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Section 00: GENERAL INFORMATION

1. FOREWORD

This manual includes procedures for diagnosis,
service, maintenance and repair for components
of the XLII series bus shell models as listed on
the front cover page. This manual should be
kept in a handy place for ready reference by the
technician. If properly used, it will meet the
needs of the technician and owner.

Information provided in Section 1 through 26
pertains to standard equipment items, systems
and components as well as the most commonly
used optional equipment and special equipment
offered on the bus shell models covered by this
manual. At the beginning of each section: a
Table of Contents and a list of illustrations give
the page number on which each subject begins
and where each figure is located. Coach
operating information is provided in a separate
Owner's Manual. Audio/Video system operator
instructions are also included in a separate
manual.

More specific information on engine and
transmission operating, maintenance, and
overhaul information is contained in the
applicable engine or transmission service
manual published by the engine or transmission
manufacturer. Engine and transmission parts
information is contained in the applicable engine
or transmission parts catalog published by the
engine or transmission manufacturer. All
information, illustrations and specifications
contained in this manual are based on the latest
product information available at the time of
publication approval. The right is reserved to
make product changes at any time without
notice.

NOTE

Typical illustrations may be used; therefore
minor illustration difference may exist when
compared to actual parts or other
publications.

Prévost Car occasionally sends Maintenance
Information, Warranty Bulletins, Safety Recalls
or other literature to update users with the latest
service procedures. They are issued, when
required, to supplement or supersede
information in this manual. Update sheet should
be filled out and bulletins should be filed at the
end of their respective section for future
reference.

2. SCHEMATICS

Vehicle AIR SCHEMATICS are provided at the
end of Section 12, "Brake". SUSPENSION AIR
SCHEMATICS are provided at the end of
Section 16, "Suspension"”. Moreover,
ELECTRICAL SCHEMATICS are provided in the
technical publications box. Refer to those
schematics for detailed circuit information or
during diagnosis.

3. PRECAUTIONS TO BE OBSERVED
BEFORE WELDING

/N CAUTION

Precautions are to be observed before welding
to minimize the risk of major and costly
damage caused to the vehicle electronic
components.

NOTE

For XLII Multiplex vehicles, also execute
procedure no: PR060034 "MULTIPLEX
MODULES DISCONNECTION PROCEDURE
PRIOR TO WELDING" included at the end of
this section.

/N CAUTION

Cover electronic control components and
wiring to protect from hot sparks, etc.

/N CAUTION

Position welding machine ground clamp as
close as possible to the work. Ensure that the
welding machine ground return clamp is well
secured and makes a good electrical contact
with a large metallic area of the chassis
located as close as possible to the welding
point.

/\ CAUTION

Do not use TIG welding process on the
vehicle. This high frequency current process
can seriously damage the electronic
components.
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Section 00: GENERAL INFORMATION

STEEL — STEEL WELDING
/N CAUTION

Before welding, disconnect electronic modules and battery terminals.

NOTE
Welding surfaces must be free of scale, slag, rust, paint, grease, humidity or other foreign material that
would render welding impossible.

/1\ DANGER

Only a qualified and experienced person must do welding.

0 FCAW (Flux Cored Arc Welding) process ;
0 Electrode wire conforms to A5.20 AWS (American Welding Society) specifications ;

0 [E4801T-9-CH, type electrode wire with 0,045 diameter (1,14 mm) ;

Material Thickness Voltage Current Wire Feed Rate Shielding Gas
" " . 75% argon — 25% CO2
1/8” to %2 26 * 2 volts 260 Amps 450 ipm. approx. OorcflLOO% COO2

If necessary and with great care to prevent perforating the material, it is possible to use a conventional
electric arc welding machine according to the following specifications:
0 SMAW (Shielded Metal-Arc Welding) process ;
0 Welding rod conforms to A5.1 of AWS (American Welding Society) specifications; E 7018 type
welding rod with 1/8” diameter (3,2 mm).
0 Current: 100 amperes to 150 amperes; optimum at 120 amps.
It is important to grind weld bead starts and stops and also to grind arc strikes from surfaces.

STEEL - STAINLESS STEEL OR STAINLESS STEEL - STAINLESS STEEL WELDING

/N CAUTION

Before welding, disconnect electronic modules and battery terminals.

NOTE
Welding surfaces must be free of scale, slag, rust, paint, grease, humidity or other foreign material that
would render welding impossible.

/1\ DANGER

Only a qualified and experienced person must do welding.

0 GMAW (Gas Metal-Arc Welding) process;
0 Welding wire conforms to AWS (American Welding Standards) A5.9 specifications;

0 308LSi type welding wire with 0.035" diameter (0,9 mm);

STEEL - STAINLESS STEEL WELDING

Steel Thickness | SS Thickness Voltage Current Wire Feed Rate Shielding Gas
" . 90% He, 7.5% Ar,
Less than 1/8 Any type 20£1.5 volts | 130+15 Amps | 290 ipm approx. 2 506 CO?2
1/8” and more Any type 22+1.5 volts | 160+15 Amps | 330 ipm approx. 90%2 "L__')E/o 2(530? A,
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Section 00: GENERAL INFORMATION

STAINLESS STEEL - STAINLESS STEEL WELDING

SS Thickness Voltage Current Wire Feed Rate Shielding Gas
. 90% He — 7.5% Ar,
Any type 20 £ 1.5volts | 130 + 15 Amps 290 ipm approx. 2 504 CO2

If necessary and with great care to prevent perforating the material, it is possible to use a conventional
electric arc welding machine according to the following specifications :

0 SMAW (Shield Metal-Arc Welding) process;

0 Welding rod conforms to AWS (American Welding Standards) A5.4 specifications; 308L-17 type

welding rod with 3/32" diameter (2,4 mm);

0 Current: - 50 amperes to 90 amperes, optimum at 60 amperes.
It is important to grind weld bead starts and stops and also to grind arc strikes from surfaces.

4. SAFETY NOTICE

This maintenance manual has been prepared in
order to assist skilled mechanics in the efficient
repair and maintenance of PREVOST vehicles.

This manual covers only the procedures as of
manufacturing date.

Safety features may be impaired if other than
genuine PREVOST parts are installed.

Torque wrench tightening specifications must be
strictly observed. Locking devices must be
installed or replaced by new ones, where
specified. If the efficiency of a locking device is
impaired, It must be replaced.

This manual emphasizes particular information
outlined by the wording and symbols:

Directs the operator's attention to unsafe
practices which could result in serious
personal injury or death.

/N WARNING

Directs the operator's attention to unsafe
practices which could result in serious
personal injury or severe damage to the
vehicle.

/N CAUTION

Directs the operator's attention to unsafe
practices where personal injury is not likely
but damage to vehicle components could
occur.

NOTE

Indicates supplementary information essential
to the proper operation of the vehicle.
Although, the mere reading of such information
does not eliminate the hazard, understanding
of the information will promote its correct use.

4.1 DATA PLATES AND CERTIFICATIONS

Delay and confusion can be avoided by placing
the complete vehicle identification number of the
coach and the serial numbers of the engine on
parts orders and correspondence. Also, the
transmission, axles, power steering pump
chassis and other major components are
identified by serial numbers.

4.1.1 Engine

The engine serial and model numbers are laser
etched on the cylinder block (as viewed from the
flywheel end) on the left side just below the fire
deck and above the cast-in Detroit Diesel logo

(Fig. 1).

In addition, option plates made of laminated
paper are located on the rocker cover (starter
side). The engine serial and model number and
a list of the optional engine equipment are
written on the option plate. Refer to this
information when ordering replacement parts

(Fig. 1).
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Section 00: GENERAL INFORMATION

SERIAL & MODEL NUMBERS OPTION STICKERS

FIGURE 1 : DETROIT DIESEL SERIES 60

4.1.2 Transmission

The transmission identification plate is located
on the fluid Ilevel dipstick side of the
transmission (Fig. 2). The identification plate
shows the transmission serial number, part
number (assembly number), and model number.
Use all three numbers when ordering parts.

07139

4.1.3 Drive Axle

4.1.4 Front Suspension

DATA PLATES

FIGURE 4: ISS TYPICAL SERIAL & MODEL NUMBERS

4.1.5 Power Steering Pump

Power steering pump serial number is located
on a tag on the pump (Fig. 5). The pump is
mounted on the engine beside the crankshaft
pulley.

SERIAL NUMBER

FIGURE 5 : POWER STEERING PUMP NAMEPLATE 00035

4.1.6 Coach Final Record

The Coach Final Record is a record of all data
pertaining to the assembly of the coach. This
record is included in the technical publication
package supplied with the coach. Retain this
record in the company records office for

DATA PLATES

reference and safe-keeping.

4.1.7 Safety Certification

Coach components meet specifications and
standards as follows:

- Material and parts conform to ASTM and/or

SAE standards in effect at the time of

FIGURE 3: TYPICAL SERIAL & MODEL NUMBERS 11019

manufacture.

- All factory-installed interior materials meet
FMVSS 302 for fire resistance.

- Certified according to Provincial, State and
Federal Safety standards (Canadian and US)
BMCSS, FMVSS, and CMVSS.
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Section 00: GENERAL INFORMATION

Other applicable certification labels are affixed
to the component.

4.1.8 DOT Certification Label

This certifies that coaches manufactured by
Prevost Car Inc., comply with all Federal Motor
Vehicle Safety Standards at the time of
manufacture. Information such as date of
manufacture, model year, gross vehicle weight
rating, tire types and inflation pressure is also
etched on this plate. The DOT Certification plate
is affixed to L.H. control panel.

PREVEST.[ ] T o O

TYPE: MH/AC
VBRSNS Dare cerre

FIGURE 6: DOT CERTIFICATION PLATE 00016

4.1.9 EPA Engine Label

The exhaust emission certification label affixed
above the engine certifies that the engine
conforms to federal and any state exhaust
emission regulations (Fig. 7). It gives the
operating conditions under which certification
was made.

ENGINE EXHAUST EMISSION CONTROL INFORMATION

THIS ENGINE CONFORMS TO U.S. EPA REGULATIONS
APPL [CABLE TO MODEL YEARS HEAVY DUTY
DIESEL ENGINE

ENGINE FAMILY MODEL
MFG DATE

DETROIT DIESEL CORPORATION
UNIT MODEL
SPEC. VEHICLE NO. :

T PREVOST CAR I[NC.

FIGURE 7 : ENGINE COMPARTMENT 00173

4.1.10 Fuel Tank Label

The fuel tank label is molded on the side of the
fuel tank. To read this label, unscrew the fuel
tank access panel nuts located at the left in the
condenser compartment.

4.1.11 Vehicle Identification Number (VIN)

The seventeen digit vehicle identification
number (VIN) is located on a plate (Fig. 8 & 9)
located on the windshield frame pillar (driver's
side). The VIN is visible from the outside of the
coach. Make sure the correct vehicle
identification number is given when ordering
replacement parts. Using the VIN when ordering
parts will facilitate processing.

V.L.N. ["

L

= N——
o8 —x— /8 g0
[ _

\
FIGURE 8 : VEHICLE I.D. 00020
NOTE

Record the VIN in the coach documentation
and keep with company records. The VIN will
normally be used for vehicle registration and
for obtaining vehicle insurance coverage.
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Section 00: GENERAL INFORMATION

COACH SHELL
(H3-45 V.I.P)

W = XL2 CONVERTED ——
COACH SHELL
(XL2 MOTORHOME)

X=XL2 COACH

Y = XL2 CONVERTED —
COACH SHELL
(XL2-45 ENTERTAINER)

G = X3 COACH

VVlMI VPS VIIS
|2PC M3j’>495 T C 72,5001
CANADIAN JJ
VEHICLE * MODEL
PREVOST YEAR
INTERNAL
INTERNAL
INTER CODE (1 or C)
ALWAYS
E = XL CONVERTED ——— THE SAME
COACH SHELL
(XL-45 ENTERTAINER) 1 = H3 SERIES
H =H3 COACH 2 = XL SERIES
L = XL COACH 3 = NEXT SERIES
M = XL CONVERTED ——
COACH SHELL CHECK NUMBER SEQUENCE
(XL MOTORHOME) —IDENTIFYING NUMBER
EACH VEHICLE
V = H3 CONVERTED —— BETWEEN

——0=40"LONG
—1 = 41' LONG

L——9 =45'LONG

AIR BRAKE

SYSTEM

DIESEL
ENGINE

INTEGRAL
STRUCTURE 102"

VIN Vehicle Identification Number: a structured combination of characters assigned to a vehicle
by the manufacturer for identification purposes.

WMI World Manufacturer Identifier: Designating the manufacturer of the vehicle.

