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California Proposition 65 Warning and Engine Idle Notice

Statements relating to the California Air Resources Board (CARB) or California compliance, only apply to
engines bearing a CARB emissions certification label.
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1.01 Chapter 1 Forward

1. Forward

1.01 Introduction
This manual is intended for use by the operator of a Detroit™ engine used in On-Highway Vehicle applications.

1.02 Non-Genuine and Rebuilt Component Quality Alert

Electronic engine controls have been instrumental in aiding engine manufacturers meet federal emission requirements and
the ever-increasing performance demands of the customer.

Maintenance procedures must be followed in order to continue satisfactory performance and durability and to ensure cover-
age of the engine under the manufacturer’s warranty. Many of these maintenance procedures also ensure that the engine
continues to comply with applicable emissions standards. Proper maintenance procedures, using specific components en-
gineered to comply with emissions regulations, may be performed by an authorized Detroit™ distributor or dealer, an inde-
pendent outlet or the operator or owner. The owner is responsible for determining the suitability of components to maintain
emissions compliance during the engine’s useful emission life.

Detroit™ cautions that the indiscriminate rebuilding of precision components, without the benefit of specifications, special-
ized equipment, and knowledge of the electronic operating system, will jeopardize performance or lead to more serious
problems, and can take the engine outside of compliance with emission standards.

There are several other components in an engine, including but not limited to the turbocharger, camshaft, piston, diesel ex-
haust fluid pump, which are specifically designed and manufactured to exacting standards for emissions compliance. It is
important that these components, if replaced, modified or substituted, can be verified thus ensuring that the engine remains
in compliance with emissions standards. The use of inadequately engineered, manufactured or tested components in the
repair or rebuild of the engine may be in violation of federal regulations.

Furthermore, modern engines exhibit operating parameters which require the use of proper fluids, such as fuel, coolant and
lubricating oil, to maintain long engine life. The use of fluids that do not meet Detroit™ specifications may result in prema-
ture wear or engine failure.

1.03 Personnel Requirements

Work on the engine should be carried out only by skilled technicians who have been instructed in the specific skills neces-
sary for the type of work being performed.

1.04 Engine Conversions and Modifications

The function and safety of the engine could be affected if unauthorized modifications are made to it. Detroit™ will not accept
responsibility for any resulting damage.

Tampering with the fuel injection system and engine electronics could also affect engine power output or exhaust emission
levels. Compliance with the manufacturer's settings and with statutory environmental protection regulations cannot then be
guaranteed.

DD Heavy Duty Platform Operators Manual, 6 Last Revised Date 2024-03-05
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2.01 Chapter 2 To the Operator

2. To the Operator

2.01 To the Operator

This manual contains instructions on the safe operation and preventive maintenance of your Detroit™ engine used in ve-
hicle applications. Maintenance instructions cover routine engine services such as lubricating oil and filter changes in
enough detail to permit self-servicing, if desired.

The operator should become familiar with the contents of this manual before operating the engine or carrying out mainte-
nance procedures.

Power-driven equipment is only as safe as the person operating the controls. You are urged, as the operator of this diesel
engine, to keep fingers and clothing away from the revolving belts, drive shafts, pulleys, etc. on the engine installation.

Throughout this manual CAUTIONS and WARNINGS regarding personal safety and NOTICES regarding engine perform-
ance or service life will appear. To avoid personal injury and ensure long engine service life, always heed these instructions.

Whenever possible, it will benefit you to rely on an authorized Detroit™ service outlet for all your service needs from mainte-
nance to major parts replacement. Authorized service outlets worldwide stock factory-original parts.

The information and specifications in this publication are based on the information in effect at the time of approval for print-
ing. Contact an authorized Detroit™ service outlet for information on the latest revision. The right is reserved to make
changes at any time without obligation.

Detroit™ engines are built in accordance with sound technological principles and based on state-of-the-art technology.

Despite this, the engine may constitute a risk of damage to property or injury to persons if it is not used for its intended
purpose.

The engine should not be modified or converted in an incorrect manner or the safety instructions included in this manual
disregarded.

Keep this Operator Manual with the engine installation at all times. It contains important operating, maintenance,
and safety instructions.

NOTICE

Failure to maintain the cooling system at required concentrations will result in severe damage to the engine cool-
ing system and related components. Refer to the "Coolant Selections and Maintenance” section.

WARRANTY

The applicable engine warranty is contained in the booklet “Warranty Information for Detroit™ Engines,” available from authorized De-
troit™ service outlets.

Trademark Information

DDC®, Detroit™, DDEC®, Optimized Idle®, Diagnostic Link®, BlueTec®, POWER Trac®, POWER COOL®, and POWER
GUARD® are registered trademarks of Detroit Diesel Corporation. All other trademarks used are the property of their re-
spective owners.
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3.01 Chapter 3 Caution Summary

3. Caution Summary

3.01 Caution Summary

The following cautions must be observed by the operator of the vehicle or equipment in which this engine is installed and/or
by those performing basic engine preventive maintenance. Failure to read and heed these cautions and exercise reason-
able care for personal safety and the safety of others when operating the vehicle/equipment or performing basic engine pre-
ventive maintenance may result in personal injury and engine and/or vehicle/equipment damage.

Engine Operation

Observe the following cautions when operating the engine.

WARNING:
PERSONAL INJURY

To avoid injury from loss of vehicle/vessel control, the operator of a DDEC equipped engine must not use or read any di-
agnostic tool while the vehicle/vessel is moving.

WARNING:
HOT EXHAUST

During parked regeneration the exhaust gases will be extremely HOT and could cause a fire if directed at combustible
materials. The vehicle must be parked outside.

CAUTION:
LOSS OF VEHICLE CONTROL
To avoid injury from the loss of vehicle control, do not use cruise control under these conditions:

+  When itis not possible to keep the vehicle at a constant speed (on winding roads, in heavy traffic, in traffic that
varies in speed, etc.).

* On slippery roads (wet pavement, ice-or snow-covered roads, loose gravel, etc.).

WARNING:
PERSONAL INJURY

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

+ Always start and operate an engine in a well ventilated area.
» If operating an engine in an enclosed area, vent the exhaust to the outside.

» Do not modify or tamper with the exhaust system or emission control system.

DD Heavy Duty Platform Operators Manual, 10 Last Revised Date 2024-03-05
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Chapter 3 Caution Summary 3.01

WARNING:
PERSONAL INJURY

To avoid injury from engine shutdown in an unsafe situation, ensure the operator knows how to override the stop engine
condition on a DDEC-equipped unit.

CAUTION:
LOSS OF VEHICLE CONTROL
To avoid injury from loss of vehicle control, do not activate the Engine Brake system under the following conditions:

» On wet or slippery pavement, unless the vehicle is equipped with ABS (anti-lock braking system) and you have had
prior experience driving under these conditions.

» When driving without a trailer (bobtailing) or pulling an empty trailer.

 If the tractor drive wheels begin to lock or there is fishtail motion after the Engine Brake is activated, deactivate the
brake system immediately if this occurs.

WARNING:
BODILY INJURY

To avoid injury from an explosion, do not use ether or starting fluid on engines equipped with a manifold (grid) heater.

Preventive Maintenance

Observe the following cautions when performing preventive maintenance.

WARNING:
PERSONAL INJURY

To avoid injury when working near or on an operating engine, remove loose items of clothing and jewelry. Tie back or
contain long hair that could be caught in any moving part causing injury.

WARNING:
PERSONAL INJURY
To avoid injury when working on or near an operating engine, wear protective clothing, eye protection, and hearing
protection.
Last Revised Date 2024-03-05 11 DD Heavy Duty Platform Operators Manual,
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3.01 Chapter 3 Caution Summary

WARNING:
HOT OIL

To avoid injury from hot oil, do not operate the engine with the rocker cover(s) removed.

WARNING:
FIRE

To avoid injury from fire, contain and eliminate leaks of flammable fluids as they occur. Failure to eliminate leaks could
result in fire.

CAUTION:
USED ENGINE OIL

To avoid injury to skin from contact with the contaminants in used engine oil, wear protective gloves and apron.

WARNING:
PERSONAL INJURY

To avoid injury when using caustic cleaning agents, follow the chemical manufacturers usage, disposal, and safety
instructions.

WARNING:
PERSONAL INJURY

To avoid injury from hot surfaces, wear protective gloves, or allow engine to cool before removing any component.

