replaced as an assembly. No 
adjustment is required. 

Section 2.14.2  
Removal of Intake Manifold Pressure Sensor 

Remove the intake manifold pressure sensor as follows: 

1. Disengage the locking tang on the intake manifold pressure sensor connector body. Grasp the 
terminal body and gently pull it from the sensor.  

2. Use the appropriate wrench on the hex portion of the sensor and unscrew it from the manifold.  
3. Remove the intake manifold pressure sensor from the intake manifold.  

Section 2.14.3  
Installation of Intake Manifold Pressure Sensor 

Install the intake pressure sensor as follows: 

Note: Because of its plastic body the intake manifold pressure sensor must be hand started and carefully 
tightened. 

1. Install intake manifold pressure sensor to intake manifold.  
2. Torque to 11-16 N·m (8-12 lb·ft).  
3. Fasten connector onto sensor and engage locking tang.  
4. Turn the ignition to the ON position. Observe the DDDL for any diagnostic code(s). If any code(s) 

other than code 25 is logged, refer to the DDEC VI Series 60 Troubleshooting Guide (6SE567).  
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Section 2.15  
Oil Pressure Sensor 

The Oil Pressure Sensor (OPS) is installed into the main engine oil gallery. A typical location is the left 
rear corner of the cylinder block. . 

The OPS sends an electrical signal to the MCM telling it what the engine oil pressure is at any given 
speed. A low oil pressure signal exceeding seven seconds is used by the MCM to begin the stop engine or 
warning function.  

Section 2.15.1  
Replacement of the Oil Pressure Sensor 

The OPS is non-serviceable and should be replaced as a unit. No adjustment is required. 

Section 2.15.2  
Removal of Oil Pressure Sensor 

Remove the OPS as follows: 

1. Disengage the locking tang on the three-wire connector. Grasp the body of the connector and 
gently pull it free of the OPS.  

2. Use the appropriate wrench on the hex end of the OPS to unscrew it from the engine.  

Section 2.15.3  
Installation of Oil Pressure Sensor 

Install the OPS as follows: 

Note: The OPS is an electronic device. Use care on installation. 

1. Place the sensor on the engine and using the appropriate wrench on the hex portion of the sensor 
tighten it.  

2. Use Loctite® Pipe Sealer with Teflon, PT-7260 , (or equivalent) on all but the first two threads of 
the OPS to prevent leaks.  

3. Place the connector in the socket and engage the locking tang.  
4. Turn the ignition to the ON position. Observe the DDDL for any diagnostic code(s). If any code(s) 

other than code 25 is logged, refer to the DDEC VI Series 60 Troubleshooting Guide (6SE567).  
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Section 2.16  
Oil Temperature Sensor 

The Oil Temperature Sensor (OTS) is installed into the main engine oil gallery. A typical location is the 
left rear corner of the cylinder block. . The OTS sends an electrical signal to the MCM indicating engine 
oil temperature. The MCM uses this information to modify engine speed for better cold weather starts and 
faster warm-ups. Oil temperatures exceeding specification for two seconds or more will begin the stop 
engine or warning function.  

Section 2.16.1  
Replacement of Oil Temperature Sensor 

The OTS is non-serviceable, and is replaced as a unit. No adjustment is required. 

Section 2.16.2  
Removal of Oil Temperature Sensor 

Removal the OTS as follows: 

1. Disengage the locking tang on the two-wire connector.  
2. Grasp the body of the connector and gently pull it from the socket.  
3. Use the appropriate wrench on the hex portion of the sensor and unscrew it.  

Section 2.16.3  
Installation of Oil Temperature Sensor 

Install the OTS as follows: 

Note: The Oil Temperature Sensor is an electronic device. Use care in the installation process.  