VDS Vehicle Descriptor Section: Provides information describing the general attributes of the vehicle.

VIS Vehicle Indicator Section: Combination of characters assigned by the manufacturer to
distinguish one vehicle from another.

0 - 4999 H3 SERIES
5000 - 9999 XL SERIES

FIGURE 9 : VEHICLE IDENTIFICATION NUMBER

00050

YEAR CODE YEAR CODE
2000 Y 2006 6
2001 1 2007 7
2002 2 2008 8
2003 3 2009 9
2004 4 2010 A
2005 5 2011 B
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Section 00: GENERAL INFORMATION

5. FASTENER STRENGTH IDENTIFICATION

Most commonly used metric fastener strength
property classes are 9.8 and 10.9 with the class
identification embossed on the head of each
bolt. Customary (inch) strength classes range
from grade 2 to 8 with radial line identification
embossed on each bolt head actual grade (i.e.,
a grade 7 bolt will have 5 embossed radial lines
on the bolt head). Some metric nuts will be
marked with single digit strength identification
numbers on the nut face. Fig. 11 shows the

metric fasteners, be careful to use fasteners of
the same or greater strength than the original
fasteners (the same number marking or higher).
It is also important to select replacement
fasteners of the correct size. Correct
replacement fasteners are available through the
parts division. Some metric fasteners available
in after-market parts sources were designed to
metric standards of countries other the United
States and may be of a lower strength, may not
have the numbered head marking system, and

different strength markings. When replacing may be of a different thread pitch.
CUSTOMARY ETRI
1/4 - 20 M6-3 X 1
THREAD MAJOR NUMBER OF THREADS THREAD MAJOR DIAMETER DISTANCE BETWEEN
DIAMETER IN INCHES PER INCH IN MILLIMETERS THREADS IN MILLIMETERS
| ]
|
THREAD PITCH
FIGURE 10 : THREAD NOTATION 00002
-, NUT STRENGTH
4 IDENTIFICATION

GRADE 2

GRADE §

GRADE 7

GRADE 8

CUSTOMARY (INCH) BOLTS — IDENTIFICATION MARKS CORRESPOND TO BOLT
STRENGTH — INCREASING NUMBERS REPRESENT INCREASING STRENGTH.

METRIC BOLTS — IDENTIFICATION CLASS NUMBERS CORRESPOND TO BOLT
STRENGTH — INCREASING NUMBERS REPRESENT INCREASING STRENGTH.

FIGURE 11: BOLT STRENGTH MARKINGS 00003

The metric fasteners used on the coach are o M8X1.25;

designed to new standards and may not yet be .
. o M10X1.5;

manufactured by some non-domestic fastener

suppliers. In general, except for special o M12 X 1.75;

applications, the common sizes and pitches are: o M14X2:
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Section 00: GENERAL INFORMATION

5.1 SELF-LOCKING FASTENERS

A self-locking fastener is designed with an
interference fit between the nut and bolt threads.
This is most often accomplished by distortion of
the top thread of an all-metal nut or bolt or by
using a nylon patch on the threads. A nylon
insert or the use of adhesives may also be used
as a method of interference between nut and
bolt threads (Fig. 12).

FIGURE 12 : SELF-LOCKING FASTENERS 00004

5.2 RECOMMENDATIONS FOR REUSE

Clean, unrusted self-locking fasteners may be
reused as follows:

a) Clean dirt and other foreign matter from
the fastener;

b) Inspect the fastener to ensure there is no
crack, elongation, or other sign of fatigue
or overtightening. If there is any doubt,

replace with a new self-locking fastener of
equal or greater strength;

e ® & & emtie X

c) Assemble parts and hand start fastener;
CENTER TOP NYLON NYLON NYLON _
LOCK LOCK PATCH WASHER INSERT d) Observe that, before the fastener seats, it
INSERT develops torque per the chart in table two.
If there is any doubt, replace with a new
self-locking fastener of equal or greater
strength;

N D SR e) Tighten the fastener to the torque
DRY THRE ified i i i i
ADHMESIVE  PROFILE STRIP ROUND specn‘uT.d in the applicable section of this
COATING DEFORMED ;:IQEAD manual;

Fasteners which are rusty or damaged should

be replaced with new ones of equal or greater
strength.

SELF-LOCKING FASTENER TORQUE CHART

METRIC 6 &6.3 8 10 12 14 16 20
NUTS AND Nm 0.4 0.8 14 2.2 3.0 4.2 7.0
ALL-METAL BOLTS Lbf-in 4.0 7.0 12 18 25 35 57
ADHESIVE OR NYLON Nm 0.4 0.6 1.2 1.6 2.4 3.4 5.6
COATED BOLTS Lbf-in 4.0 5.0 10 14 20 28 46
US STANDARD .250 312 375 A37 .500 .562 .625 .750
NUTS AND Nm 0.4 0.6 14 18 2.4 3.2 4.2 6.2
ALL-METAL BOLTS Lbf-in 4.0 5.0 12 15 20 27 35 51
ADHESIVE OR NYLON | Nm 0.4 0.6 1.0 14 1.8 2.6 3.4 52
COATED BOLTS Lbf-in 4.0 5.0 9.0 12 15 22 28 43

5.3 SIXLOBED SOCKET HEAD

Six lobed socket head (Torx) fasteners are used
in some applications on vehicles covered in this
manual. The tools designed for these fasteners
are available commercially. However, in some
cases, if the correct tool is not available, a hex
socket head wrench may be used.
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FIGURE 13: METRIC - US STANDARD CONVERSION TABLE
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Section 00: GENERAL INFORMATION

DECIMAL AND METRIC EQUIVALENTS

FRACTIONS DECIMAL METRIC FRACTIONS DECIMAL METRIC
IN. MM IN. MM
1/64 .015625 .39688 33/64 515625 13.09687
1/32 .03125 79375 17/32 53125 13.49375
3/64 .046875 1.19062 35/64 546875 13.89062
1/16 .0625 1.58750 9/16 5625 14.28750
5/64 .078125 1.98437 37/64 578125 14.68437
3/32 .09375 2.38125 19/32 59375 15.08125
7/64 .109375 2.77812 39/64 609375 15.47812
1/8 125 3.1750 5/8 625 15.87500
9/64 .140625 3.57187 41/64 640625 16.27187
5/32 .15625 3.96875 21/32 .65625 16.66875
11/64 171875 436562 43/64 671875 17.06562
3/16 .1875 4.76250 11/16 .6875 17.46250
13/64 203125 5.15937 45/64 .703125 17.85937
7/32 21875 5.55625 23/32 71875 18.25625
15/64 .234375 5.95312 47/64 734375 18.65312
1/4 .250 6.35000 3/a .750 19.05000
17/64 .265625 6.74687 49/64 765625 19.44687
9/32 .28125 7.14375 25/32 78125 19.84375
19/64 .296875 7.54062 51/64 796875 20.24062
5/16 3125 7.93750 13/16 8125 20.63750
21/64 328125 8.33437 53/64 828125 21.03437
11/32 .34375 8.73125 27/32 .84375 21.43125
23/64 .359375 9.12812 55/64 .859375 21.82812
3/8 375 9.52500 7/8 .875 2222500
25/64 .390625 9.92187 57/64 890625 2262187
13/32 40625 10.31875 29/32 .90625 23.01875
27/64 421875 10.71562 59/64 .921875 23.41562
7/16 4375 11.11250 15/16 9375 23.81250
29/64 453125 11.50937 61/64 953125 24.20937
15/32 46875 11.90625 31/32 96875 24.60625
31/64 .484375 12.30312 63/64 .984375 25.00312
1/2 .500 12.70000 1 1.00 25.40000
FIGURE 14: CONVERSION CHART 00006
PA1564 11






PREVOST

MULTIPLEX MODULES DISCONNECTION PROCEDURE PRIOR TO

WELDING
PROCEDURE NO: PR060034 REVISION 3
2007-02-27
Material : N/A
Equipment(s) : Phillips-head screwdriver
Ratchet handle
3/8" socket
Electric tape
Long nose pliers
Reference schematics: N/A
Safety rules : - Wear safety goggles
- Set the battery master switch to the OFF position first
Recommendations: This procedure should be performed by qualified personnel only.
Effective
Revision 0 : Issued with multiplex
Revision 1 : Modified for Fire Protection System and also for VIP with multiplex
Revision 2 : Step 5 modified for introduction of VIP with multiplex -0436

Revision 3 : Step 1.15 added C397
Addition of SECTION 2 for X3 Coaches
Addition of SECTION 3 for XLII MTH
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PROCEDURE NO: PR060034

REVISION 3

SECTION 1 H3 Coaches & VIP

1.00

Location: Main power compartment and
dashboard

Set the battery master switch to the OFF
position.

Place the ignition switch to the OFF
position.

1.05

Location: Main power compartment

Trip circuit breakers CB2, CB4, CB6

Push the red button to open the circuit
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PROCEDURE NO: PR060034 REVISION 3

1.10 | Location: Main power compartment

Remove the protective cover

A WARNING A
LIVE WIRE

This 12-volt terminal remains
energized

Disconnect the electronic ground terminals
from the stud

Using electric tape, insulate the 2 largest
gage wires. Make sure the ring terminals
do not touch each others and the vehicl
body.

NOTE

With disconnection of the electronic|
ground terminals, disconnecting the|
engine ECM, transmission TCM and the ||
dashboard electronic components
(telltale module, HVAC module, radio,
control head, ...) is not required.
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PROCEDURE NO: PR060034 REVISION 3

1.15 | Location: Main power compartment

Disconnect the electronic modules :

Disconnect the I/O A and I/O B modules

Disconnect C397

Disconnect connector C717

Unplug 3 connectors per I/O B modules

Unplug 3 connectors on the 1/O A module

1.20 | Location: Front electrical compartment

VIP + COACH: Disconnect the I/O A, I/O B, ABS,
master ID, CECM and CPC modules. Unplug connector
C92

VIP: Disconnect all keyless module connectors.

Unplug 3 connectors per I1/0O B modules

and 3 connectors per I/O A modules.

Unplug 2 connectors from the ABS module
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PROCEDURE NO: PR060034 REVISION 3

Unplug 1 connector from the master ID

Disconnect CPC connectors

Unplug 3 connectors from the CECM

ZLFT.
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Unplug connector C92
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PROCEDURE NO: PR060034

REVISION 3

1.25

Location: pneumatic accessory panel
inside right console

Remove the access panel on the right
console (R.H. side of dashboard)

Disconnect both 1/0 B modules

1.30

Location: Evaporator compartment

Remove the protective cover and
disconnect the I/O B module
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PROCEDURE NO: PR060034 REVISION 3

1.40 | Kidde Automatic Fire Detection and
Suppression System (optional)
Disconnect C466
Kidde AFSS module is located on the
lateral control panel.
1.45 | When all the previous steps are done, you | ENSURE THAT THE WELDING GROUND RETURN
can do welding on the vehicle CLAMP IS WELL SECURED AND MAKES A GOOD
ELECTRICAL CONTACT WITH A LARGE METALLIC
AREA OF THE CHASSIS LOCATED NEAR THE WELDING
POINT AS MUCH AS POSSIBLE.
1.50 | When welding is completed, reconnect | BE CAREFUL TO MAKE THE PROPER CONNECTIONS, IF

all the modules. NOT, SOME SYSTEMS OR COMPONENTS MAY NOT BE
Make sure that the connectors locking tab | USABLE
are well engaged
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PROCEDURE NO: PR060034

REVISION 3

SECTION 2 X3 Coaches

2.00 |Location: Rear electrical compartment and
dashboard
Set the battery master switch to the OFF position.
Place the ignition switch to the OFF position.
2.05 |Location: Rear electrical compartment

Trip circuit breakers CB2-CB4-CB6 located on rear
junction panel

Push the red button in to open the circuit
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PROCEDURE NO: PR060034 REVISION 3

2.10 |Location: Rear electrical compartment

Disconnect the electronic ground terminals from this
stud

Warning: The remaining terminals may still be ¥
energized

Use electric tape; make sure that cables do not touch
each others and the vehicle body.

NOTE

With disconnection of the electronic ground
terminals, disconnecting the engine ECM,
transmission TCM and the dashboard electronic
components (telltale module, HVAC module,
radio, control head, ...) is not required.