WARNING:
PERSONAL INJURY

To avoid injury, use care when working around moving belts and rotating parts on the engine.

DD Heavy Duty Platform Operators Manual, 12 Last Revised Date 2024-03-05
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Chapter 3 Caution Summary 3.01

WARNING:
FIRE

To avoid injury from combustion of heated lubricating-oil vapors, stop the engine immediately if an oil leak is detected.

WARNING:
PERSONAL INJURY

To avoid injury from contact with rotating parts when an engine is operating with the air inlet piping removed, install an
air inlet screen shield over the turbocharger air inlet. The shield prevents contact with rotating parts.

WARNING:
HOT COOLANT

To avoid scalding from the expulsion of hot coolant, never remove the cooling system pressure cap while the engine is
at operating temperature. Wear adequate protective clothing (face shield, rubber gloves, apron, and boots). Remove
the cap slowly to relieve pressure.

WARNING:
FIRE

To avoid injury from fire, do not smoke or allow open flames when working on an operating engine.

WARNING:
FIRE

To avoid injury from fire from a buildup of volatile vapors, keep the engine area well ventilated during operation.

WARNING:
PERSONAL INJURY

To avoid injury from rotating belts and fans, do not remove and discard safety guards.

Last Revised Date 2024-03-05 13 DD Heavy Duty Platform Operators Manual,
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3.01 Chapter 3 Caution Summary

WARNING:
PERSONAL INJURY

To avoid injury from slipping and falling, immediately clean up any spilled liquids.

Compressed Air

Observe the following cautions when using compressed air.

WARNING:
EYE INJURY

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

Cooling System

Observe the following cautions when servicing the cooling system.

WARNING:
HOT COOLANT

To avoid scalding from the expulsion of hot coolant, never remove the cooling system pressure cap while the engine is
at operating temperature. Wear adequate protective clothing (face shield, rubber gloves, apron, and boots). Remove
the cap slowly to relieve pressure.

WARNING:
PERSONAL INJURY

To avoid injury from slipping and falling, immediately clean up any spilled liquids.

Electrical System

Observe the following cautions when jump starting an engine, charging a battery, or working with the vehicle/application
electrical system.

WARNING:
ELECTRICAL SHOCK

To avoid injury from electrical shock, do not touch battery terminals, alternator terminals, or wiring cables while the en-
gine is operating.

DD Heavy Duty Platform Operators Manual, 14 Last Revised Date 2024-03-05
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Chapter 3 Caution Summary 3.01

WARNING:
BATTERY EXPLOSION AND ACID BURN

To avoid injury from battery explosion or contact with battery acid, work in a well ventilated area, wear protective cloth-
ing, and avoid sparks or flames near the battery. If you come in contact with battery acid:

* Flush your skin with water.
* Apply baking soda or lime to help neutralize the acid.
* Flush your eyes with water.

» Get medical attention immediately.

WARNING:
PERSONAL INJURY

To avoid injury from accidental engine startup while servicing the engine, disconnect/disable the starting system.

Air Intake System
Observe the following cautions when working on the air intake system.

WARNING:
PERSONAL INJURY

To avoid injury from hot surfaces, wear protective gloves, or allow engine to cool before removing any component.

WARNING:
PERSONAL INJURY

To avoid injury from contact with rotating parts when an engine is operating with the air inlet piping removed, install an
air inlet screen shield over the turbocharger air inlet. The shield prevents contact with rotating parts.

Lubricating Oil and Filters

Observe the following cautions when replacing the engine lubricating oil and filter.

WARNING:
PERSONAL INJURY

To avoid injury from slipping and falling, immediately clean up any spilled liquids.

Last Revised Date 2024-03-05 15 DD Heavy Duty Platform Operators Manual,
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3.01 Chapter 3 Caution Summary

WARNING:
FIRE

To avoid injury from combustion of heated lubricating-oil vapors, stop the engine immediately if an oil leak is detected.

WARNING:
FIRE

To avoid injury from fire, do not smoke or allow open flames when working on an operating engine.

WARNING:
FIRE

To avoid injury from fire from a buildup of volatile vapors, keep the engine area well ventilated during operation.

Fuel System

Observe the following cautions when fueling the vehicle or working with the fuel system.

WARNING:
FIRE

To avoid injury from fire, keep all potential ignition sources away from diesel fuel, including open flames, sparks, and
electrical resistance heating elements. Do not smoke when refueling.

WARNING:
PERSONAL INJURY

To prevent the escape of high pressure fuel that can penetrate skin, ensure the engine has been shut down for a mini-
mum of 10 minutes before servicing any component within the high pressure circuit. Residual high fuel pressure may
be present within the circuit.

WARNING:
FIRE

To avoid increased risk of a fuel fire, do not mix gasoline and diesel fuel.

DD Heavy Duty Platform Operators Manual, 16 Last Revised Date 2024-03-05
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Chapter 3 Caution Summary

3.01

WARNING:
FIRE

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.

Aftertreatment System

Observe the following cautions when servicing the Aftertreatment System (ATS). Be advised that these two labels are at-
tached to the Aftertreatment Device (ATD).

A CAUTTON

EXTERNAL AND INTERNAL
SURFACE TEMFERATURES
REMA IR HOT AFTER EMNGIMNE
HAS BEEN SHUTDOWN

PROTECTIVE CLOTHIMNG

\EB REQUIRED WHILE SERVIC.NG
47158
D R S
AN CAUTTON
HEAVY DEV.CE
PROPERLY SUFPFPJIRT AND :
ATTACE LIFTING EQUIPMENT
TO PREVEN™ TH= DEVICE
FROM FALL NG WHEN
D INSTALLING OR SERvICING | €@
47157
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4.01 Chapter 4 Engine Identification

4. Engine Identification

4.01 Engine Components - EPA07, EPA10, GHG14 DD Platform
All DD Platform engine components are shown below:

DD13 Engine Components

NOTE: Engines built prior to 2015 may have a coolant filter and a fuel filter module with three filters.

For a general view of the Detroit™ DD13 engines and major components, see the following:

DD Heavy Duty Platform Operators Manual, 20 Last Revised Date 2024-03-05
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Chapter 4 Engine Identification 4.01

1. Water Pump 8. Single-stage Air Compressor
2. Oil Coolant Module 9. Power Steering Pump Location
3. OQil Filter 10. Fuel Filter Module
4. Fuel Rail 11. MCM
5. Air Intake Manifold 12. Thermostat
6. Fuel Doser Block 13. Engine Serial Number Location
7. High Pressure Fuel Pump
Fig 1, DD13 Left Side View
Last Revised Date 2024-03-05 21 DD Heavy Duty Platform Operators Manual,
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4.01 Chapter 4 Engine Identification

1. EGR Actuator 5. Turbocharger

2. Exhaust Manifold 6. Fuel Doser Valve
3. EGR Cooler 7. Crankcase Breather
4. Coolant Elbow

Fig 2, DD13 Right Side View

DD15 Engine Components

NOTE: Engines built prior to 2015 may have a coolant filter and a fuel filter module with three filters.

For a general view of the Detroit™ DD15 Turbo-compound (TC) and DD15 Asymmetrical Turbo (AT) engines and major
components, see the following:
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Chapter 4 Engine Identification 4.01

1. Water Pump 8. Single Cylinder Air Compressor
2. OQil/Coolant Module 9. Power Steering Pump Location
3. OQil Filter 10. Fuel Filter Module
4. Air Intake Manifold 11. Motor Control Module (MCM)
5. Fuel Rail 12. Thermostat
6. Hydrocarbon Doser Block 13. Engine Serial Number Location
7. High Pressure Fuel Pump
Fig 3, DD15 TC Left Side View
Last Revised Date 2024-03-05 23 DD Heavy Duty Platform Operators Manual,
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4.01 Chapter 4 Engine Identification

1. Exhaust Gas Recirculation (EGR) Cooler 4. Crankcase Breather
2. Exhaust Gas Recirculation (EGR) Valve / Actuator 5. Axial Power Turbine (APT)
3. Turbocharger 6. Fuel Doser Valve (under cover)

Fig 4, DD15 TC Right Side View
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Chapter 4 Engine Identification 4.01

1. Water pump 8. Single Cyl. Air Compressor
2. Oil Coolant Module 9. Power Steering Pump Location
3. OQil Filter 10. Fuel Filter Module
4. Air Intake Manifold 11. MCM
5. Fuel Rail 12. Thermostat
6. Hydrocarbon Doser Block 13. Engine Serial Number Location
7. High Pressure Fuel Pump
Fig 5, DD15 AT Left Side View
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4.01 Chapter 4 Engine Identification

1. Exhaust Gas Recirculation (EGR) Valve / Actuator 4. Fuel Doser Valve
2. Exhaust Gas Recirculation (EGR) Cooler 5. Crankcase Breather
3. Turbocharger

Fig 6, DD15 AT Right Side View

DD16 Engine Components
NOTE: Engines built prior to 2015 may have a coolant filter and a fuel filter module with three filters.