1. Place the sensor and using the appropriate wrench on the hex portion of the sensor tighten it.  
2. Use Loctite® Pipe Sealer with Teflon, PT-7260 (or equivalent) on all but the first two threads of 

the OTS to prevent leaks.  
3. Place the connector in the socket and engage the locking tang.  
4. Turn the ignition to the ON position. Observe the DDR for any diagnostic code(s). If any code(s) 

other than code 25 is logged, refer to the DDEC VI Series 60 Troubleshooting Guide (6SE567).  
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Section 2.17  
Intake Manifold Air Temperature Sensor 

The intake manifold air temperature sensor mounted to the top of the intake manifold. The intake 
manifold air temperature sensor sends an electrical signal to the MCM indicating the inlet manifold 
temperature of the air entering the engine. The MCM uses this information to adjust gas flow, control air 
fuel ratio and in some cases fan control. The intake manifold air temperature sensor provides necessary 
input to vary hot idle speed and injection timing resulting in improved cold starts and reduced white 
smoke. 

Section 2.17.1  
Repair or Replacement of Intake Manifold Air Temperature Sensor 

The intake manifold air temperature sensor is non-serviceable, and is replaced as a unit. No adjustment is 
required. 

Section 2.17.2  
Removal of Intake Manifold Air Temperature Sensor 

Remove the intake manifold air temperature sensor as follows: 

1. Disengage locking tang on two-wire connector.  
2. Grasp body of the connector and gently pull it from the socket.  
3. Use the appropriate wrench on the hex portion of the sensor and unscrew it from manifold.  

Section 2.17.3  
Installation of Intake Manifold Air Temperature Sensor 

Install the intake manifold air temperature sensor as follows: 

NOTICE: 
Overtightening will distort and crack the sensor body, resulting in sensor malfunction. Damage may not 
be evident until sensor removal, when body may break apart. 

1. If installing a new intake manifold air temperature sensor, there is no need to use sealer as it is 
applied during manufacturing. When reinstalling a serviceable intake manifold air temperature 
sensor, apply Loctite® pipe sealant with Teflon PT-7260 or equivalent on all but first two threads.  

2. Install the intake manifold air temperature sensor to the intake manifold.  

Note: Because of its plastic body, the intake manifold air temperature sensor must be hand started 
and carefully tightened. 

3. Torque intake manifold air temperature sensor to 9.5 N·m (7 lb·ft).  
4. Fasten connector onto sensor and engage locking tang.  
5. Turn the ignition to the ON position. Observe the DDDL for any diagnostic code(s). If any code(s) 

other than code 25 is logged, refer to the DDEC VI Series 60 Troubleshooting Guide (6SE567).  
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Section 2.18  
Engine Coolant Temperature Sensor 

The Engine Coolant Temperature Sensor (ECT) is mounted on the right rear corner of the cylinder head, 
behind the turbocharger. The ECT sends an electrical signal to the MCM indicating the engine coolant 
temperature. The ECT activates engine protection if coolant temperature exceeds the specified limits. 

Section 2.18.1  
Repair or Replacement of Engine Coolant Temperature Sensor 

The ECT is non-serviceable, and is replaced as a unit. No adjustment is required. 

Section 2.18.2  
Removal of Engine Coolant Temperature Sensor 

Remove the ECT as follows: 

1. Disengage locking tang on two wire connector.  
2. Grasp body of the connector and gently pull it from the socket.  
3. Use the appropriate wrench on the hex portion of the sensor and unscrew it from the cylinder 

head.  

Section 2.18.3  
Installation of Engine Coolant Temperature Sensor 

Install the ECT as follows: 

1. Apply Loctite® pipe sealant with Teflon PT-7260 or equivalent on all but first two threads.  
2. Install ECT to the cylinder head.  
3. Torque to 16 N·m (12 lb·ft).  
4. Carefully fasten two-wire connector onto sensor and engage locking tang.  
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Section 2.19  
Camshaft Position Sensor Camshaft Gear Cover Mounted 

The Camshaft Position Sensor (CMP) is an electronic component that is mounted to the rear of the 
camshaft gear cover. See Figure "Camshaft Position Sensor Location" . 

 
  1. Camshaft Gear Cover  2.Camshaft Position Sensor (CMP) Location 

Figure 1. Camshaft Position Sensor Location 

Note: The length of the CMP sensor element is 63.2 mm (2.49 in.). 