2.15 | Location: Rear electrical compartment
Disconnect the electronic modules:
Disconnect all I/O A and 1/O B modules

Disconnect C397 and C717 /

Disconnect 3 connectors from each [/O B module

Disconnect 3 connectors from each [/O A module -
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PROCEDURE NO: PR060034 REVISION 3

2.20 | Location: front electrical compartment

Disconnect I/O A, I/O B, ABS, master ID, CECM and
CPC modules and also disconnect connector C92

Disconnect the 3 connectors
from the I/O B and I/O A modules

/

Disconnect the 2 connectors from the ABS ~.
module

Disconnect CPC connectors =

Disconnect connector from master ID s~
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PROCEDURE NO: PR060034

REVISION 3

Disconnect the 3 connectors from CECM ~

Disconnect connector C92

2.25 |Location: Entrance door & wiper control panel
Remove windshield wiper motor access
panel and disconnect both 1/O B MOUUIES ey
2.30 | When all the previous steps are done, you can do ENSURE THAT THE WELDING GROUND
welding on the vehicle RETURN CLAMP IS WELL SECURED AND
MAKES A GOOD ELECTRICAL CONTACT
WITH A LARGE METALLIC AREA OF THE
CHASSIS LOCATED NEAR THE WELDING
POINT AS MUCH AS POSSIBLE
2.40 |When welding is completed, reconnect all the BE CAREFUL TO MAKE THE PROPER

modules.
Make sure that the connectors locking tab are well
engaged!

CONNECTIONS, IF NOT, SOME SYSTEMS OR
COMPONENTS MAY NOT BE USABLE
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PROCEDURE NO: PR060034 REVISION 3

SECTION 3 XLIIl MTH

2.00 | Location: Dashboard

Place the ignition switch to the OFF position.

2.05 | Location: Engine compartment R. H. side area

Trip circuit breakers CB1-CB2 located on circuit breaker
panel.

Push the blue button in to open the
circuit

2.10 | Location: Rear Junction Box

Disconnect the electronic ground terminals from this stud.

Warning: The remaining terminals may still be |

energized.

Use electric tape; make sure that cables do not touch each
others and the vehicle body.

NOTE

With disconnection of the electronic ground terminals,
disconnecting the engine ECM, transmission TCM and
the dashboard electronic components (telltale module,
HVAC module, radio, control head, ...) is not required.
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PROCEDURE NO: PR060034 REVISION 3

215 | Location: Rear Junction Box

Disconnect the electronic modules:

Disconnect all I/O A and I/O B modules / X T e T
Disconnect C39 T
Disconnect transmission module (A1) / = o PR

Disconnect 3 connectors from each I/O B

Disconnect 3 connectors from each I/O A /

2.20 | Location: Front Electrical Compartment

Disconnect I/O A, I/O B, ABS, master ID, CECM,
CPC, keyless modules and also disconnect
connector C92.

Disconnect 3 connectors from the 1/0O B and ~
I/0 A modules

Disconnect connectors from Keyless module =

Disconnect 2 connectors from ABS module ~_[{
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PROCEDURE NO: PR060034 REVISION 3

Disconnect connectors from CPC \

Disconnect connector from master ID s~

Disconnect 3 connectors from CECM ~

10d-0221980L

OATOA

Disconnect connector C92 b
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PROCEDURE NO: PR060034 REVISION 3

Location: Wiper Control Panel
Remove windshield wiper motor access panel

And disconnect I/O B modules

0

230 |When all the previous steps are done, you can do ENSURE THAT THE WELDING GROUND
welding on the vehicle

RETURN CLAMP IS WELL SECURED AND
MAKES A GOOD ELECTRICAL CONTACT
WITH A LARGE METALLIC AREA OF THE
CHASSIS LOCATED NEAR THE WELDING
POINT AS MUCH AS POSSIBLE

When welding is completed, reconnect all the BE CAREFUL TO MAKE THE PROPER

modules. CONNECTIONS, IF NOT, SOME SYSTEMS
2.35 | Make sure that the connectors locking tab are well OR COMPONENTS MAY NOT BE USABLE
engaged!
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SECTION 01: ENGINE

1. ENGINE

This vehicle is powered by a 6-cylinder, four-
cycle, Detroit Diesel series 60 engine equipped
with an electronic control system (DDEC VI).

One engine displacement is used in the XLII
MTH Series 60 engines: 14.0 liters. Summary
information on the Electronic Control System is
given in this section.

Complete maintenance and repair information
on the engine will be found in the current
DETROIT DIESEL SERIES 60 2007 ON-
HIGHWAY SERVICE MANUAL 6SE2007. This
essential manual contains complete instructions
on operation, adjustment (tune-up), preventive
maintenance and lubrication, parts verification,
repair or replacement. This manual's sections
cover complete systems such as:

¢ Engine main assembly;

e Fuel system;

e Lubrication system;

e Cooling system;

e Fuel, lubricating oil and coolant;
e Air intake system;

e Exhaust system;

e Exhaust gas recirculation components;
e Electrical equipment;

e Operation and verification;

e Engine tune-up;

¢ Preventive maintenance;

e Storage;

Refer to Series 60 DDEC VI Troubleshooting
Guide published by Detroit Diesel for more
complete information on diagnosis  of
components and system problems.

Procedures for engine removal and installation
are given at the end of this section. The DDEC
system is self-diagnostic. It can identify faulty
components and other engine-related problems
by providing the technician with diagnostic
codes.

1.1 DDEC VI SYSTEM

DDEC VI (Detroit Diesel Electronic Control) is a
system that monitors and determines all values
required for the operation of the engine. A
diagnostic interface is provided to connect to an
external diagnosis tester. Besides the engine
related sensors and the engine-resident control

unit, the Motor Control Module (MCM), this
system has a chassis-mounted control unit for
vehicle engine management, the Common
Powertrain Controller (CPC). The connection to
the vehicle is made via a CAN interface which
digitally transmits the nominal values (e.g.
torque, engine speed specification, etc.) and the
actual values (e.g. engine speed, oil pressure,
etc.).

DDEC VI controls the timing and amount of fuel
injected by the electronic unit injectors (EUI).
The system also monitors several engine
functions using electrical sensors, which send
electrical signals to the Motor Control Module
(MCM). The MCM computes the electrical
signals 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 event of damaging engine conditions, such
as low oil pressure or high engine temperature.

1.2 HARNESSES

There are two major harnesses: the Engine
Harness (EH) and the Vehicle Interface Harness
(VIH). The Engine Harness is installed at the
Detroit Diesel factory and is delivered connected
to all engine sensors, the fuel injection system,
and the MCM.

The OEM supplied Vehicle Interface Harness
connects the CPC to other vehicle systems.

fm—
ECL SENSOR
ENGNE COCLANT
LEVEL SENSCR

REMOTE THAOTTLE _ FAN
PTO IMMIBIT  OVERFIDE

FIGURE 1: VEHICLE INTERFACE HARNESS (GENERAL
APPLICATION SHOWN)
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Section 01: ENGINE

2. ENGINE OVERVIEW
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18- Thermostat housing

19- Turbo compressor outlet

20- Actuator coolant return line
21- Electrically controlled actuator
22- HC doser

23- Closed-crankcase breather/oil separator

1- Starter motor
2- Oil pan drain plug

3- Primary fuel-filter/water-
separator

4- MCM (DDEC VI Electronics)

5- Secondary fuel filter shutoff
valve

6- Secondary fuel filter

7- Fuel pump

8- Air compressor

9- Engine oil filling tube

10- Bosch alternators (2)

11- Engine oil dipstick

12- EGR delta pressure sensor
13- EGR valve

14- Intake throttle

15- EGR mixer

16- Intake manifold

17- Engine Harness
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SECTION 01: ENGINE

24- Water pump
25- EGR cooler
26- Qil filter (2)

27- Crankcase breather tube

28- EGR tube
FIGURE 2: DETROIT DIESEL 2007 SERIES 60 ENGINE (TYPICAL) 01150
2.1 DDEC VI SENSORS
e Camshaft Position Sensor (CMP Sensor): Engine Oil Pressure Sensor (EOP

Indicates a specific cylinder in the firing
order.

Crankshaft Position Sensor (CKP Sensor):
Senses crankshaft position and engine
speed for functions such as fuel control
strategy.

DPF Inlet Pressure Sensor Measures
pressure between the Diesel Oxidation
Catalyst (DOC) and the Diesel Particulate
Filter (DPF) in the aftertreatment assembly.

DPF Outlet Pressure Sensor: Measures
pressure on the outlet of the aftertreatment
device in the exhaust system of the vehicle.

DPF Outlet Temperature Sensor:
Temperature measured at the outlet of the
after-treatment system that is installed within
the exhaust system of the vehicle.

DOC Inlet Temperature Sensor:
Temperature measured at the outlet of the
after-treatment.

DOC Outlet  Temperature Sensor:
Temperature measured between the DOC
and the DPF in the aftertreatment assembly.

EGR Delta Pressure Sensor: Senses EGR
pressure for EGR control.

EGR Temperature Sensor: Senses EGR
exhaust temperature after EGR cooler. Used
for EGR system diagnosis.

Engine Coolant Temperature Sensor (ECT
Sensor): Senses coolant temperature for
functions such as engine protection, fan
control and engine fueling.

PA1564

Sensor): Senses gallery oil pressure for
functions such as engine protection.

Engine Oil Temperature Sensor (EOT
Sensor): Senses oil temperature for
functions such as reducing variation in fuel
injection and fan control.

Fuel Line Pressure Sensor: Senses fuel
line pressure.

Fuel Compensation Pressure Sensor:
Compensates fuel line pressure.

Intake Manifold Pressure Sensor (IMP
Sensor): Senses turbo boost for functions
such as smoke control and engine protection.

Intake Manifold Air Temperature Sensor
(IMT Sensor): Senses pressure. The MCM
uses this information to compute the amount
of air entering the engine.

Supply Fuel Temperature Sensor (SFT

Sensor): Senses fuel temperature for
functions such as engine fueling.
Turbo Compressor Temperature Out

Sensor: Senses turbo out air temperature.

Turbo Speed Sensor (TSS): Monitors turbo
speed for overspeed conditions.

VGT Position Sensor/EGR Valve Position
Sensor.

Intake Air Throttle Valve Sensor.

Exhaust Valve Recirculation Valve (EGR)
Sensor.
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2.2 OTHER SENSORS

e Engine Coolant Level Sensor (ECL
Sensor): Senses coolant level for engine
protection (mounted on coolant surge tank).

e Turbo Compressor In Temperature
Sensor: Senses the air temperature at the
turbo compressor inlet.

2.3 MOTOR CONTROL MODULE (MCM)

The Motor Control Module is mounted, on the
starter side of the engine (Fig. 3). Considered
the "Brain" of the DDEC VI system, it provides
overall monitoring and control of the engine. It
does so by comparing input data from the
various sensors to a set of calibration data
stored in the EEPROM (Electrically Erasable,
Programmable, Read-Only Memory) within the
Motor Control Module. After comparing the
input data with the calibration data, the MCM
sends high-current command pulses to the
Electronic Unit Injectors (EUI) to initiate fuel
injection. The MCM also receives feedback
regarding the start and end of injection for a
given cylinder. The EEPROM within the Motor
Control Module is factory programmed by
Detroit Diesel. Reprogramming must be done at
a Detroit Diesel authorized service center.
However, some changes may be performed to
the cruise control and road speed limiter using a
diagnostic data reader (see paragraph "DDEC
VI Diagnostic Codes" in this section).

21-pin connector
Vehicle Interface Harness (VIH)

120-pin connector
Engine Harness (EH)
FIGURE 3: MOTOR CONTROL MODULE (MCM) 01145

2.4 COMMON POWERTRAIN CONTROLLER
(CPC)

The CPC is the interface between the MCM and
the vehicle/equipment for engine control and
manages other vehicle/equipment functions.

Within the CPC, sets of data for specific
applications are stored. These include idle
speed, maximum running speed, and speed
limitation. Customer programmable parameters
are also stored here. The CPC receives data
from the operator (accelerator pedal position,
switches and various sensors) and other
electronic control units. From this data,
instructions are computed for controlling the
engine and transmitted to the MCM via the
proprietary data link.