For a general view of the Detroit™ DD16 engines and major components, see the following:
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Chapter 4 Engine Identification 4.01

1. Water Pump 8. Single Stage Air Compressor
2. OQil/Coolant Module 9. Power Steering Pump Location
3. OQil Filter 10. Fuel Filter Module
4. Air Intake Manifold 11. Motor Control Module (MCM)
5. Fuel Rail 12. Thermostat
6. Hydrocarbon Doser Block 13. Engine Serial Number Location
7. High Pressure Fuel Pump
Fig 7, DD16 TC Left Side View
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4.02 Chapter 4 Engine Identification

1. EGR Cooler 4. Crankcase Breather
2. EGR Actuator 5. Axial Power Turbine (APT) (under heat shield)
3. Turbocharger (TC) 6. Fuel Doser Valve (under cover)

Fig 8, DD16 TC Right Side View

4.02 Engine Components - GHG17 DD Platform

GHG17 Platform engine components are shown below:
DD13 Engine Components

For a general view of the Detroit™ engines and major components, see the following:
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Chapter 4 Engine Identification 4.02

11
12 d010166
1. Water Pump 7. High Pressure Fuel Pump
2. Qil Coolant Module 8. Single-stage Air Compressor
3. Qil Filter 9. Fuel Filter Module
4. Fuel Rail 10. Motor Control Module (MCM)
5. Air Intake Manifold 11. Coolant Thermostat
6. Hydrocarbon Doser Block 12. Engine Serial Number Location
Fig 9, DD13 Left Side View
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4.02 Chapter 4 Engine Identification

2
d010165
1. EGR Actuator 5. Turbocharger
2. Exhaust Manifold 6. Fuel Doser Injector Valve
3. EGR Cooler Water Manifold Assembly 7. Crankcase Breather
4. Coolant Outlet Elbow

Fig 10, DD13 Right Side View

DD15 Engine Components

For a general view of the Detroit™ engines and major components, see the following:
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Chapter 4 Engine Identification 4.02

1. Water Pump 8. Single Cylinder Air Compressor
2. Qil/Coolant Module 9. Power Steering Pump Adaptor
3. Oil Filter 10. Fuel Filter Module
4. Air Intake Manifold 11. Motor Control Module (MCM)
5. Fuel Rail 12. Coolant Thermostat
6. Hydrocarbon Doser Block 13. Engine Serial Number Location
7. High Pressure Fuel Pump
Fig 11, DD15 Left Side View
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4.02 Chapter 4 Engine Identification

do10167
1. EGR Actuator 4. Fuel Doser Injector Valve
2. EGR Cooler 5. Crankcase Breather
3. Turbocharger
Fig 12, DD15 Right Side View

DD16 Engine Components

For a general view of the Detroit™ engines and major components, see the following:
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Chapter 4 Engine Identification 4.02

13 d010170
1. Water Pump 8. Single Stage Air Compressor
2. Qil/Coolant Module 9. Power Steering Pump Adaptor
3. Qil Filter 10. Fuel Filter Module
4. Air Intake Manifold 11. Motor Control Module (MCM)
5. Fuel Rail 12. Coolant Thermostat
6. Hydrocarbon Doser Block 13. Engine Serial Number Location
7. High Pressure Fuel Pump
Fig 13, DD16 Left Side View
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4.03 Chapter 4 Engine Identification

d010169
1. EGR Cooler 4. Crankcase Breather
2. EGR Actuator 5. Axial Power Turbine (APT)
3. Turbocharger 6. Fuel Doser Injector Valve (under cover)

Fig 14, DD16 Right Side View

4.03 Engine Model and Serial Number Designation
The following information covers engine model number, serial number and certification label.

Engine Model and Serial Number

The fourteen-digit engine model and manufacturing serial number is etched on a pad located on the left front of the engine
cylinder block, above the date and time of manufacture. Using 472901S0005703 as an example:

* 472 = engine model (DD15)

DD Heavy Duty Platform Operators Manual, 34 Last Revised Date 2024-03-05
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Chapter 4 Engine Identification

4.03

* 901 = vehicle application (Freightliner)

* S =assembly plant (Detroit™)
* 0005703 = serial number

Fig 15, Engine Model and Serial Number Location

Last Revised Date 2024-03-05
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4.03

Chapter 4 Engine Identification

Engine Model Breakdown

DESCRIP-TION ENGINE MODEL | DISPLACE-MENT APPLICATION YEAR DDEC SERIES
EPA07 DD15 472900S 14.8 L (DD15) WESTERN STAR
EPA07 DD15 472901S 14.8 L (DD15) FREIGHTLINER
EPA07 DD15 4729028 14.8 L (DD15) STERLING
EPA07 DD15 4729075 14.8 L (DD15) ,’iﬁsﬁ?aﬁ;(“s“a”y
2007 - 09 Vi
EURO IV DD15 472908S 14.8 L (DD15) S@Pé’hﬁg,ﬁg;‘i’c';’)(us“' (EPAD7)
EPA07 DD13 471901S 12.8 L (DD13) FREIGHTLINER
EPA07 DD13 4719108 12.8 L (DD13) STERLING
EPAO7 DD13 4719158 128LOD13) | pudor o
DESCRIP-TION ENGINE MODEL | DISPLACE-MENT APPLICATION YEAR DDEC SERIES
EPA10 DD15 472903S 14.8 L (DD15) FREIGHTLINER
EPA10 DD15 472904S 14.8 L (DD15) WESTERN STAR
EPA10 DD13 471903S 12.8 L (DD13) FREIGHTLINER
EPA10 DD13 471905C 12.8 L (DD13) COACH (EVOBUS)
EPA10 DD13 4719118 12.8 L (DD13) WESTERN STAR
EPA10 DD13 471913S 12.8 L (DD13) FREIGHTLINER M2 2(21&.1(1))2 10
EPA10 DD13 4719148 12.8 L (DD13) FIRETRUCK
EPA10 DD13 4719178 12.8 L (DD13) ﬁgg%“ (MCI & VAN
EPA10 DD13 471920S 12.8 L (DD13) MTU
EPA10 DD16 473901S 15.6 L (DD16) FREIGHTLINER
EPA10 DD16 473902S 15.6 L (DD16) WESTERN STAR

DD Heavy Duty Platform Operators Manual,
DDC-SVC-MAN-0189
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4.03

DESCRIP-TION | ENGINE MODEL | DISPLACE-MENT APPLICATION YEAR DDEC SERIES
EPA10 GHG14 ASSYMETRIC TURBO
v 4729065 148L(OD15) | (3
EPA10 GHG14 TURBOCOMPOUND
v 4729095 148L(OD15) | 18
EPA10 GHG14 FUEL ECON PACKAGE
0 e 471927S 128L(0D13) | iFES
EPAEOD?EG” 471932C 12.8L (DD13) | COACH (EVOBUS)
2013 (EPA10 3
EPA10 GHG14 GHG14)
10 GHG 4719335 12.8L(DD13) | PIERCE FIRETRUCK
EPA10 GHG14 COACH (MCI & VAN
106t 471934S 128L(OD13) | 1300
EPAT0 GHG14 4719355 128L(DD13) | MTU
DD13
EPA10 GHG14 TURBOCOMPOUND
Shie 4739085 156L(0D16) | (s
DESCRIP-TION | ENGINE MODEL | DISPLACE-MENT APPLICATION YEAR DDEC SERIES
EPA10 GHG17 ASSYMETRIC TURBO
v 472910S 148L(OD15) | (3
EPAT0 CHeTT 4719288 12.8L (DD13) | TRUCK (FE1)
EPA10 CHGTT 471938C 12.8L(DD13) | COACH (EVOBUS)
EPA10 GHG17 2016 (EPA10
106t 4719408 12.8L(DD13) | PIERCE FIRETRUCK GHG17) 13
EPA10 GHG17 MCI, VAN HOOL, OSH-
10 et 471941S 128L0D13) | Koo Pooa
EPA10 GHG17
v 4719425 12.8L(DD13) | MTU
EPA10 GHG17 TURBOCOMPOUND
e 4739108 156L(0D16) | (s
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Chapter 4 Engine Identification

Motor Control Module and Engine Serial Number
The Motor Control Module (MCM) part number and Engine Serial Number (ESN) are located on the MCM Ilabel.