The sensor portion of the CMP extends through a hole in the gear cover, and is positioned very near the 
rear of the camshaft gear. A bolt, inserted through a hole in the CMP bracket, secures the CMP assembly 
to the gear cover. The CMP connector is black in color. 

The CMP sends a signal to the Motor Control Module (MCM). This signal is generated by a raised metal 
pin on the rear of the camshaft gear. 

The camshaft gear pin passes by the CMP as the number one piston reaches approximately 45 degrees 
before Top-Dead-Center (TDC). This information is used by the MCM to determine number one piston in 
the firing order. See Figure "Camshaft Gear and Camshaft Position Sensor Pin Location" . See Figure 
"Camshaft Position Sensor Pin Installation View" . 

 
  1. Camshaft Gear  2. Pin 

Figure 2. Camshaft Gear and Camshaft Position Sensor Pin Location 



 
  1. Camshaft Gear  3. Camshaft Gear 

  2. Pin  4. Pin 

Figure 3. Camshaft Position Sensor Pin Installation View 

Section 2.19.1  
Replacement of the Camshaft Position Sensor 

The CMP is a non-serviceable item and is replaced as a unit. 

Section 2.19.2  
Removal of the Camshaft Position Sensor 

Remove the CMP as follows: 

1. Disengage the locking tang on the CMP connector. Grasp the connector bodies and gently pull 
them apart.  

2. Using a socket and long extension, remove the CMP bolt.  
3. Remove the CMP by pulling it straight out of the gear cover.  

Section 2.19.3  
Installation of the Camshaft Position Sensor 

Install the CMP as follows: 

Note: The CMP is an electronic component. Use care upon installation. 

1. The O-ring on the sensor may be coated with clean engine oil for ease of installation.  
2. Insert the CMP into the gear cover and index the hole in the bracket with the hole in the gear 

cover.  
3. Insert the CMP bolt and torque it to 30-38 N·m (22-28 lb·ft).  
4. Plug the connectors together, making sure the locking tang clicks into place.  
5. Turn the ignition to the ON position. Observe the DDR or DDDL for any diagnostic code(s). If 

any code(s) other than code 25 is logged, refer to the DDEC VI Series 60 Troubleshooting Guide 
(6SE567).  
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Section 2.20  
Crankshaft Position Sensor 

The Crankshaft Position Sensor (CKP) is an electronic component that is mounted to the left side of the 
gear case, near the crankshaft centerline. See Figures "Crankshaft Position Sensor (CKP) Installed" .and . 

 
 1. Crankshaft Timing Gear  3. Crankshaft Position Sensor (CKP) 

 2. Bull Gear  4. Timing Wheel 

Figure 1. Crankshaft Position Sensor (CKP) Installed 

 
 1. O-ring  3. Timing Wheel 

 2. Crankshaft Position Sensor (CKP) with Bolt  

Figure 2.  

Note: The length of the CKP sensor element is 56.06-56.58 mm (2.207-2.227 in.). 



The sensor portion of the CKP extends through an opening in the gear case, and is positioned near the 
teeth of the timing wheel. A bolt, inserted through a hole in the CKP bracket, secure the CKP assembly to 
the gear case. The CKP connector is gray in color. 

The CKP sends a signal to the MCM. This signal is generated by a series of evenly spaced teeth on the 
timing wheel. As the timing wheel rotates with the crankshaft, a tooth passes by the CKP. These signals 
are used by the MCM to determine injector solenoid operation times and engine speed. 

Section 2.20.1  
Replacement of Crankshaft Position Sensor 

The CKP is a non-serviceable component and is replaced as a unit. No adjustment is required. 

Section 2.20.2  
Removal of Crankshaft Position Sensor 

Remove the CKP as follows: 

1. Disengage the locking tang on the CKP connector. Grasp the connector bodies and gently pull 
them apart.  

2. Remove the bolt that secures the CKP to the gear case.  
3. Remove the CKP by pulling it straight out of the gear case.  

Section 2.20.3  
Installation of Crankshaft Position Sensor 

Install the CKP as follows: 

Note: The CKP is an electronic component. Use care upon installation. 