CONNECTOR #1
18-PIN
CONNECTOR
DDC P/N: A Q18 545 67 26

CONNEGCTOR #2
18-PIN
GONNECTOR

DDC P/N: AD13 545 64 26
CONNECTOR #4

CONMNECTOR #3 18-PIN
21-PIN COMNECTOR
CONNECTOR DDC PIN: A 018 545 66 26
DOG P/N: A 013 545 65 26
FIGURE 4: CPC
DIAGNOSTIC CONNECTOR
J1939 J1939
J1708/1587 H J1708/1587
T
, fI
! 13!
I
SERVICE |
TOOLS 1 PROPRIETARY DATA LINK
1
|
|
I
1
I
i Engine H
< VEHICLE e ENGINE >

FIGURE 5: THE CPC COMMUNICATES WITH THE
VEHICLE OVER THE J1587 AND J1939 DATA LINKS

3. ENGINE-RELATED COMPONENTS

3.1 ELECTRONIC FOOT PEDAL ASSEMBLY
(EFPA) & THROTTLE POSITION SENSOR

The Electronic Foot Pedal Assembly (EFPA)
connects the accelerator pedal to a Throttle
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SECTION 01: ENGINE

Position Sensor (TPS). The (TPS) is a device,
which sends an electrical signal to the Motor
Control Module (MCM). The TPS varies in
voltage depending on how far the pedal is
depressed. The system is installed in the space
normally occupied by a mechanical foot pedal.
The (EFPA) has maximum and minimum stops
that are built into the unit during manufacturing
(Fig. 6). The (TPS) converts the operator's foot
pedal input into a signal for the MCM.

When installed by the equipment manufacturer,
the TPS should not require adjustment. If the
TPS is suspected of being misadjusted, confirm
that the sensor is installed in accordance with
the  manufacturer's  specifications. It is
recommended that the idle count be at 50 or
higher with a full throttle count of up to 200.

The TPS is self-calibrating and therefore has no
optimum closed throttle or wide open throttle
count value. If the counts are within the 50 to
200 range, the sensor is properly set.

POTENTIOMETER

SCREW, \ _

FIGURE 6: ELECTRONIC FOOT PEDAL ASSEMBLY 03035

Monitor the (TPS) at the controls as you move it
through its full stroke. Be sure there is no
misalignment or obstruction preventing the
smooth movement of the TPS through the full
stroke. Using a diagnostic data reader, check
that the idle and full throttle position counts do
not fall within the error zones. The error zones
occur when the idle position is less than 14
counts, or when the full throttle position is more
than 233 counts. Should these conditions occur,
the CPC will signal diagnostic codes of 21-12 for
idle error and 21-23 for wide-open throttle error.
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4. DDEC VI DIAGNOSTICS

4.1 DIAGNOSTIC SYSTEM

Diagnostics is a standard feature of DDEC VI.
The purpose of this feature is to provide
information for problem identification and
problem solving in the form of a code. The MCM
and CPC continuously perform self diagnostic
checks and monitor the other system
components. Information for problem
identification and problem solving is enhanced
by the detection of faults, retention of fault codes
and separation of active from inactive codes.

The engine-mounted MCM includes control logic
to provide overall engine management. System
diagnostic checks are made at ignition on and
continue throughout all engine operating modes.
Sensors provide information to the MCM and
CPC regarding various engine and vehicle
performance characteristics. The information is
used to regulate engine and vehicle
performance, provide diagnostic information,
and activate the engine protection system.

The DDEC VI on-board diagnostic system
accessories include the following:

Check Engine telltale light (AWL);
Stop Engine telltale light (RSL);
Stop Engine Override switch (SEO);

e Diagnostic Data Link (DDL) connectors.

The AWL is illuminated and a code is stored if
an electronic system fault occurs. This indicates
the problem should be diagnosed as soon as
possible. The CPC illuminates the AWL and
RSL and stores a malfunction code if a
potentially engine damaging fault is detected.
These codes can be accessed in one of four
ways:

J1587/31939

. available

Commercially
diagnostic tools.

Detroit Diesel Diagnostic Link® (DDDL 7.0).

e Flashing the AWL and RSL with the
SEO/Diagnostic Request Switch.
e Dashboard’s Message Center Display

(MCD).

4.1.1 Check Engine Telltale Light (AWL)

The CPC illuminates the Check Engine telltale,
mounted on the telltale light panel to indicate
that a problem has been detected and that a
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code has been stored in the MCM memory.
This light also has a 5-second bulb check when
the ignition is first turned on.

4.1.2 Stop Engine Warning Light (RSL)

This light, also mounted on the telltale light
panel, illuminates to indicate that a major engine
problem is occurring (with the exception of a 5-
second bulb check when the ignition is first
turned on).

4.1.3 Stop Engine Override Switch (SEO)

This switch, mounted on the dashboard, may be
used to extend the 30-second delay period
before engine shutdown when the Stop engine
telltale light is illuminated. This switch can be
repeatedly depressed in order to move the
vehicle out of traffic.

NOTE

The stop engine override switch will be
operative only if it has been depressed before
the end of the 30 second delay period.

/1\ CAUTION

The OVERRIDE switch must be used only in
emergency cases, such as to move the
vehicle out of traffic. Excessive use of this
switch can cause serious damage to the
engine.

This switch is also used for DDEC diagnostic
code requests. Press this switch with the engine
at idle or off but with the ignition in the "ON"
position and active codes will be flashed on the
CHECK ENGINE and STOP ENGINE telltale
lights alternately.

4.1.4 Diagnostic Data Link (DDL) Connectors

A connector is mounted on the L.H. footwell
wall. Another connector is located in the rear
electric compartment. They allow the connection
of the Diagnostic Data Reader (DDR) to read
the codes or to access pertinent data on the
condition of the engine. This enables a more
complete analysis of any defect found in the
DDEC system operation. For more information,
see Detroit Diesel Troubleshooting Guide
#6SE492.
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4.2 READING DIAGNOSTIC CODES -
FLASHING LIGHT METHOD:

DDEC VI makes use of two types of codes:
Active and inactive. The difference between the
two types of codes is as follows:

Active Codes: Codes that are currently
keeping the Check Engine or Stop Engine
telltale light illuminated. Active codes are flashed
via the Stop Engine Light when checked with the
stop-engine-override switch.

Inactive Codes: These are all the codes
logged in the CPC, which have previously
occurred, (whether or not they are currently
turning on the Stop or Check Engine Light).
Inactive codes are flashed via the Check Engine
telltale light when checked with the stop-engine-
override switch.

In most instances, only the DDR can provide the
information necessary for a quick diagnosis of
the problem. If you just need to read out codes,
however, and do not have a DDR available, the
following procedure will let you read out codes.
Make sure the rear-starting switch (located in
the engine compartment) is in the normal
position. With the ignition ON, the engine idling
or engine shut-off, momentarily depress the
Stop Engine Override (SEO) switch. Active
codes will be flashed on the stop engine telltale,
followed by the inactive codes being flashed on
the check-engine telltale panel. The cycle
repeats itself until the operator depresses the
stop engine override switch again.

Flashing codes provide a four digit number.
Each fault code is flashed twice in order to help
with counting the flashes. If there are no active
faults or if there are no inactive faults the
number “3” is flashed once followed by an ~3s
delay.

RED - RSL YELLOW - AWL

1FLASH 3FLASHES 2FLASHES ~ 1FLASH 1FLASH 1FLASH

1FLASH 2 FLASHES I . I i : r_|_‘ '_L‘ r_|_|
Lot Qe {0 e 3t Qi

LONGER
PAUSE
38EC

PAUSE
1-172 SEC

PAUSE PAUSE

PAUSE  PAUSE AUSE
1-12SEC  1-1/2 SEC S|

P
1-128EC 1-12SEC 1-12SEC

CODE 2111

Sy INACTIVE

ACTIVE

FIGURE 7: FLASHING FAULTS CODES

Refer to DDEC Troubleshooting Manual 6SE567
for more information and SAE codes.



SECTION 01: ENGINE

NOTE

Active codes are flashed in ascending
numerical flash code order. Inactive codes are
flashed in most recent to least recent order.

NOTE

Fault codes can only be cleared using the
DDR.

4.3 DDEC VI CPC DIAGNOSTIC CODES LIST

NOTE

The listed codes may not be used in all
applications. A default value in the normal
operating range is used by the MCM to
provide for engine operation if a sensor failure
is present.

PID/SID FLASH
SPN | FMI | PID/SID D CODES FAULT DESCRIPTION

70 2 PID 70 2111 Park Brake Status Not Plausible (Vehicle Moving)

70 19 SID 234 2112 J1939 Park Brake Switch Signal from Source #1 is
erratic

70 13 SID 234 2112 J1939 Park Brake Switch Signal from Source #1 is
missing

70 19 SID 234 2112 J1939 Park Brake Switch Signal from Source #2 is
erratic

70 13 SID 234 2112 J1939 Park Brake Switch Signal from Source #2 is
missing

70 19 SID 234 2112 J1939 Park Brake Switch Signal from Source #3 is
erratic

70 13 SID 234 2112 J1939 Park Brake Switch Signal from Source #3 is
missing

84 21 PID 84 2113 Vehicle Speed Failure

84 3 PID 84 2113 Vehicle Speed Sensor Circuit Failed High

84 4 PID 84 2113 Vehicle Speed Sensor Circuit Failed Low

84 2 PID 84 2113 VSS Anti Tamper Detection via Virtual Gear Ratio

84 8 PID 84 2113 VSS Anti Tamper Detection via Fixed Frequency
Device

84 6 PID 84 2113 VSS Anti-Tamper Detection via ABS Vehicle Speed
Comparison

84 19 PID 84 2113 J1939 Wheel-Based Vehicle Speed Signal from
Source#l is erratic

84 13 PID 84 2113 J1939 Wheel-Based Vehicle Speed Signal from
Source#1 is missing

84 19 SID 84 2113 J1939 Wheel-Based Vehicle Speed Signal from
Source#2 is erratic

84 13 PID 84 2113 J1939 Wheel-Based Vehicle Speed Signal from
Source#2 is missing

84 19 PID 84 2113 J1939 Wheel-Based Vehicle Speed Signal from
Source#3 is erratic
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Section 01: ENGINE

PID/SID FLASH
SPN | FMI | PID/SID D CODES FAULT DESCRIPTION
84 13 PID 84 2113 J1939 Wheel-Based Vehicle Speed Signal from
Source#3 is missing
84 20 PID 84 2113 Vehicle Speed Sensor Drifted High Error (VSS
signal not plausible)
91 13 PID 91 2114 Accelerator Pedal Learn Error
91 3 PID 91 2114 Accelerator Pedal Circuit Failed High
91 4 PID 91 2114 Accelerator Pedal Circuit Failed Low
91 8 PID 91 2114 Pwm Accelerator Pedal Signal 1 Frequency Out Of
Range
91 14 PID 91 2114 Pwm Accelerator Pedal Not Learned
91 7 PID 91 2114 Pwm Accelerator Pedal Idle Not Recognized
91 31 PID 91 2114 Pwm Accelerator Pedal Learned Range to Large
91 3 PID 91 2114 Accelerator Pedal Signal Circuit Failed High
91 9 SID 231 2615 J1939 EEC2 Message is missing
98 0 PID 98 2115 Oil Level High
98 18 PID 98 2115 Oil Level Low
98 1 PID 98 2115 Oil Level Very Low
100 18 PID 100 2121 Oil Pressure Low
100 1 PID 100 2121 Oil Pressure Very Low
107 0 PID 107 2122 Air Filter Restriction High
107 4 PID 107 2122 Air Filter Signal Circuit Failed Low
107 3 PID 107 2122 Air Filter Signal Circuit Failed High
110 16 PID 110 2123 Coolant Temperature High
110 0 PID 110 2123 Coolant Temperature Very High
111 18 PID 111 2124 Coolant Level Low
111 3 PID 111 2124 Coolant Level Circuit Failed High
111 4 PID 111 2124 Coolant Level Circuit Failed Low
111 1 PID 111 2124 Coolant Level Very Low
168 0 PID 168 2125 Battery Voltage Very Low
168 0 PID 168 2125 Battery Voltage High
168 18 PID 168 2125 Battery Voltage Low
168 14 PID 168 2125 Opt Idle Detected Charging System or Battery
Failure
168 14 PID 168 2125 ECU powerdown not completed (Main Battery
Terminal Possibly Floating)
171 2 PID 171 2131 Ambient Temperature Sensor Data Erratic
171 14 PID 171 2131 J1587 Ambient Air Temp Sensor Data Not
Received This Ign Cycle
171 9 PID 171 2131 J1587 Ambient Air Temp Sensor Data Message
Stopped Arriving
10 PA1564