Fig 16, Motor Control Module Label
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Chapter 4 Engine Identification 4.03

Engine Certification Label

An engine certification label is attached to the engine rocker cover. This label certifies the engine conforms to federal and
state emissions regulations for its application. It gives the operating conditions under which certification was made.

The following illustration is an EPAQ7 engine certification label.

Fig 17, EPA07 Engine Certification Label

The following illustration is an EPA10 engine certification label.
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- ~
Q peTROIT

IMPORTANT ENGINE INFORMATION

FUEL RATE AT AVD. HP 327.0 MM3 / STROKE
INITIAL INJECTION TIMING 10.7 DEG BTC
ENGINE FAMILY: ADDXH14.8EED

UNIT: T ek e e e

ADV HP 560 @ 1800 RPM

DISP. 14.8 LITERS

MIN IDLE 600 RPM

FEL: G/BHP-HR
VALVE LASH: EXHAUST 0.6 MM INTAKE 0.4 MM
MODEL: DD15

“‘DELEGATED ASSEMBLY"

THIS ENGINE CONFORMS TO U.S EPA & CALI-
FORNIA REGULATIONS APPLICABLE TO 2010
MODEL YEAR NEW HEAVY DUTY DIESEL CYCLE
ENGINES. THIS ENGINE HAS A PRIMARY SER-
VICE APPLICATION AS A HEAVY HEAVY-DUTY
ENGINE. THIS ENGINE IS NOT CERTIFIED FOR
USE IN AN URBAN BUS AS DEFINED AT 40 CFR
86.093-2. SALE OF THIS ENGINE FOR USE IN AN
URBAN BUS IS A VIOLATION OF FEDERAL LAW
UNDER THE CLEAN AIR ACT. THIS ENGINE IS
CERTIFIED TO OPERATE ON ULTRA LOW
\SULFUR DIESEL FUEL. )

d980003b

Fig 18, EPA10 Engine Certification Label

The following illustrations are for GHG14 and GHG17 engine certification labels.
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r : A
Q pDETROIT

IMPORTANT ENGINE INFORMATION

FUEL RATE AT AVD. HP 296.2 MM3 / STROKE
INITIAL INJECTION TIMING 12.2 DEG BTC
ENGINE FAMILY: DDDXH14.8EED

UNIT: XXXXXXXXXXXX DISP. 14.8 LITERS
ADV HP: 505 @ 1800 RPM MODEL: DD15TC
MFG. DATE: xxxxxx MIN IDLE: 600 RPM
VALVE LASH: EXHAUST 0.6 MM INTAKE 0.4 MM
“DELEGATED ASSEMBLY”

EMISSION CONTROL SYSTEMS: DDI, TC, CAC,
ECM, EGR, OC, PTOX, SCR-U, AMOX

“FOR USE IN VOCATIONAL OR TRACTOR
VEHICLES”

THIS ENGINE CONFORMS TO U.S EPA AND
CALIFORNIA REGULATIONS APPLICABLE TO
2013 MODEL YEAR NEW HEAVY DUTY DIESEL
CYCLE ENGINES. THIS ENGINE HAS A PRIMARY
SERVICE APPLICATION AS A HEAVY DUTY
ENGINE. THIS ENGINE IS NOT CERTIFIED FOR
USE IN AN URBAN BUS AS DEFINED AT 40 CFR
86.093-2. SALE OF THIS ENGINE FOR USE IN AN
URBAN BUS IS A VIOLATION OF FEDERAL LAW
UNDER THE CLEAN AIR ACT. THIS ENGINE IS
CERTIFIED TO OPERATE ON ULTRA-LOW
\SULFUR DIESEL FUEL. Yy

d990003c

Fig 19, GHG14 Engine Certification Label
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4 . N
Q DETROIT

IMPORTANT ENGINE INFORMATION

FUEL RATE AT AVD. HP XX.X MM3 / STROKE
INITIAL INJECTION TIMING XX.X DEG BTC
ENGINE FAMILY: XX.X

UNIT: xXXXXXXXXXXXX DISP. XX.X LITERS
ADV HP: XX @ XX RPM MODEL: XX.X

MFG. DATE: XXXXXX MIN IDLE: 600 RPM
VALVE LASH: EXHAUST X.X MM INTAKE X.X MM
“DELEGATED ASSEMBLY”

EMISSION CONTROL SYSTEMS: DDI, TC, CAC,
ECM, EGR, OC, PTOX, SCR-U, AMOX

“FOR USE IN VOCATIONAL OR TRACTOR
VEHICLES”

THIS ENGINE CONFORMS TO U.S EPA AND
CALIFORNIA REGULATIONS APPLICABLE TO
2013 MODEL YEAR NEW HEAVY DUTY DIESEL
CYCLE ENGINES. THIS ENGINE HAS A PRIMARY
SERVICE APPLICATION AS A HEAVY DUTY
ENGINE. THIS ENGINE IS NOT CERTIFIED FOR
USE IN AN URBAN BUS AS DEFINED AT 40 CFR
86.093-2. SALE OF THIS ENGINE FOR USE IN AN
URBAN BUS IS A VIOLATION OF FEDERAL LAW
UNDER THE CLEAN AIR ACT. THIS ENGINE IS
CERTIFIED TO OPERATE ON ULTRA-LOW
\SULFUR DIESEL FUEL. )

d990003d

Fig 20, GHG17 Engine Certification Label
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5.01 Chapter 5 Operating Instructions for Starting the Engine

5. Operating Instructions for Starting the Engine

5.01 First Time Start Preparations

When preparing to start a new (or newly overhauled) engine, which has been in storage, perform all of the operations listed
below. Failure to follow these instructions may result in serious engine damage.

Be sure you are familiar with all of the instruments, gauges and controls which are needed to operate the engine.
Note especially the location and function of the following:

» Qil pressure gauge

* Low oil pressure warning light

» Coolant temperature gauge

» High coolant temperature warning light

« Water-in-Fuel warning light in the side of the fuel filter module

* Air restriction indicator

Watch for any signs of engine problems when starting or driving. If the engine overheats, uses excessive fuel or lubricating
oil, vibrates, misfires, makes unusual noises or shows an unusual loss of power, turn the engine off as soon as possible and
determine the cause of the problem. Engine damage may be avoided by a quick response to early indications of problems.

When starting the engine in cold weather, Cold Weather Operation

5.01.01 System Checks

Perform the following system checks before starting for the first time.

Checking the Cooling System
Check the cooling system as follows:

1. Make sure all drain cocks in the cooling system are installed (drain cocks are often removed for shipping) and are
closed tightly.

2. Fill the coolant overflow surge tank with a DFS 93K217 approved coolant until the coolant level stays between the low
and full coolant marks on the tank.

3. Entrapped air must be purged after filling the cooling system. To do this, allow the engine to warm up with the pressure
cap removed. With the transmission in neutral, increase engine speed to 1000 rpm and add coolant to the surge tank
as required.

4. Check to make sure the front of the radiator and charge air cooler (if equipped) are unblocked and free of debris.

Lubrication System Checks

The lubricating oil film on the rotating parts and bearings of a new or newly overhauled engine, or one which has been in
storage for six months or more, may be insufficient when the engine is started for the first time.
Pre-Lubricating the Engine

To ensure an immediate flow of oil to all bearing surfaces at initial engine startup, prepare the engines as follows:

Charge the engine lubrication system with lubricating oil using a commercially-available pressure pre-lubricator.

2. Charge the engine lubrication system with lubricating oil using a commercially-available pressure pre-lubricator. Use
only the heavy-duty oils recommended in the "How to Replace the Lubricating Oil and Oil Filter" section in this
manual.