1. The O-ring on the sensor may be coated with clean engine oil for ease of installation.  
2. Insert the CKP into the gear case and index the hole in the bracket with the hole in the gear case.  
3. Insert the CKP bolt and torque it to 30-38 N·m (22-28 lb·ft).  
4. Plug the connectors together, making sure the locking tang clicks into place.  
5. Turn the ignition to the ON position. Observe or read any diagnostic code(s). If any code other 

than code 25 appears, refer to the required DDEC VI Series 60 Troubleshooting Guide (6SE567)  
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Section 2.21  
Engine Coolant Level Sensor 

The Engine Coolant Level Sensor (ECL) provides an input to the engine protection system and warn the 
operator is a low collant level has been reached.. See Figure "Engine Coolant Level Sensor" . The module 
sends an electrical signal to the MCM to indicate coolant level. Low coolant will activate the stop engine 
function or warning function.  

 

Figure 1. Engine Coolant Level Sensor 

Section 2.21.1  
Replacement of Engine Coolant Level Sensor 

Both the ECL sensor probe and module are non-serviceable and should be replaced as necessary. 

Section 2.21.2  
Removal of Engine Coolant Level Sensor 

Remove the ECL as follows: 

1. Open the drain cock at the bottom of the overflow bottle and drain the coolant into an appropriate 
container. Remove only as much coolant as is necessary to clear the ECL probe.  

2. Remove sensor lead, or unplug the two-pin connector.  
3. Use the appropriate wrench on the hex portion of the sensor and unscrew it from the overflow 

tank.  

Section 2.21.3  
Installation of Engine Coolant Level Sensor Probe 

Install the ECL Probe as follows: 



1. Install ECL probe into the overflow bottle as follows:  

Note: New sensors are pre-coated with a thread sealer, except the 9/16 in. it uses a O-ring. If 
sensor is new, no additional sealant is required. If sensor is reused, apply Loctite® 567 pipe 
sealant with Teflon® or equivalent. 

Loctite® is a registered trademark of the Loctite Corporation. 

Teflon® is a registered trademark of the E. I. DuPont de Nemours and Company, Inc. 

1. Install and torque ECL to 16.3 N·m (12 lb·ft).  
2. Connect the two-pin connector.  
3. Fill the cooling system. Refer to "14.4.4 Cooling System" .  
4. Turn the ignition to the ON position. Observe or read any diagnostic code(s). If any code other 

than code 25 appears, refer to the DDEC VI Series 60 Troubleshooting Guide (6SE567) .  

 

PERSONAL INJURY (eov84)

To avoid injury before starting and running the engine, ensure the vehicle is parked on a 
level surface, parking brake is set, and the wheels are blocked. 

 

PERSONAL INJURY (eng16) 

Diesel engine exhaust and some of its constituents are known to the State of California to 
cause cancer, birth defects, and other reproductive harm. 

o Always start and operate an engine in a well ventilated area.  
o If operating an engine in an enclosed area, vent the exhaust to the outside.  
o Do not modify or tamper with the exhaust system or emission control system. 

6. Start the engine.  
7. Allow engine to reach operating temperature.  
8. Check for leaks.  
9. Shut down engine upon completion of test. Perform necessary repairs.  
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Section 2 

Additional Information 

SHOP NOTES 

The following shop notes describe flexible fuel lines and their installation. 

Fuel Lines 

Flexible fuel lines are used to facilitate connection of lines leading to and from the fuel tank, and to 
minimize the effects of any vibration in the installation. 

When installing fuel lines, it is recommended that connections be tightened only sufficiently to prevent 
leakage of fuel; thus flared ends of the fuel lines will not become twisted or fractured because of 
excessive tightening. After all fuel lines are installed, run the engine long enough to determine if all the 
connections are sufficiently tight. If any leaks occur, tighten the connections only enough to stop the leak. 
Also check that the fuel filters are tight against the filter adaptors. Do not overtighten filters. 

SPECIFICATIONS 

Specifications are listed in the General Information section at the beginning of the manual. 
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