SECTION 01: ENGINE

PID/SID FLASH

SPN | FMI | PID/SID D CODES FAULT DESCRIPTION

191 9 SID 231 2615 J1939 ETC1 Message is missing

191 19 SID 231 2132 J1939 Transmission Output Shaft Speed Signal is
erratic

191 13 SID 231 2132 J1939 Transmission Output Shaft Speed Signal is
missing

247 9 PID 247 2615 MCM Engine Hours Data not received or stopped
arriving

247 10 PID 247 2615 MCM Engine Hours Data increasing at an
implausible rate

247 0 PID 247 2615 MCM Engine Hours Data higher than expected

247 1 PID 247 2615 MCM Engine Hours Data lower than expected

523 19 PID 163 2133 J1939 Transmission Current Gear Signal is erratic

523 13 PID 163 2133 J1939 Transmission Current Gear Signal is missing

524 9 SID 231 2615 J1939 ETC2 Message is missing

527 9 SID 231 2615 J1939 CCVS Message from Source #1 is missing

527 9 SID 231 2615 J1939 CCVS Message from Source #2 is missing

527 9 SID 231 2615 J1939 CCVS Message from Source #3 is missing

558 2 SID 230 2134 Idle Validation Switch Inputs Reversed

558 5 SID 230 2134 Idle Validation Switch 2 Circuit Failed Low

558 6 SID 230 2134 Idle Validation Switch 2 Circuit Failed High

558 4 SID 230 2134 Idle Validation Switch 1 Circuit Failed Low

558 3 SID 230 2134 Idle Validation Switch 1 Circuit Failed High

596 19 SID 244 2135 J1939 Cruise Control Enable Switch Signal from
Source #1 is erratic

596 13 SID 244 2135 J1939 Cruise Control Enable Switch Signal from
Source #1 is missing

596 19 SID 244 2135 J1939 Cruise Control Enable Switch Signal from
Source #2 is erratic

596 13 SID 244 2135 J1939 Cruise Control Enable Switch Signal from
Source #2 is missing

596 19 SID 244 2135 J1939 Cruise Control Enable Switch Signal from
Source #3 is erratic

596 13 SID 244 2135 J1939 Cruise Control Enable Switch Signal from
Source #3 is missing

597 2 SID 246 2141 Service Brake Status Not Plausible

597 19 SID 246 2141 J1939 Service Brake Switch Signal from Source #1
is erratic

597 13 SID 246 2141 J1939 Service Brake Switch Signal from Source #1

is missing
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PID/SID FLASH

SPN | FMI | PID/SID D CODES FAULT DESCRIPTION

597 19 SID 246 2141 J1939 Service Brake Switch Signal from Source #2
is erratic

597 13 SID 246 2141 J1939 Service Brake Switch Signal from Source #2
is missing

597 19 SID 246 2141 J1939 Service Brake Switch Signal from Source #3
is erratic

597 13 SID 246 2141 J1939 Service Brake Switch Signal from Source #3
is missing

599 4 SID 243 2142 Cruise Control SET and RESUME Circuits Failed
Low

600 19 SID 243 2143 J1939 Cruise Control Coast Switch Signal from
Source #1 is erratic

600 13 SID 243 2143 J1939 Cruise Control Coast Switch Signal from
Source #1 is missing

600 19 SID 243 2143 J1939 Cruise Control Coast Switch Signal from
Source #2 is erratic

600 13 SID 243 2143 J1939 Cruise Control Coast Switch Signal from
Source #2 is missing

600 19 SID 243 2143 J1939 Cruise Control Coast Switch Signal from
Source #3 is erratic

600 13 SID 243 2143 J1939 Cruise Control Coast Switch Signal from
Source #3 is missing

602 19 SID 242 2144 J1939 Cruise Control Accelerate Switch Signal
from Source #1 is erratic

602 13 SID 242 2144 J1939 Cruise Control Accelerate Switch Signal
from Source #1 is missing

602 19 SID 242 2144 J1939 Cruise Control Accelerate Switch Signal
from Source #2 is erratic

602 13 SID 242 2144 J1939 Cruise Control Accelerate Switch Signal
from Source #2 is missing

602 19 SID 242 2144 J1939 Cruise Control Accelerate Switch Signal
from Source #3 is erratic

602 13 SID 242 2144 J1939 Cruise Control Accelerate Switch Signal
from Source #3 is missing

608 14 SID 250 2145 J1708 Data Link Failure

609 12 SID 233 2145 CPC2 Hardware Failure

615 9 SID 231 2615 J1939 DM1 Message from Transmission is missing

625 13 SID 248 2151 ECAN ID_1629 Diagnostic Message Not Received
This Ignition Cycle

625 9 SID 248 2151 ECAN ID_1629 Diagnostic Message No Longer
Being Received

625 10 SID 248 2151 ECAN ID_1629 Reporting Inconsistent Number of
Frames

625 2 SID 248 2151 ECAN ID_1629 Diagnostic Message Reporting
Data Not Available
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SECTION 01: ENGINE

PID/SID FLASH

SPN | FMI | PID/SID D CODES FAULT DESCRIPTION

625 14 SID 248 2151 ECAN ID_1629 Diagnostic Message Reporting an
Unknown MUID

625 9 SID 248 2151 Incorrect MCM System ID Received

625 9 SID 248 2151 MCM System ID Not Received or Stopped Arriving

625 4 SID 248 2151 ECAN Link Circuit Failure

628 14 SID 254 2151 XFLASH Static Fault Code Memory Page Read
Write Failure

628 13 SID 155 2615 20ms ECU OS Task Locked in an Endless Loop

628 13 SID 155 2615 20ms ECU OS Task Timed out Prior to Completion

628 13 SID 155 2615 1000ms ECU OS Task Locked in an Endless Loop

628 13 SID 155 2615 1000ms ECU OS Task Timed out Prior to
Completion

629 2 SID 254 2151 CPC Hardware/Software Mismatch

629 12 SID 254 2151 DDEC Data Xflash Write Error. Replace CPC2.

630 2 SID 253 2152 EEPROM Checksum Failure

630 2 SID 253 2152 EEPROM Checksum Failure for the SCR Block

630 13 SID 253 2152 SCR Number Out of Range

630 14 SID 155 2615 MCM Fault Codes Unavailable via J1939 and
J1587

630 14 SID 155 2615 MCM Fault Code Table Inconsistant - Upgrade
MCM Software

630 14 SID 155 2615 Insufficient Static Fault Code Storrage Memory -
Upgrade CPC Software

630 14 SID 155 2615 MCM Fault Code Table Inconsistant - Upgrade
MCM Software

639 14 SID 231 2153 J1939 Data Link Failure

701 3 SID 26 2211 Digital Output 4 09 Circuit Failed High

701 4 SID 26 2211 Digital Output 4 09 Circuit Failed Low

702 3 SID 40 2212 Digital Output 3 17 Circuit Failed High

702 4 SID 40 2212 Digital Output 3 17 Circuit Failed Low

703 3 SID 51 2213 Digital Output 3 09 Circuit Failed High

703 4 SID 51 2213 Digital Output 3 09 Circuit Failed Low

704 3 SID 52 2214 Digital Output 4 07 Circuit Failed High

704 4 SID 52 2214 Digital Output 4 07 Circuit Failed Low

705 3 SID 53 2215 Digital Output 1 13 Circuit Failed High

705 4 SID 53 2215 Digital Output 1 13 Circuit Failed Low

706 3 SID 54 2221 Digital Output 3 10 Circuit Failed High

706 4 SID 54 2221 Digital Output 3 10 Circuit Failed Low
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PID/SID FLASH

SPN | FMI | PID/SID D CODES FAULT DESCRIPTION

707 3 SID 55 2222 Digital Output 2 10 Circuit Failed High (CEL / AWL
Lamp)

707 4 SID 55 2222 Digital Output 2 10 Circuit Failed Low (CEL / AWL
Lamp)

708 3 SID 56 2223 Digital Output 3 12 Circuit Failed High

708 4 SID 56 2223 Digital Output 3 12 Circuit Failed Low

709 3 SID 257 2224 Digital Output 3 16 Circuit Failed High

709 4 SID 257 2224 Digital Output 3 16 Circuit Failed Low

710 3 SID 258 2225 Digital Output 4 06 Circuit Failed High

710 4 SID 258 2225 Digital Output 4 06 Circuit Failed Low

711 3 SID 259 2231 Digital Output 1 05 Circuit Failed High

711 4 SID 259 2231 Digital Output 1 05 Circuit Failed Low

712 3 SID 260 2232 Digital Output 1 04 Circuit Failed High

712 4 SID 260 2232 Digital Output 1 04 Circuit Failed Low

713 3 SID 261 2234 Digital Output 3 07 Circuit Failed High

713 4 SID 261 2234 Digital Output 3 07 Circuit Failed Low

713 5 SID 261 2234 Digital Output 3 07 Open Circuit

713 7 SID 261 2234 TOP2 Shift Failure

714 3 SID 262 2235 Digital Output 3 08 Circuit Failed High

714 4 SID 262 2235 Digital Output 3 08 Circuit Failed Low

714 5 SID 262 2235 Digital Output 3 08 Open Circuit

715 3 SID 263 2241 Digital Output 4 10 Circuit Failed High

904 9 SID 231 2615 J1939 EBC2 Message from ABS is missing

904 19 SID 231 2242 J1939 Front Axle Speed Signal is erratic

904 13 SID 231 2242 J1939 Front Axle Speed Signal is missing

972 2 SID 203 2243 Throttle inhibit switch signal not plausible due to
excess vehicle speed

973 9 SID 231 2615 J1939 EBC1 Message is missing

973 13 SID 231 2244 J1939 Engine Retarder Selection Signal Missing

973 19 SID 231 2244 J1939 Engine Retarder Selection Signal Erratic

974 2 PID 372 2245 Remote Accelerator Pedal Supply Voltage Out of
Range

974 3 PID 372 2245 Remote Accelerator Pedal Circuit Failed High

974 4 PID 372 2245 Remote Accelerator Pedal Circuit Failed Low

981 0 SID 155 2311 PTO CC+ and CC- Switches Pressed
Simultaneously

986 9 SID 231 2615 J1939 CM1 Message is missing

1267 4 SID 123 2312 Digital Output 4 10 Circuit Failed Low

1267 3 SID 123 2312 Digital Output 4 10 Circuit Failed Open

1321 4 SID 128 2314 Starter Lockout Output Shorted to Ground

1321 3 SID 128 2314 Starter Lockout Output Open Circuit

1590 | 19 SID 155 2615 Adaptive Cruise Control Message Not Received
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SECTION 01: ENGINE

PID/SID FLASH

SPN | FMI | PID/SID D CODES FAULT DESCRIPTION

1590 9 SID 231 2615 Adaptive Cruise Control Device Reporting Error

1624 9 SID 231 2615 J1939 TCO1 Message is missing

1624 | 19 SID 231 2315 J1939 Tachograph Vehicle Speed Signal is erratic

1624 | 13 SID 231 2315 J1939 Tachograph Vehicle Speed Signal is missing

1663 7 SID 123 2321 Optimized Idle Safety Loop Faulted

1716 9 SID 231 2615 J1939 ERC1 Message is missing

1845 9 SID 231 2615 J1939 TCFG2 Message is missing

2623 | 14 PID 91 2322 Pwm Accelerator Pedal GAS1 and GAS2 Signal
Missing

2623 8 PID 91 2322 Pwm Accelerator Pedal Signal 2 Frequency Out Of
Range

2900 9 SID 231 2615 J1939 ETC7 Message is missing

3510 3 SID 211 2333 Accelerator Pedal Supply Voltage Circuit Failed
High

3510 4 SID 211 2333 Accelerator Pedal Supply Voltage Circuit Failed
Low

3510 4 SID 211 2333 Pwm Accelerator Pedal Supply Voltage Missing

3510 3 SID 211 2333 Accelerator Pedal Supply Voltage Circuit Failed
High

3606 9 SID 231 2615 J1939 ESS Message is missing

3695 2 SID 155 2334 Manual DPF Regen and DPF Inhibit Switch
Rationality Fault

3695 | 19 SID 155 2334 DPF Regen Inhibit MUX Switch Message Contains
Data Error Indicator

3695 | 13 SID 155 2334 DPF Regen Inhibit MUX Switch Message Contains
SNV Indicator

3695 9 SID 155 2334 DPF Regen Inhibit MUX Switch Message Stopped
Arriving

3695 | 14 SID 155 2334 DPF Regen Inhibit MUX Switch Message Not
Received this Ign Cycle

3696 | 19 SID 155 2335 DPF Regen Force MUX Switch Message Contains
Data Error Indicator

3696 | 13 SID 155 2335 DPF Regen Force MUX Switch Message Contains
SNV Indicator

3696 9 SID 155 2335 DPF Regen Force MUX Switch Message Stopped
Arriving

3696 | 14 SID 155 2335 DPF Regen Force MUX Switch Message Not

Received this Ign Cycle
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4.4 DDEC VI MCM DIAGNOSTIC CODES LIST