3. After pre-lubricating, check the engine oil level. If necessary, top off by filling engine oil no more than 5.0 L (5.2 qt) ata
time through the oil fill cap to the satisfactory fill range on the oil dipstick. Do not overfill.
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Checking and Monitoring the Oil Level

Check the oil level as follows:

WARNING:
PERSONAL INJURY

To avoid injury from slipping and falling, immediately clean up any spilled liquids.

NOTICE

Do not add oil if the oil reading is in the crosshatch area on the dipstick. There are approximately 5.0 L (5.2 gt) from the fill
mark to the full mark. Overfilling the oil pan can cause engine damage.

NOTE: If the engine operating temperature is below 60°C (140°F), the engine must be on a level surface and then shut
down for 60 minutes for an accurate oil level reading. Otherwise, the engine must be brought up to an operating tempera-
ture of 60°C (140°F), parked on a level surface and then shut down for five minutes for an accurate oil level reading.

1. Check the oil level daily with the engine stopped and on a level surface. If the engine has just been stopped and is
warm, wait approximately 20 minutes to allow the oil to drain back into the oil pan before checking.

2. Add oil to maintain the correct level on the dipstick. Use only the heavy-duty oils recommended in the "How to Replace
the Lubricating Oil and Qil Filter" section in this manual.

3. Remove the dipstick from the guide tube. Use a shop rag to wipe off the end of the dipstick.

Wait 15 seconds to allow any crankcase pressure to dissipate through the guide tube and let the oil level settle in the
oil pan.

Reinstall the dipstick and make sure it is fully inserted into the guide tube.
Remove the dipstick and read the oil level dipstick.

The figure shows a comparison between the bends on the dipstick and a crosshatch pattern on a conventional dip-
stick. Note the exact area noted on the bends. For example, the 'maximum’ oil level will be at the BOTTOM of that
bend. For the 'minimum’ oil level, it is noted at the TOP of the bend. If the oil level is below the 'minimum’ bend, add oil
to bring it up the 'maximum’ level. Do NOT fill beyond the maximum fill level on the dipstick, since overfilling may result
in high oil consumption and possible severe engine damage.
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After an Extended Storage
NOTICE

Failure to eliminate water-diluted lubricating oil may lead to serious engine damage at startup.

An engine in storage for an extended period of time (over winter, for example) may accumulate water in the oil pan through
normal condensation of moisture (always present in the air) on the cold, internal surfaces of the engine.

Lubrication oil diluted by water cannot provide adequate bearing protection at engine startup. For this reason, Detroit™ rec-
ommends replacing the engine lubricating oil and filters after extended storage.
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Fuel System Checks

Make sure the fuel shutoff valve (if used) is open. Fill the tanks with the recommended fuel. Keeping tanks full reduces
water condensation and helps keep fuel cool, which is important to engine performance. Full tanks also reduce the chance
for microbe (black slime) growth. For fuel recommendations, How to Select Diesel Fuel.

NOTICE

Prolonged use of the starting motor and engine fuel pumps to prime the fuel system can result in damage to the starter, fuel
pumps, and injectors.

If the shutoff valve is even partially closed, it may cause erratic engine operation due to an inadequate supply of
fuel to the fuel pump.

NOTICE

NEVER use ether as a starting aid to run the engine. Doing so will result in injector damage.

If an external starting aid is used, such as a starting fluid, the heat generated by the external fuel source will cause the injec-
tor tips to be damaged when the fuel cools them. The injector piston and bushing can be scored from running without
lubrication.

To ensure prompt starting and even running, the fuel system must be primed if air has entered the fuel system. Priming is
done by operating the manual hand priming pump located on the fuel filter module or connecting an external priming pump
to the priming port on the fuel filter module.

Authorized Detroit™ service outlets are properly equipped for this type of service.
Priming is required if the fuel system has been serviced.

Drain off any water that has accumulated. Water in fuel can seriously affect engine performance and may cause engine
damage.
Adding Fuel

When adding fuel, pay attention to the following:
NOTICE

To ensure maximum engine performance for GHG17 applications, always use Ultra-Low Sulfur Diesel Fuel (ULSD) with 15
PPM sulfur content or less, based on ASTM Standard D2622 test procedure. Higher sulfur levels will damage the engine
Aftertreatment System (ATS).

NOTICE

To ensure maximum engine performance for EuroV applications, Ultra Low Sulfur Diesel fuel (ULSD) (15 PPM sulfur con-
tent maximum), based on ASTM Standard D 2622 test procedure is recommended. However, due to varying fuel quality in
these markets, up to 50 ppm sulfur diesel fuel is acceptable for this application.

» Add winter or summer grade fuel according to the season of the year.
* Work in the cleanest conditions possible.
* Prevent water from entering the fuel tank.

For further information, see 16.01.05 How to Select Diesel Fuel in this manual.
Priming the Fuel System

Prime the fuel system as follows:

1. Operate the hand primer on module for three minutes or 250 strokes, or use an external priming source such as tool
J-47912 or ESOC 350.

Crank the engine for 20 seconds.

Wait 60 seconds for the starter to cool down.
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4. If the engine does not start, repeat step 2 and step 3. The starting cycle can be repeated up to three times.
5. If the engine still fails to start, continue as follows:

5.a Use DDDL to check for fault codes, repair as necessary.

5.b Repeat step 2 and step 3.

WARNING:
ENGINE EXHAUST

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

WARNING:
PERSONAL INJURY

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.

6. Start the engine with the accelerator pedal in the idle position. Monitor the oil pressure gauge or indicator lamp. Keep
the engine running at idling speed until the oil pressure reading is 14 psi (97 kPa) or more.

7. Allow engine to reach operating temperature 60°C (140°F).

Increase engine speed to 1800 rpm for three minutes.
Return the engine to idle and allow to idle for approximately one minute, then shut down the engine.

10. Check for leaks. Repair if necessary.
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Checking Other Engine and ATS Related Parts

Check the engine compartment as follows:

Make sure the transmission is filled to the proper level with the fluid recommended by the gear manufacturer. Do not
overfill.

The Diesel Exhaust Fluid (DEF) must be checked and filled regularly with DEF meeting Detroit™ quality specification.
Make sure cable connections to the storage batteries are clean and tight.

Check for cracks in the battery cases (1), for tightness of the cable clamps (2) at the terminals, and for corrosion of the
terminals (3). Service or replace as needed.

To provide corrosion protection, apply dielectric grease liberally to the terminal pads.
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5.01.02 Starting the Engine for the First Time

WARNING:
EXPLOSION

To avoid injury from explosion, never use ether with an engine's electrical cold starting system.

Before starting the engine the first time, perform an inspection of the engine systems.

EPAO7 engines only: An electrical grid heater is used as a cold weather starting aid if the ambient temperature is below
4°C (40°F).

To start the engine, the transmission should be in neutral and the ignition key turned to ON.

WARNING:
ENGINE EXHAUST

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

WARNING:
PERSONAL INJURY

To avoid injury when working near or on an operating engine equipped with an hydraulic clutch fan, remove loose items
of clothing and jewelry. Tie back or contain long hair that could be caught in any moving part causing injury. The hy-
draulic fan may start without warning.

You will notice that the Amber Warning Lamp (AWL), Red Stop Lamp (RSL), Malfunction Indicator Lamp (MIL), Diesel Par-
ticulate Filter (DPF) Regeneration lamp, and High Exhaust Temperature (HEST) lamp will come on. This is the result of the
DDEC computer diagnosing the system to ensure everything is functional, including the light bulbs for the warning lights. If
everything is OK, all lights will go out in approximately five seconds.

The lights must go out before starting the engine. If starting a vehicle, the operators foot must be OFF the accelera-
tor pedal before starting the engine.

NOTICE

If the warning lights stay on, or do not come on momentarily after turning on the ignition, contact the Detroit™ Customer
Support Center at 1-800-445-1980. Operating the engine under these circumstances may result in engine damage.

5.01.03 Starting the Engine

1. Place the transmission in neutral, and set the parking brake.

2. Turn on the ignition switch.
3. Wait for the engine system indicator lights on the instrument panel to go out.
4. With foot off the accelerator pedal, start the engine.
5. If the engine does not start after 20 seconds, stop. Try again after waiting about 60 seconds.
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6. Monitor the oil pressure gauge immediately after starting the engine.

5.01.04 Running the Engine

While the engine is operating, monitor the battery charge indicator light, the oil pressure, and avoid excessive idling.

Checking the Oil Pressure

Monitor the oil pressure as follows:

WARNING:
HOT OIL

To avoid injury from hot oil, do not operate the engine with the rocker cover(s) removed.

1. Observe the oil pressure gauge immediately after starting the engine. An oil pressure gauge that registers pressure
14 psi (96 kPa) at idle speed and normal operating temperature is a good indicator that all moving parts are getting
lubrication.

2. If no pressure is indicated within 10 to 15 seconds, stop the engine and check the lubrication system at normal operat-
ing temperature.

3. The oil pressure should not drop below 55 psi (380 kPa) at 1800 rpm, at normal operating temperature. If oil pressure
does not fall within these guidelines, check it with a manual gauge.
Warming Up the Engine
Run the engine at part throttle for about five minutes to allow it to warm up before applying a load.

Inspection During Idling

While the engine is idling, inspect the transmission and crankcase for fluid leaks. On DD15 and DD 16 engines, check the
Axial Power Turbine (APT) for oil leaks.

Checking the Transmission
While the engine is idling, check the automatic transmission (if equipped) for proper oil level and add oil as required.

Checking for Fluid Leaks
Check for fluid leaks as follows:
1. Look for coolant, fuel, or lubricating oil leaks.
2. If any leaks are found, shut down the engine immediately and have the leaks repaired after the engine has cooled.

Checking the Crankcase
Check the crankcase as follows:

1. Ifthe engine oil was replaced, stop the engine after normal operating temperature has been reached. Allow the oil to
drain back into the crankcase for about 60 minutes, then check the oil level.
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2. If necessary, add no more oil than 5.0 L (5.2 qt) at a time to bring the level to the proper mark on the dipstick. Use only
the heavy-duty oils recommended in the "How to Replace the Lubricating Oil and Qil Filter" section in this manual.
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Checking the Turbocharger
Check the turbocharger as follows:
1. Make a visual inspection of the turbocharger for oil leaks, exhaust leaks, excessive noise, or vibration.

2. If aleak, unusual noise, or vibration is noted, stop the engine immediately. Do not restart the engine until the cause
of the concern has been investigated and corrected.
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Checking the Axial Power Turbine

Check the axial power turbine for excessive noise or vibration. Stop the engine immediately if unusual noise or vibration is
noted.Do not restart the engine until the cause of the concern has been investigated and corrected.

Avoid Unnecessary Idling

Whenever possible, unnecessary idling should be avoided. During long engine idling periods with the transmission in neu-
tral, the engine coolant temperature may fall below the normal operating range. The incomplete combustion of fuel in a cold
engine will cause crankcase oil dilution, formation of lacquer or gummy deposits on the valves, pistons, and rings, and rapid
accumulation of sludge in the engine. When prolonged idling is necessary, maintain at least 900 rpm.

5.01.05 Stopping the Engine

Stop an engine under normal operating conditions as follows:
NOTICE

Do not stop a turbocharged engine immediately after a high-speed operation. Allow a sufficient cool-down period of about
five minutes to prevent the turbocharger from continuing to turn without an oil supply to the bearings or damage can result.

1. Reduce engine speed to idle and put all shift levers in the neutral position.

2. Allow the engine to run between idle and 1000 rpm with no load for five minutes. This allows the engine to cool and
permits the turbocharger to slow down. After five minutes, shut down the engine.
5.01.06 Emergency Jump Starting

The engine's electronic system operates on 12 volts DC. If a DD Platform engine with an electric starting motor requires
emergency jump starting, DO NOT EXCEED 16 VOLTS DC.

WARNING:
BATTERY EXPLOSION

To avoid injury from battery explosion when jump starting the engine, do not attach the cable end to the negative termi-
nal of the disabled battery.

WARNING:
BATTERY EXPLOSION AND ACID BURN

To avoid injury from battery explosion or contact with battery acid, work in a well ventilated area, wear protective cloth-
ing, and avoid sparks or flames near the battery. If you come in contact with battery acid:

* Flush your skin with water.
* Apply baking soda or lime to help neutralize the acid.

* Flush your eyes with water.

+ Get medical attention immediately.

NOTICE

Jump starting with voltages greater than those indicated or reversing battery polarity may damage the MCM.
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NOTICE

Failure to connect jumper cables in the proper sequence can result in alternator and/or equipment damage.

Before attempting to jump start the engine, the jumper cables must be connected properly; positive-to-positive, and nega-
tive-to-chassis or suitable ground. The proper sequence is to connect negative to negative ground last.

5.01.07 Routine Engine Start

The following are procedures for a routine engine start.

WARNING:
ENGINE EXHAUST

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

WARNING:
PERSONAL INJURY

To avoid injury when working near or on an operating engine equipped with an hydraulic clutch fan, remove loose items
of clothing and jewelry. Tie back or contain long hair that could be caught in any moving part causing injury. The hy-
draulic fan may start without warning.

Routinely Starting the Engine
Before a routine start, see the daily checks for your engine in the Maintenance section of this manual.

NOTICE:

Before starting the engine, carefully read all operating instructions in this manual and do all the recommended pre-trip
inspections and daily maintenance. Check the coolant, engine oil, and fuel levels, and drain contaminants from the
water separator/coalescer.

Start the engine as follows:

NOTE: If you drain water from the water separator/coalescer, you have to prime the fuel system with the built-in hand primer
(about 50 strokes).

NOTE: As a safety function, the electronic engine control system may be wired to start the engine only if the transmission is
in neutral. This feature is vehicle application specific.

1. Turn on the ignition switch.

2. Wait for the engine system indicator lights on the instrument panel to go out.
3. With the accelerator pedal in the idle position, start the engine.

4. Check the engine for leaks.

4.a Check all hoses, hose clamps, and pipe unions on the engine for tightness. Shut down the engine and tighten
them if necessary.
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4.b Check the oil feed and return lines at the turbocharger for leaks. Shut down the engine and tighten them if
necessary.

5. Shut down the engine.

NOTE: If the engine operating temperature is below 60°C (140°F), the engine must be on a level surface and then shut
down for 60 minutes for an accurate oil level reading. Otherwise, the engine must be brought up to an operating tem-
perature of 60°C (140°F), parked on a level surface and then shut down for five minutes for an accurate oil level
reading.

6. Check the oil level using the oil dipstick. The oil level is measured using the crosshatch area on the dipstick. If the oil
reading within the crosshatch area, then the oil is at the proper level for engine operation.
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7. Check all the mounting fasteners on the engine for tightness.

Checking the Coolant Level (Cold Check)
Check coolant level as follows:
1. Ensure that all coolant plugs in the bottom of the radiator and on the radiator outlet pipe are secure and tight.

2. Check the coolant level. The cooling system is correctly filled when the coolant is between the full and low marks on
the surge tank.

Checking the Coolant Level (Hot Check)
Check the coolant levels as follows:
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1. Allow the engine to run for approximately five minutes at a moderate speed.

2. After the coolant temperature reaches 50°C (122°F), recheck the coolant level in the surge tank.

WARNING:
HOT COOLANT

To avoid scalding from the expulsion of hot coolant, never remove the cooling system pressure cap while the en-
gine is at operating temperature. Wear adequate protective clothing (face shield, rubber gloves, apron, and
boots). Remove the cap slowly to relieve pressure.

3. Add more coolant if necessary. Open the heater valves before adding coolant.
4. Do not close the heater valves until the engine has been running briefly and the coolant level is again checked and
corrected as necessary.
5.01.08 Monitoring the Engine Operation
While the engine is operating, monitor the battery charge indicator light and the oil pressure. Excessive idling should be
avoided.
Monitoring the Battery Charging System

The battery charge indicator light must go out once the engine starts. If the indicator light comes on while the engine is run-
ning, do the following:

1. Shut down the engine.
2. Test the charging system, per OEM guidelines.

WARNING:
BATTERY EXPLOSION

To avoid injury from battery explosion when jump starting the engine, do not attach the cable end to the negative
terminal of the disabled battery.

3. If necessary, visit the nearest authorized dealer to have the alternator voltage and output checked.
4. Do aload test on the batteries.

5. Replace components as needed.

Monitoring the Oil Pressure

When the engine has reached its normal operating temperature, the engine oil pressure must not drop below the following
values:

+ 55 psi (380 kPa) at rated speed
* 14 psi (97 kPa) at idling speed

If oil pressure drops below these values, stop the engine and determine the cause.
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Excessive Idling

Never allow the engine to idle for more than 30 minutes. Excessive idling can cause oil to leak from the turbocharger.