PID/SID FLASH
SPN | FMI | PID/SID ID CODE FAULT DESCRIPTION
27 4 PID 27 1111 EGR Valve Position Circuit Failed Low
27 3 PID 27 1111 EGR Valve Position Circuit Failed High
27 2 PID 27 1111 EGR Valve Position Feedback Failed
27 0 PID 27 1111 EGR Valve Position Feedback Failed (High Box)
27 1 PID 27 1111 EGR Valve Position Feedback Failed (Low Box)
27 14 PID 27 1111 EGR Valve Position Positive Torque Error
27 7 PID 27 1111 EGR Valve Stuck Open
27 19 PID 27 1521 Smart Actuator Indicates EGR Position Error
51 4 SID 51 1112 Intake Air Throttle Circuit Failed Low
51 3 SID 51 1112 Intake Air Throttle Circuit Failed High
51 2 PID 51 1112 Intake Throttle Position Deviation Error
51 0 PID 51 1112 Intake Air Throttle Position High
51 1 PID 51 1112 Intake Air Throttle Position Low
51 7 PID 51 1112 Intake Throttle Auto Calibration Error
94 4 PID 94 1112 Fuel Compensation Pressure Sensor Circuit Failed Low
94 3 PID 94 1112 Fuel Compensation Pressure Sensor Circuit Failed High
94 1 PID 94 1112 Fuel Pressure Too High/Too Low
97 4 PID 97 1615 Water in Fuel Circuit Failed Low
97 3 PID 97 1615 Water in Fuel Circuit Failed High
98 1 PID 98 1114 Oil Level Circuit Failed Low
98 0 PID 98 1114 Oil Level Circuit Failed High
98 13 PID 98 1634 Oil Level Mesaurement, Configuration Error
98 14 PID 98 1634 Oil Level Mesaurement, Oil Level Too Low or Too High
100 4 PID 100 1114 Engine Qil Pressure Circuit Failed Low
100 3 PID 100 1114 Engine Oil Pressure Circuit Failed High
100 1 PID 100 1114 Engine QOil Pressure Low
100 2 PID 100 1114 Oil Pressure Plausibility - Engine Running
100 2 PID 100 1114 Oil Pressure Plausibility - Stop
103 2 PID 103 1115 Turbocharger Speed Not Plausible
103 1 PID 103 1115 Turbo Charger Speed Below Threshold (High Box)
103 0 PID 103 1115 Turbo Charger Speed Above Threshold (Low Box)
103 4 PID 103 1115 Turbo Charger Speed Sensor Circuit Failed Low
103 3 PID 103 1115 Turbo Charger Speed Sensor Circuit Failed High
108 4 PID 108 1211 Barometric Pressure Circuit Failed Low
108 3 PID 108 1211 Barometric Pressure Circuit Failed High
108 2 PID 108 1211 Ambient Pressure Plausibility Fault (Low Box)
108 20 PID 108 1211 Ambient Pressure Plausibility Fault (High Box)
110 4 PID 110 1212 Engine Coolant Outlet Temperature Circuit Failed Low
110 3 PID 110 1212 Engine Coolant Outlet Temperature Circuit Failed High
110 0 PID 110 1212 Coolant Temperature High
110 14 PID 110 1212 Coolant Temperature / Engine Oil Temperature Plausibility Fault
110 2 PID 110 1212 Engine Coolant Sensor (OUT), General Temp. Plausibility Error
132 7 PID 132 1213 Intake Air Throttle Valve Closure Detection- Positive Torque
132 14 PID 132 1213 Intake Air Throttle Valve Closure Detection -Braking Condition
132 14 PID 322 1635 HC-Doser Fuel Pressure Not Plausible
132 1 PID 322 1213 Air Mass Flow Too Low
132 13 PID 132 1213 Air Mass Auto Calibration Failed
158 2 PID 43 1214 Ignition Switch Not Plausible
164 4 PID 164 1215 Rail Pressure Governor Sensor Circuit Failed Low
164 3 PID 164 1215 Rail Pressure Governor Sensor Circuit Failed High