5.01.09 Changing the Idle Speed

The idle speed range of the DD Platform engine is 600 to 900 rpm if the parameters in the CPC are set to the default range.
Change the idle speed as follows:

1. Turn the cruise control switch to the ON position.
2. Toincrease the idle speed, push the RSM/ACC switch until the idle reaches the desired rpm.
3. To decrease the idle speed, push the SET/CST switch until the idle reaches the desired rpm.

5.01.10 Shutting Down the Engine after High Load Operation

If the engine has been running at full output or the coolant temperature has been high, idle the engine for five minutes with-
out load. If any of the following conditions occur, shut down the engine immediately:

NOTICE

A engine running at full output or with high coolant temperature after a high load operation should idle for five minutes with-
out load. Shutting down without idling may cause damage to the turbocharger.

» The oil pressure swings back and forth or falls sharply.

» Engine power and rpm fall, even though the accelerator pedal remains steady.
* The exhaust pipe gives off heavy smoke.

» The coolant and/or oil temperature climb abnormally.

* Abnormal sounds suddenly occur in the engine or turbocharger.

5.01.11 Emergency Running Mode

The engine is equipped with an electronic motor control system which monitors the engine as it is running.
NOTICE

To prevent possible serious engine damage, have any faults corrected without delay by an authorized service location.

As soon as an engine fault is detected, it is evaluated and one of the following measures is initiated.

* In conjunction with any dashboard or instrument panel display, the code for the electronic control unit reporting the fault
can be read immediately on the display.

« Ifthe fault is serious enough to impair normal operation, the electronic control unit switches over to a "limp home" mode.
The limp home speed is dependent on engine control parameters and could be as low as 1000 rpm. This allows you to
safely move the vehicle to a service location or a safe stopping area.

5.01.12 Stop Engine Override Option

The Stop Engine Override Option is used for a momentary override. The electronic engine control system will record the

number of times the override is activated after an engine fault occurs.

Momentary Override

A Stop Engine Override Switch is used to override the shutdown sequence. This override resets the 60 second (30 second
for oil pressure) shutdown timer, restoring power to the level when the RSL/Stop Engine was illuminated. The switch must
be recycled after five seconds to obtain a subsequent override.

NOTE: The operator has the responsibility to take action to avoid engine damage.
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5.01.13 Cold Weather Operation

Special precautions must be taken during cold weather. To protect your engine, special cold weather handling is required
for fuel, engine oil, coolant, and batteries.

NOTICE
To avoid engine damage, DO NOT use any type of aerosol spray, e.g., ether, starting fluid or brake cleaner to aid in starting
the engine.
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For EPAOQ7 engines with a grid heater:

WARNING:
BODILY INJURY

To avoid injury from an explosion, do not use ether or starting fluid on engines equipped with a manifold (grid) heater.

The engine does not require starting aids down to 10°C (50°F). Temperatures below -20°C (-4°F), will require a block heater
and oil pan heater.
Winter Fronts

Winter fronts on DD engines are seldom necessary due to the modern design of the engine cooling system. The coolant
thermostat is on the inlet side of the cooling system on the DD Platform engine and regulates coolant flow from the radiator
into the engine. The thermostat regulates coolant flow to control the temperature of the coolant within the coolant circuit.
The following benefits are a result from regulating the coolant at the inlet temperature side of the engine:

* Reduced thermal cycling of the engine
»  Operating temperature is reached faster
* Improved vehicle heating because of better temperature regulation

Further information on the thermostat function may be found in the Coolant Thermostat section of the engine workshop
manual.

Use of a winter front on a DD Platform engine, particularly those that are fully closed, will cause performance issues and is
not recommended on DD Platform engines. Winter fronts can result in the following:

»  Excessive fan run time due to higher Charge Air Cooler (CAC) outlet temperatures resulting from low air flow through
the CAC

* Increased fuel consumption

* Failure of the DEF system heaters to turn on when needed due to incorrect temperature calculations resulting in fault
codes, poor performance of the Aftertreatment System, and power reduction

»  Failure of critical emission equipment that will result in vehicle speed inducement to a maximum of 5 mph

Use of a winter front should be avoided as this has been shown to cause false fault codes with the engine and aftertreat-
ment system. This has also been linked to specific component failures that will cause vehicle downtime and lost
productivity.

There are two specific situations where a winter front may be temporarily needed:
« Toimprove cab heating while idling under extreme cold ambient temperature

*  When the ambient temperature remains below -30°C (-22°F) and the engine is unable to maintain running coolant tem-
perature of 80°C (175°F) during normal over-the-road operation

If either of the above situations is encountered, then a winter front may be temporarily used. A minimum of 25% of the grill
must be open in sectioned stripes that run perpendicular to the charge air cooler tube flow direction. This assures even cool-
ing across each tube and reduces header-to-tube stress and possible failure.
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6. Detroit Diesel Electronic Controls (DDEC) System

6.01 DDEC VI System - EPA07

The engine is equipped with a fully electronic control system, which regulates the fuel injection quantity and timing using sol-
enoid valves, allowing extremely low-emission operation. Besides the engine and its related sensors, the system is com-
posed of the following:

* The Motor Control Module (MCM)
*  The Common Powertrain Controller (CPC) located under the right-hand dash panel.

The two control units are connected by a proprietary datalink through which all necessary data and information can be
exchanged.

The CPC then broadcasts all information on the J1587 and J1939 datalinks, where it can be read by the diagnostic tool.

The engine control system monitors both the engine and the datalink. When a malfunction or other problem is detected, the
system selects an appropriate response; for example, the emergency running mode may be activated.

The Accelerator Pedal Assembly (AP) eliminates the need for any throttle linkage.

6.01.01 Motor Control Module Description - EPAQ7
The Motor Control Module (MCM) is typically located on the left-hand side of the engine.

Fig 21, Motor Control Module - EPA07

The MCM processes the data received from the Common Powertrain Controller (CPC), for example the position of the Ac-
celerator Pedal (AP), engine brake, etc.

These data are evaluated together with the data from the sensors on the engine, such as coolant and fuel temperature and
oil and charge pressure. The data is then compared to the characteristic maps or lines stored in the MCM. From these data,
quantity and timing of injection are calculated.
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6.01

NOTE: To obtain a replacement MCM, all the data given on the MCM label are required.

The MCM data label has the 10 digit engine serial number.

Fig 22, Motor Control Module Label
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6.01.02 Engine Emissions Certification Label

All Detroit™ engines complies with all United States Environmental Protection Agency (U.S. EPA) and California Air Re-
sources Board (CARB) emission standards. An emission label is attached to the cylinder head cover, as required by law.

NOTE: The horsepower rating on the emission label is for the highest engine rating and not necessarily the rating of your
engine.

Fig 23, Engine Emission Label - EPA07

NOTE: Examples are shown as EPAQ7. Each EPA10, GHG14 and GHG17 unit will have a similar label with the same
information.
6.01.03 Common Powertrain Controller

The Common Powertrain Controller (CPC) communicates with any other Motor Control Module (MCM) unit installed on the
vehicle over the J1939 data link.

Data for specific applications is stored in the CPC. These include idle speed, maximum running speed, and speed limitation.
From these data, instructions are computed for controlling the engine and transmitted to the CPC via the proprietary
datalink.

The CPC receives data from the following sources:
» The operator (accelerator pedal position, engine brake switch)
« Other electronic control units (for example, the anti-lock brake system)

*  The MCM (oil pressure and coolant temperature)
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1. Connector 1 3. Connector 3
2. Connector 2 4. Connector 4

Fig 24, Common Powertrain Controller

6.02 DDEC 10 System - EPA10/GHG14

All engines for 2010 are equipped with an electronic control system called Detroit Diesel Electronic Control (DDEC10). The
electronic engine control system regulates the fuel injection quantity and timing using solenoid valves, allowing extremely
low-emission operation. Besides the engine and its related sensors, the system has three other control modules:

*  Motor Control Module (MCM)
« Common Powertrain Controller (CPC)
» Aftertreatment Control Module (ACM)

The three control units are connected by a proprietary datalink through which all necessary data and information can be ex-
changed. EPA10 and GHG14 units operate on the same hardware.