16
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SECTION 01: ENGINE

PID/SID FLASH
SPN | FMI | PID/SID ID CODE FAULT DESCRIPTION
164 0 PID 164 1215 Rail Pressure Governor (High Side) Error
164 0 PID 164 1215 Rail Pressure Governor (Low Side) Error
168 1 PID 168 1221 Battery Voltage Low
168 0 PID 168 1221 Battery Voltage High
171 4 PID 171 1222 Ambient Temperature Circuit Failed Low
171 3 PID 171 1222 Ambient Temperature Circuit Failed High
174 4 PID 174 1223 Fuel Temperature Circuit Failed Low
174 3 PID 174 1223 Fuel Temperature Circuit Failed High
174 2 PID 174 1223 Fuel Temperature Sensor, General Temp. Plausibility
174 0 PID 174 1223 Fuel Temperature Too High
175 4 PID 175 1224 Engine Oil Temperature Circuit Failed Low
175 3 PID 175 1224 Engine Oil Temperature Circuit Failed High
175 14 PID 175 1224 Engine Oil Temperature Sensor Plausibility Fault
175 2 PID 175 1224 Engine Oil Temperature Sensor, General Temp. Plausibility
190 2 PID 190 1225 Engine Speed High
354 4 PID 354 1231 Relative Humidity Circuit Failed Low
354 3 PID 354 1231 Relative Humidity Circuit Failed High
411 4 PID 411 1232 EGR Delta Pressure Sensor Circuit Low
411 3 PID 411 1232 EGR Delta Pressure Sensor Circuit High
411 0 PID 411 1232 EGR Differential Pressure Failed (High Box)
411 1 PID 411 1232 EGR Differential Pressure Failed (Low Box)
411 5 PID 411 1232 EGR Sampling Range Failed
411 13 PID 411 1232 EGR Delta Pressure Sensor Out Of Calibration
411 13 PID 411 1232 EGR Delta Pressure Sensor Out Of Calibration
412 3 PID 412 1233 EGR Temperature Sensor Circuit Failed High
412 PID 412 1233 EGR Temperature Sensor Circuit Failed Low
412 20 PID 412 1233 EGR Temperature Drift (High Box)
412 21 PID 412 1233 EGR Temperature Drift (Low Box)
412 2 PID 412 1233 EGR Temperature Sensor, General Temp. Plausibility Error
412 0 PID 412 1512 EGR Temperature Very High
412 16 PID 412 1233 EGR Temperature Sensor / Temperature Too High
Reserved Monitoring Unit For Temperature Diagnostics, Circuit Failed Low
615 4 SID 155 1615 MU_ISP_T_TBD4_SRL
Reserved Monitoring Unit For Temperature Diagnostics, Circuit Failed High
615 3 SID 155 1615 MU_ISP_T_TBD4_SRH
Reserved Monitoring Unit For Temperature Diagnostics, Circuit Failed Low
615 4 SID 155 1615 MU_ISP_T_TBD1_SRL
Reserved Monitoring Unit For Temperature Diagnostics, Circuit Failed High
615 3 SID 155 1615 MU_ISP_T_TBD1_SRH
Reserved Monitoring Unit For Temperature Diagnostics, Circuit Failed Low
615 4 SID 155 1615 MU_ISP_T_TBD2_SRL
Reserved Monitoring Unit For Temperature Diagnostics, Circuit Failed High
615 3 SID 155 1615 MU_ISP_T_TBD2_SRH
Reserved Monitoring Unit For Temperature Diagnostics, Circuit Failed Low
615 4 SID 155 1615 MU_ISP_T_TBD3_SRL
Reserved Monitoring Unit For Temperature Diagnostics, Circuit Failed High
615 3 SID 155 1615 MU_ISP_T_TBD3_SRH
615 4 SID 155 1615 Catalyst Temperature Sensor Circuit High Input (Bank 1 Sensor 1)
615 3 SID 155 1615 Catalyst Temperature Sensor Circuit Low Input (Bank 1 Sensor 1)
615 4 SID 155 1615 Catalyst Temperature Sensor Circuit High (Bank 1 Sensor 2)
615 3 SID 155 1615 Catalyst Temperature Sensor Circuit Low (Bank 1 Sensor 2)
615 4 SID 51 1322 Water Pump 1 Circuit Failed Low
615 3 SID 51 1322 Water Pump 1 Circuit Failed High
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PID/SID FLASH
SPN | FMI | PID/SID ID CODE FAULT DESCRIPTION
615 5 SID 51 1322 Water Pump 1 Circuit Failed Open
615 4 SID 55 1331 Turbo Compound Valve Circuit Failed Low
615 3 SID 55 1331 Turbo Compound Valve Circuit Failed High
615 5 SID 55 1331 Turbo Compound Valve Circuit Failed Open
615 4 SID 259 1335 Turbo Brake Sleeve Circuit Failed Low
615 3 SID 259 1335 Turbo Brake Sleeve Circuit Failed High
615 5 SID 259 1335 Turbo Brake Sleeve Circuit Failed Open
615 4 SID 261 1355 Function 20 Circuit Failed Low
615 3 SID 261 1355 Function 20 Circuit Failed High
615 5 SID 261 1355 Function 20 Circuit Failed Open
615 3 SID 155 1451 Service Push Button Circuit Failed High
615 14 SID 155 1615 Turbocharger/Supercharger Boost System Performance
615 14 SID 155 1615 Starter Electronic Fault / ECU internal (Res)
615 14 SID 155 1615 Starter Jammed (Tooth to Tooth Jam)
615 14 SID 155 1615 Rail Pressure Governor, Valve Stays Open
615 14 SID 155 1615 MU_RPG_INT_MON_SRH, | Term Value Too High
615 14 SID 155 1615 Rail Pressure Governor, Leakage in High Pressure Too High
615 14 SID 155 1615 Rail Pressure Governor Sensor, Signal Drift
615 14 SID 155 1615 Rail Pressure Governor Sensor, Sensor Supply Line Broken
615 4 SID 155 1615 Compressor Differential Pressure Outlet Failed Low
615 3 SID 155 1615 Compressor Differential Pressure Outlet Failed High
615 14 SID 155 1615 Doser Metering and Safety Unit Valve Seals Check
615 14 SID 155 1615 High Pressure Pump, Leakage or TDC Position Wrong
615 4 SID 155 1615 Flap In Front of EGR Cooler Circuit Failed Low
615 3 SID 155 1615 Flap In Front of EGR Cooler Circuit Failed High
615 5 SID 155 1615 Flap In Front of EGR Cooler Circuit Failed Open
615 4 SID 155 1615 Water Pump 2 Circuit Failed Low
615 3 SID 155 1615 Water Pump 2 Circuit Failed High
615 5 SID 156 1615 Water Pump 2 Circuit Failed Open
615 4 SID 157 1615 RCP Test Function 1 Circuit Failed Low
615 3 SID 158 1615 RCP Test Function 1 Circuit Failed High
615 5 SID 159 1615 RCP Test Function 1 Circuit Failed Open
615 4 SID 160 1615 RCP Test Function 2 Circuit Failed Low
615 3 SID 161 1615 RCP Test Function 2 Circuit Failed High
615 5 SID 162 1615 RCP Test Function 2 Circuit Failed Open
615 4 SID 163 1615 Volute Control Valve, Shorted to Ground
615 3 SID 164 1615 Volute Control Valve, Shorted to Battery
615 5 SID 165 1615 Volute Control Valve, Open Load
615 4 SID 166 1615 Volute Shut Off Valve, Shorted to Ground
615 3 SID 167 1615 Volute Shut Off Valve, Shorted to Battery
615 5 SID 168 1615 Volute Shut Off Valve, Open Load
615 4 SID 169 1615 Function 30 Circuit Failed Low
615 3 SID 170 1615 Function 30 Circuit Failed High
615 5 SID 171 1615 Function 30 Circuit Failed Open
615 4 SID 172 1615 Function 31 Circuit Failed Low
615 3 SID 173 1615 Function 31 Circuit Failed High
615 5 SID 174 1615 Function 31 Circuit Failed Open
615 14 SID 155 1453 Smart Remote Actuator 2, No Failsafe Mode, Motor Off
615 9 SID 155 1453 Smart Remote Actuator 2, Failsafe Mode, Motor Off
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PID/SID FLASH
SPN FMI PID/SID ID CODE FAULT DESCRIPTION
615 16 sID 155 1453 Smart Remote Actuator 2, Temperature Fault
615 7 sID 155 1453 Smart Remote Actuator 2, Failsafe Mode, Motor On
615 1 sID 155 1453 Smart Remote Actuator 2, Restricted Operability
615 15 sID 155 1453 Smart Remote Actuator 2, Temperature Warning
615 8 SID 155 1453 Smart Remote Actuator 2, Internal Test Running
615 31 ) 155 1453 Smart Remote Actuator 2, Unknown Error Code
1454 Turbocharger Compressor Outlet Differential Pressure Sensor Out Of
615 13 SID 155 Calibration
1454 Turbocharger Compressor Outlet Differential Pressure Sensor Out Of
615 13 SID 155 Calibration
615 | 19 sID 155 1637 Smart Actuator Indicates Actuator Position Error
625 2 SID 248 1234 Invalid Data on Engine CAN Link
625 9 SID 248 1234 No Data Received from Engine CAN Link
625 9 SID 248 1234 Engine CAN Low Wire Defect - (wire 1)
625 9 SID 248 1234 Engine CAN High Wire Defect - (wire 2)
630 | 12 SID 253 1452 EEPROM Read / Write Operation Failed
630 | 13 SID 253 1455 | calibration Data Not Plausible
630 13 SID 253 1455 Calibration Data Not Plausible (CPLD)
634 4 SID 40 1321 Constant Throttle Valve Circuit Failed Low
634 3 SID 40 1321 Constant Throttle Valve Circuit Failed High
634 5 SID 40 1321 Constant Throttle Valve Circuit Failed Open
636 1 SID 21 1235 Crankshaft Position Sensor Signal Voltage Too Low
636 3 SID 21 1235 Crankshaft Position Sensor Open Circuit
636 4 SID 21 1235 Crankshatft Position Sensor Short to Ground
636 8 SID 21 1235 Crankshaft Position Sensor Time Out
636 14 SID 21 1235 Crankshaft Position Sensor Pins Swapped
636 2 SID 21 1235 No Match of Camshaft and Crankshaft Signals
641 SID 27 1542 Turbo Control Circuit Failed Low
641 SID 27 1542 Turbo Control Circuit Failed High
641 SID 27 1542 Turbo Control Circuit Open
641 14 sID 147 1241 Smart Remote Actuator 5 (VGT), No Failsafe Mode, Motor Off
641 sID 147 1241 Smart Remote Actuator 5 (VGT), Failsafe Mode, Motor Off
641 sID 147 1241 Smart Remote Actuator 5 (VGT), Failsafe Mode, Motor On
641 11 sID 147 1241 Smart Remote Actuator 5 (VGT), Restricted Operability
641 8 sID 147 1241 Smart Remote Actuator 5 (VGT), Internal Test Running
641 31 sID 147 1241 Smart Remote Actuator 5 (VGT), Unknown Error Code
647 4 SID 33 1334 Fan Stage 1 Circuit Failed Low
647 3 SID 33 1334 Fan Stage 1 Circuit Failed High
647 5 SID 33 1334 Fan Stage 1 Circuit Failed Open
651 14 SID 1 1242 Injector Cylinder #1 Needle Control Valve Abnormal Operation
651 10 SID 1 1242 Injector Cylinder #1 Needle Control Valve Abnormal Rate of Change
Injector Cylinder 1, Nozzle Control Valve or Spill Control Valve, Jammed
651 5 SID 1 1242 Closed
Injector Cylinder 1, Nozzle Control Valve or Spill Control Valve, Jammed
651 7 SID 1 1242 Open or Leakage
651 6 SID 1 1242 Injector Cylinder #1 Needle Control Valve, Valve Shorted Circuit
651 31 SID 1 1242 Engine Smoothness Control / Cylinder #1 Value Out of Range
652 14 SID 2 1243 Injector Cylinder #2 Needle Control Valve Abnormal Operation
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652 10 SID 2 1243 Injector Cylinder #2 Needle Control Valve Abnormal Rate of Change
Injector Cylinder 2, Nozzle Control Valve or Spill Control Valve, Jammed
652 5 SID 2 1243 Closed
Injector Cylinder 2, Nozzle Control Valve or Spill Control Valve, Jammed
652 7 SID 2 1243 Open or Leakage
652 6 SID 2 1243 Injector Cylinder #2 Needle Control Valve, Valve Shorted Circuit
652 31 SID 2 1243 Engine Smoothness Control / Cylinder #2 Value Out of Range
653 14 SID 3 1244 Injector Cylinder #3 Needle Control Valve Abnormal Operation
653 10 SID 3 1244 Injector Cylinder #3 Needle Control Valve Abnormal Rate of Change
Injector Cylinder 3, Nozzle Control Valve or Spill Control Valve, Jammed
653 5 SID 3 1244 Closed
Injector Cylinder 3, Nozzle Control Valve or Spill Control Valve, Jammed
653 7 SID 3 1244 Open or Leakage
653 6 SID 3 1244 Injector Cylinder #3 Needle Control Valve, Valve Shorted Circuit
653 31 SID 3 1244 Engine Smoothness Control / Cylinder #3 Value Out of Range
654 14 SID 4 1245 Injector Cylinder #4 Needle Control Valve Abnormal Operation
654 10 SID 4 1245 Injector Cylinder #4 Needle Control Valve Abnormal Rate of Change
Injector Cylinder 4, Nozzle Control Valve or Spill Control Valve, Jammed
654 5 SID 4 1245 Closed
Injector Cylinder 4, Nozzle Control Valve or Spill Control Valve, Jammed
654 7 SID 4 1245 Open or Leakage
654 6 SID 4 1245 Injector Cylinder #4 Needle Control Valve, Valve Shorted Circuit
654 31 SID 4 1245 Engine Smoothness Control / Cylinder #4 Value Out of Range
655 14 SID 5 1251 Injector Cylinder #5 Needle Control Valve Abnormal Operation
655 10 SID 5 1251 Injector Cylinder #5 Needle Control Valve Abnormal Rate of Change
Injector Cylinder 5, Nozzle Control Valve or Spill Control Valve, Jammed
655 5 SID 5 1251 Closed
Injector Cylinder 5, Nozzle Control Valve or Spill Control Valve, Jammed
655 7 SID 5 1251 Open or Leakage
655 6 SID 5 1251 Injector Cylinder #5 Needle Control Valve, Valve Shorted Circuit
655 31 SID 5 1251 Engine Smoothness Control / Cylinder #5 Value Out of Range
656 14 SID 6 1252 Injector Cylinder #6 Needle Control Valve Abnormal Operation
656 10 SID 6 1252 Injector Cylinder #6 Needle Control Valve Abnormal Rate of Change
Injector Cylinder 6, Nozzle Control Valve or Spill Control Valve, Jammed
656 5 SID 6 1252 Closed
Injector Cylinder 6, Nozzle Control Valve or Spill Control Valve, Jammed
656 7 SID 6 1252 Open or Leakage
656 6 SID 6 1252 Injector Cylinder #6 Needle Control Valve, Valve Shorted Circuit
656 31 SID 6 1252 Engine Smoothness Control / Cylinder #6 Value Out of Range
657 14 SID 7 1253 Injector Cylinder #7 Needle Control Valve Abnormal Operation
657 10 SID 7 1253 Injector Cylinder #7 Needle Control Valve Abnormal Rate of Change
657 6 SID 7 1253 Injector Cylinder #7 Needle Control Valve, Valve Shorted Circuit
657 31 SID 7 1253 Engine Smoothness Control / Cylinder #7 Value Out of Range
658 14 SID 8 1254 Injector Cylinder #8 Needle Control Valve Abnormal Operation
658 10 SID 8 1254 Injector Cylinder #8 Needle Control Valve Abnormal Rate of Change
658 6 SID 8 1254 Injector Cylinder #8 Needle Control Valve, Valve Shorted Circuit
658 31 SID 8 1254 Engine Smoothness Control / Cylinder #8 Value Out of Range
677 2 SID 39 1255 Starter Switch Inconsistent
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677 5 SID 39 1255 Engine Starter Relay Circuit Failed Low
677 4 SID 39 1255 Engine Starter Relay Open Circuit
677 14 SID 39 1255 Starter Electronic Fault / ECU internal (Main)
677 7 SID 39 1255 Engine Starter Relay - Starter Does Not Engage
677 3 SID 39 1255 Engine Starter Relay Shorted to High Source
677 7 SID 39 1255 Engine Starter Relay Jammed
698 4 SID 58 1312 Gridheater Circuit Failed Low
698 3 SID 58 1312 Gridheater Circuit Failed High
698 5 SID 58 1312 Gridheater Circuit Failed Open
715 4 SID 263 1412 High Side Digital Output # 1 Circuit Failed Low
715 3 SID 263 1412 High Side Digital Output # 1 Circuit Failed High
715 5 SID 263 1412 High Side Digital Output # 2 Circuit Failed Open
716 4 SID 264 1413 High Side Digital Output # 2 Circuit Failed Low
723 1 SID 64 1415 Camshaft Position Sensor Signal Voltage Too Low
723 3 SID 64 1415 Camshaft Position Sensor Open Circuit
723 4 SID 64 1415 Camshaft Position Sensor Short to Ground
723 8 SID 64 1415 Camshaft Position Sensor Time Out
723 14 SID 64 1415 Camshaft Position Sensor Pins Swapped
729 4 PID 45 1421 Grid Heater Circuit Failed Low
729 14 PID 45 1421 Grid Heater Special Instructions
729 3 PID 45 1421 Grid Heater Circuit Failed High
729 7 PID 45 1421 Grid Heater Defect
729 0 PID 45 1421 Grid Heater Permanently On
1071 4 SID 60 1314 Fan Stage 2 Circuit Failed Low
1071 3 SID 60 1314 Fan Stage 2 Circuit Failed High
1071 5 SID 60 1314 Fan Stage 2 Circuit Failed Open
1072 4 SID 79 1422 Jake Brake Stage 1 Circuit Failed Low
1072 3 SID 79 1422 Jake Brake Stage 1 Circuit Failed High
1072 5 SID 79 1422 Jake Brake Stage 1 Circuit Failed Open
1073 4 SID 80 1315 Jake Brake Stage 2 Circuit Failed Low
1073 3 SID 80 1315 Jake Brake Stage 2 Circuit Failed High
1073 5 SID 80 1315 Jake Brake Stage 2 Circuit Failed Open
1074 4 SID 81 1345 Exhaust Brake Circuit Failed Low
1074 3 SID 81 1345 Exhaust Brake Circuit Failed High
1074 5 SID 81 1345 Exhaust Brake Circuit Failed Open
1077 14 PID 164 1241 Rail Pressure Governor Error, Open Loop Error
1077 5 PID 164 1423 Rail Pressure Governor Error, Current Governor, Current Too Low
1077 7 PID 164 1423 Rail Pressure Governor Error, Pressure Governor, Pressure Not Plausible
1077 6 SID 155 1423 Rail Pressure Governor Error, Current Too High
1127 4 SID 273 1424 Turbocharger Compressor Outlet Pressure Circuit Failed Low
1127 3 SID 273 1424 Turbocharger Compressor Outlet Pressure Circuit Failed High
1172 4 PID 351 1425 Turbocharger Compressor Inlet Temperature Circuit Failed Low
1172 3 PID 351 1425 Turbocharger Compressor Inlet Temperature Circuit Failed High
1172 2 PID 351 1425 Coolant Temp/Compressor Inlet Temp Plausibility Error
Turbocharger Compressor Inlet Temp. Sensor, General Temp. Plausibility
1172 2 PID 351 1425 Error
1176 4 SID 314 1431 Turbocharger Compressor Inlet Pressure Circuit Failed Low
1176 3 SID 314 1431 Turbocharger Compressor Inlet Pressure Circuit Failed High
1176 2 PID 314 1431 Compressor Pressure Plausibility Fault (High Box)
1176 5 PID 314 1431 Compressor Inlet Pressure Plausibility Fault (Delta)
1176 20 SID 314 1431 Compressor Inlet Pressure Plausibility Error, Pressure Too High (High Box)
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1188 4 SID 32 1325 Waste Gate Circuit Failed Low
1188 3 SID 32 1325 Waste Gate Circuit Failed High
1188 5 SID 32 1325 Waste Gate Circuit Failed Open
1188 14 ) 32 1432 Smart Remote Actuator 1 (Wastegate), No Failsafe Mode, Motor Off
1188 9 ) 32 1432 Smart Remote Actuator 1 (Wastegate), Failsafe Mode, Motor Off
1188 16 SID 32 1432 Smart Remote Actuator 1 (Wastegate), Temperature Fault
1188 7 SID 32 1432 Smart Remote Actuator 1 (Wastegate), Failsafe Mode, Motor On
1188 11 ) 32 1432 Smart Remote Actuator 1 (Wastegate), Restricted Operability
1188 15 SID 32 1432 Smart Remote Actuator 1 (Wastegate), Temperature Warning
1188 8 SID 32 1432 Smart Remote Actuator 1 (Wastegate), Internal Test Running
1188 3 SID 32 1432 Smart Remote Actuator 1 (Wastegate), Unknown Error Code
1188 19 SID 32 1432 Smart Actuator Indicates Turbocharger Wastegate Position Error
1213 4 SID 257 1333 MIL Lamp Circuit Failed Low
1213 3 SID 257 1333 MIL Lamp Circuit Failed High
1213 5 SID 257 1333 MIL Lamp Circuit Failed Open
1323 31 SID 155 1433 Cylinder 1 Misfire detected
1323 14 SID 156 1434 Misfire Detected
1324 31 SID 155 1435 Cylinder 2 Misfire detected
1325 31 SID 155 1441 Cylinder 3 Misfire detected
1326 31 SID 155 1442 Cylinder 4 Misfire detected
1327 31 SID 155 1443 Cylinder 5 Misfire detected
1328 31 SID 155 1444 Cylinder 6 Misfire Detected
1329 31 SID 155 1445 Cylinder 7 Misfire Detected
1330 31 SID 155 1446 Cylinder 8 Misfire Detected
1351 4 SID 155 1615 Switchable Air Compressor Circuit Failed Low
1351 3 SID 155 1615 Switchable Air Compressor Circuit Failed High
1351 5 SID 155 1615 Switchable Air Compressor Circuit Failed Open
1636 4 PID 105 1511 Intake Manifold Temperature Circuit Failed Low
1636 3 PID 105 1511 Intake Manifold Temperature Circuit Failed High
1636 2 PID 105 1511 Intake Manifold Temperature Plausibility Error