The MCM monitors both the engine and the datalink. When a malfunction or other problem is detected, the system selects
an appropriate response; for example, the emergency running mode may be activated.

+ The MCM processes the data received from the CPC, for example, the position of the accelerator pedal and engine
brake.

+ This data is evaluated together with the data from the sensors on the engine, such as coolant and fuel temperature and
oil and charge pressure. The data is then compared to the characteristic maps or lines stored in the MCM. From this da-
ta, quantity and timing of injection are calculated.

The CPC broadcasts all information on datalinks. A certified service center technician can access the CPC via the datalink
using the Detroit Diesel Diagnostic Link (DDDL) electronic diagnostic tool.
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+ The CPC communicates with the MCM unit installed on the vehicle over the proprietary datalink.

» Data for specific applications is stored in the CPC. Examples include idle speed, maximum running speed, and speed
limitation.

The CPC receives data from several sources. Examples include:
» Accelerator pedal position, engine brake switch

* Anti-lock brake system and other electronic control units

» Oil pressure, coolant temperature and others, from the MCM

From this data, instructions are computed for controlling the engine and transmitted to the CPC via the proprietary datalink.
The ACM monitors the Aftertreatment System (ATS). When a malfunction or other problem is detected, the system selects
an appropriate response to deliver to the operator.

6.02.01 Motor Control Module Description - EPA10
The Motor Control Module (MCM2) is typically located on the left-hand side of the engine.

d540073

1. Connector 1 2. Connector 2
Fig 25, Motor Control Module 2- EPA10

The MCM processes the data received from the Common Powertrain Controller (CPC), for example the position of the Ac-
celerator Pedal (AP), engine brake, etc.

These data are evaluated together with the data from the sensors on the engine, such as coolant and fuel temperature and
oil and charge pressure. The data is then compared to the characteristic maps or lines stored in the MCM. From these data,
quantity and timing of injection are calculated.

NOTE: To obtain a replacement MCM, all the data given on the MCM label are required.

The MCM data label has the 10 digit engine serial number.
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Fig 26, Motor Control Module Label

6.02.02 Common Powertrain Controller

The Common Powertrain Controller (CPC) communicates with any other Motor Control Module (MCM) unit installed on the
vehicle over the J1939 data link.
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Data for specific applications is stored in the CPC. These include idle speed, maximum running speed, and speed limitation.
From these data, instructions are computed for controlling the engine and transmitted to the CPC via the proprietary
datalink.

The CPC receives data from the following sources:

» The operator (accelerator pedal position, engine brake switch)

+ Other electronic control units (for example, the anti-lock brake system)
*  The MCM (oil pressure and coolant temperature)
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1. Connector 1 3. Connector 3
2. Connector 2 4. Connector 4

Fig 27, Common Powertrain Controller

6.03 Detroit Diesel Electronic Control System Operation

NOTE: This engine is equipped with DDEC software. This software generally assures optimal engine performance. The in-
stallation of software upgrades may cause minor changes in features and engine performance.

Since the DDEC system is electronic, a battery is required to operate the computer. The system operates at 12 volts. How-
ever, in the event of a power supply malfunction, the system will continue to operate at reduced voltage. When this occurs,
the AWL (Check Engine) will come on.
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The engine will only operate at reduced rpm until the battery voltage reaches a point where the MCM will no longer function
and the engine shuts down.

Should the AWL (Check Engine) come on for any reason, the vehicle can still be operated and the driver can proceed to the
required destination. This condition should be reported to an authorized Detroit™ distributor or dealer.
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NOTICE:

When the RSL (Stop Engine) comes on, the system has detected a major malfunction in the engine that requires imme-
diate attention. It is the operator's responsibility to shut down the engine to avoid serious damage.

The engine can be configured to give a warning only, to ramp down (reduce power) or to shut down. Ramp down will reduce
engine rpm to a predetermined speed, but will not shut down the engine. With the 30-second shutdown option, the engine
will begin a 30-second, stepped power down sequence until it shuts down completely.

The "Stop Engine Override" feature can be activated in the case where the vehicle is operating in a critical location.

6.03.01 Stop Engine Override Switch
This feature allows the operator to override the automatic stop engine sequence.

This is done by pressing the Stop Engine Override Switch every 15 to 20 seconds to prevent engine shutdown from
occurring.

NOTE: The Stop Engine Override Switch and the Diagnostic Request Switch (EPAQ7 function only) are the same.

NOTE: Holding down the Stop Engine Override Switch will not prevent the engine shutdown sequence. You must continue
to reset the automatic shutdown system by pressing the Stop Engine Override Switch at intervals of approximately 15 to 20
seconds.

It takes 30 seconds from the time the automatic shutdown sequence begins until engine shutdown. Therefore, the operator
must press the override switch just prior to engine shutdown and continue to do so until the vehicle can be brought to a stop
in a safe location.

6.03.02 Immediate Speed Reduction

The immediate speed reduction option will bring engine rpm back to a predetermined speed, but will not shut down the
engine.

The engine should not be restarted after it has been shut down by the engine protection system, unless the problem has
been located and corrected.

6.03.03 Red Stop Lamp

The conditions that will cause the RSL (Stop Engine) to come on are:
» High coolant temperature

* Loss of coolant

» High oil temperature

* Low oil pressure

* Auxiliary shutdown

Whenever the AWL (Check Engine) or the RSL comes on, the DDEC 10 system will determine where the problem is and will
then store this information in its memory.

If the malfunction is intermittent, the lights will come on and go off as the computer senses the changing engine condition.

6.03.04 Diagnostic Tool

The diagnostic tool for Detroit Diesel Electronic Control (DDEC 10 and newer) is the DiagnosticLink® 8.x. DiagnosticLink re-
quirements are listed earlier in the manual under Data Recording Capability.

Once the malfunction has been corrected, the DDEC system will return the engine to normal operation.

The air temperature in the intake system is increased with the addition of EGR. DDEC is programmed to reduce fueling
(power) for a short time to reduce air and coolant temperatures when necessary.
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DDEC will store an information code when this event occurs, but no corrective action is required. This action is designed to
maintain operation without a noticeable effect on vehicle performance.

Flashing Malfunction Codes
NOTE: EPAQ7 only function.

All malfunction codes are four digits. The malfunction code recorded in the computer memory will remain until it is erased by
a technician.

The flashing malfunction code can also be obtained by the operator. To support flashing codes, a Stop Engine Override/Di-
agnostic Request Switch must be configured and the AWL (Check Engine) and RSL (Stop Engine) must be hard-wired. The
CPC cannot flash these lamps if they are not hard-wired.

The flashing code feature may be activated by satisfying one of the following conditions:
+ Engine speed is less than 100 rpm and the Stop Engine Override Switch is put in the ON position.
» Idle Governor is active and the Stop Engine Override Switch is put in the ON position.

* Vehicle speed is less than three mph. Parking Brake is activated and the Stop Engine Override Switch is put in the ON
position.

The flashing code feature is deactivated once the Stop Engine Override Switch is returned to the OFF position or the listed
conditions are no longer satisfied.

Only one light will be flashing codes at any time. All codes will be flashed twice. The inter-digit pause is 1.5 seconds. The
pause between codes is 3.5 seconds. The same 3.5-second pause occurs as the switch is made from RSL (Stop Engine) to
AWL (Check Engine).

When code flashing is initiated, the active codes will be flashed on the RSL (Stop Engine). Then the inactive codes will be
flashed on the AWL (Check Engine). When all the inactive codes have been flashed, the process of flashing all the active
codes followed by all the inactive codes will repeat until the conditions for code flashing are no longer satisfied.

If there are no active or inactive faults, the number 3 is flashed once followed by a gap of three seconds.

NOTE: EPA10 and newer can be outfitted with an OEM smart dash which does not require driver interaction to display mal-
function lamps. Malfunction lamps will display across the information screen if equipped.
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Reading Fault Codes
NOTE: EPAQ7 only function.

To read the fault codes, press and hold the Stop Engine Override / Diagnostic Request Switch.

Active codes will be flashed on the RSL (Stop Engine) first, followed by inactive codes being flashed on the AWL (Check En-
gine). The codes will continue to flash and repeat as long as the Diagnostic Request Switch is held in the ON position. Both
CPC and MCM faults are included.

Active Codes

The active codes will be flashed on the RSL (Stop Engine) in the order of most recent to least recent 