Difference Intake Manifold Temperature and EGR Temp. Less Than
1636 21 PID 105 1511 Threshold (Low Box)

Difference Intake Manifold and | Cooler Temperature Out Less Than
1636 2 PID 105 1511 Threshold (Low Box)

Difference Intake Manifold and | Cooler Temperature Out Less Than
1636 2 PID 105 1511 Threshold (High Box)
1636 20 PID 105 1511 Intake Manifold Temperature Drift (Low Box)
1636 21 PID 105 1511 Intake Manifold Temperature Drift (High Box)
2629 4 PID 404 1513 Turbocharger Compressor Outlet Temperature Circuit Failed Low
2629 3 PID 404 1513 Turbocharger Compressor Outlet Temperature Circuit Failed High
2629 20 PID 404 1513 Turbocharger Out Temperature, Temperature Too High (Low Box)
2629 21 PID 404 1513 Turbocharger Out Temperature, Temperature Too Low (High Box)

Turbocharger Compressor Outlet Temp. Sensor, General Temp. Plausibility
2629 2 PID 404 1513 Error
2630 4 SID 272 1514 Charge Air Cooler Outlet Temperature Circuit Failed Low
2630 3 SID 272 1514 Charge Air Cooler Outlet Temperature Circuit Failed High
2630 2 SID 272 1514 Charge Air Cooler Outlet Temperature Sensor Plausibility Error
2630 20 SID 272 1514 Charge Air Outlet Temperature Drift (Low box)
2630 21 SID 272 1514 Charge Air Outlet Temperature Drift (High box)
2631 4 SID 273 1515 Charge Air Cooler Outlet Pressure Circuit Failed Low
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2631 3 SID 273 1515 Charge Air Cooler Outlet Pressure Circuit Failed High
2659 1 SID 277 1515 EGR Flow Target Error Diagnostic - Low Flow
2659 0 SID 277 1515 EGR Flow Target Error Diagnostic - High Flow
2791 4 PID 146 1521 EGR Valve Circuit Failed Low
2791 3 PID 146 1521 EGR Valve Circuit Failed High
2791 5 PID 146 1521 EGR Valve Circuit Failed Open
2791 7 SID 146 1521 EGR Valve Position Incorrect
2791 14 SID 146 1521 Smart Remote Actuator 3 (EGR), No Failsafe Mode, Motor Off
2791 9 SID 146 1521 Smart Remote Actuator 3 (EGR), Failsafe Mode, Motor Off
2791 16 SID 146 1521 Smart Remote Actuator 3 (EGR), Temperature Fault
2701 7 ) 146 1521 Smart Remote Actuator 3 (EGR), Failsafe Mode, Motor On
2701 11 ) 146 1521 Smart Remote Actuator 3 (EGR), Restricted Operability
2791 15 SID 146 1521 Smart Remote Actuator 3 (EGR), Temperature Warning
2791 8 SID 146 1521 Smart Remote Actuator 3 (EGR), Internal Test Running
2701 31 ) 146 1521 Smart Remote Actuator 3 (EGR), Unknown Error Code
2795 9 SID 269 1241 CAN3 Communication Error
2795 4 SID 269 1522 Position Waste Gate (VNT) Failed Low
2795 3 SID 269 1522 Position Waste Gate (VNT) Failed High
2795 2 SID 269 1522 VNT Valve Position Feedback Failed
2795 0 SID 269 1522 VNT Valve Position Feedback, Position Too Low (High Box)
2795 1 SID 269 1522 VNT Valve Position Feedback, Position Too High (Low Box)
2795 19 SID 147 1522 Smart Actuator Indicates Turbocharger Vane Position Error
2797 4 SID 317 1523 Injector Needle Control Valve Cylinder 1, 2, 3 Shorted to Ground
2797 4 SID 317 1524 Injector Needle Control Valve Cylinder 4, 5, 6 Shorted to Ground
2797 4 SID 317 1615 Injector Needle Control Valve Bank 3, Shorted to Ground
2797 3 SID 317 1523 Injector Needle Control Valve Cylinder 1,2,3 Shorted to Battery
2797 3 SID 317 1524 Injector Needle Control Valve Cylinder 4,5,6, Shorted to Battery
2797 3 SID 317 1615 Injector Needle Control Valve Bank 3, Shorted to Battery
2798 4 SID 317 1615 Injector Spill Control Valve Cylinder 1, 2, 3 Shorted to Ground
2798 4 SID 317 1615 Injector Spill Control Valve Cylinder 4, 5, 6 Shorted to Ground
2798 4 SID 317 1615 Injector Spill Control Valve ("Amplifier") Bank 6, Shorted to Ground
2798 3 SID 317 1615 Injector Spill Control Valve Cylinder 1,2,3, Shorted to Battery
2798 3 SID 317 1615 Injector Spill Control Valve Cylinder 4,5,6, Shorted to Battery
2798 3 SID 317 1615 Injector Spill Control Valve ("Amplifier") Bank 6, Shorted to Battery
2988 4 SID 262 1411 EGR Water Cooling Regulator Circuit Failed Low
988 3 SID 262 1411 EGR Water Cooling Regulator Circuit Failed High
2988 5 SID 262 1411 EGR Water Cooling Regulator Circuit Failed Open
3050 0 SID 155 1525 Engine Air Flow Out of Range Low
3050 1 SID 324 1525 Active Regen Temp Out of Range Low
3058 13 PID 146 1615 EGR System Parametrization Failure
3064 13 SID 155 1615 DPF System Parametrization Failure
3242 PID 318 1531 DOC Inlet Temperature Circuit Failed Low
3242 PID 318 1531 DOC Inlet Temperature Circuit Failed High
3242 10 SID 318 1531 DOC Inlet Temperature Sensor Stuck
3242 2 SID 318 1531 DOC Inlet Temperature Sensor - Plausibility Error
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3246 4 SID 320 1532 DPF Oulet Temperature Circuit Failed Low
3246 3 SID 320 1532 DPF Oulet Temperature Circuit Failed High
3246 14 SID 320 1532 Abnormal DPF Temperature Rise b)
3246 0 SID 320 1532 DPF Outlet Temperature High
3246 10 SID 320 1532 DPF Outlet Temperature Sensor Stuck
3246 2 SID 320 1532 DPF Outlet Sensor, General Temp. Plausibility
3246 31 SID 323 1532 Abnormal DPF Temperature Rise
3250 4 PID 322 1533 DOC Outlet Temperature Circuit Failed Low
3250 3 PID 322 1533 DOC Outlet Temperature Circuit Failed High
3250 14 PID 322 1533 Abnormal DOC Temperature Rise
3250 10 SID 322 1533 DOC Outlet Temperature Sensor Stuck
3250 2 SID 322 1533 DOC Outlet Temperature Sensor - Plausibility Error
3250 31 PID 322 1533 Abnormal DOC Temperature Rise
3250 0 PID 322 1533 DOC Outlet Temperature High
3251 0 SID 324 1534 DPF Pressure - Out of Range Very High
3251 1 SID 324 1534 DPF Pressure - Out of Range Low
3251 9 SID 324 1534 Abnormal Soot Rate
3251 16 SID 324 1534 DPF Pressure - Out of Range High
3358 4 SID 155 1535 EGR Pressure Failed Low
3358 3 SID 155 1535 EGR Pressure Failed High
3464 4 SID 59 1313 Intake Throttle Valve Circuit Failed Low
3464 3 SID 59 1313 Intake Throttle Valve Circuit Failed High
3464 5 SID 59 1313 Intake Throttle Valve Circuit Failed Open
3464 14 SID 59 1615 Intake Air Throttle Control Electrical Fault
3464 2 PID 51 1541 Intake Throttle Valve, Spring Response Time Not Plausible
3464 7 PID 51 1541 Intake Throttle Valve, Stuck
3464 14 PID 51 1541 Intake Throttle Valve, Integrated Absolute Error Plausibility
3464 8 PID 51 1541 Intake Throttle Valve, Current Deviation Too High
3470 4 SID 57 1311 Actuator Turbo Compound Bypass Circuit Failed Low
3470 3 SID 57 1311 Actuator Turbo Compound Bypass Circuit Failed High
3470 5 SID 57 1311 Actuator Turbo Compound Bypass Circuit Failed Open
3471 4 SID 334 1323 HC Doser Circuit Failed Low
3471 3 SID 334 1323 HC Doser Circuit Failed High
3471 5 SID 334 1323 HC Doser Circuit Failed Open
3471 1 SID 155 1542 EDV Failed Self Test
3480 2 SID 332 1543 Doser Fuel Line Pressure Abnormal
3480 1 SID 332 1543 Doser Fuel Supply Pressure Abnormal
3480 14 SID 332 1543 Doser FLP Sensors Failed Self Test
3482 4 SID 56 1332 Fuel Cut Off Valve Circuit Failed Low
3482 3 SID 56 1332 Fuel Cut Off Valve Circuit Failed High
3482 5 SID 56 1332 Fuel Cut Off Valve Circuit Failed Open
3482 7 SID 155 1544 FCV Failed Self Test
3509 3 SID 212 1631 Multiplexer 1 Channel 1, Shorted High
3509 3 SID 212 1631 Multiplexer 1 Channel 2, Shorted High
3510 3 SID 211 1632 Multiplexer 2 Channel 1, Shorted High
3510 3 SID 211 1632 Multiplexer 2 Channel 2, Shorted High
3511 3 SID 211 1633 Multiplexer 3 Channel 1, Shorted High
3511 3 SID 211 1633 Multiplexer 3 Channel 2, Shorted High
3556 1 SID 155 1545 Regen Temperature - Out of Range Low
3556 0 SID 155 1551 Regen Temperature - Out of Range High
3563 4 PID 106 1551 Intake Manifold Pressure Circuit Failed Low
3563 3 PID 106 1551 Intake Manifold Pressure Circuit Failed High
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3563 20 PID 106 1551 Ambient and Inlet Manifold Pressure Difference (Low Box)
3563 21 PID 106 1551 Ambient and Inlet Manifold Pressure Difference (High Box)
3563 1 PID 106 1551 Inlet Manifold Pressure Failed Low
3563 0 PID 106 1551 Inlet Manifold Pressure Failed High
3563 3 PID 106 1551 Inlet Manifold Pressure Sampling Range Failed
3563 20 PID 106 1551 Intake Manifold Pressure Plausibility (Low Box)
3563 21 PID 106 1551 Intake Manifold Pressure Plausibility Error, Pressure Too Low (High Box)
3588 4 SID 156 1552 Ether Start, Shorted to Ground
3588 3 SID 157 1552 Ether Start, Shorted to Battery
3588 5 SID 158 1552 Ether Start, Open Load
3597 3 SID 155 1553 Proportional Valve Bank 1 Circuit Failed Low
3597 3 SID 155 1615 Proportional Valve Bank 1 Circuit Failed High
3597 6 SID 155 1325 Current Flow on HS1 IM1 Too High
3598 4 SID 155 1615 Proportional Valve Bank 2 Circuit Failed Low
3598 3 SID 155 1615 Proportional Valve Bank 2 Circuit Failed High
3599 4 SID 317 1615 Switching Power Supply Voltage Failed Low
3599 3 SID 317 1615 Switching Power Supply Voltage Failed High
3609 4 PID 370 1554 DPF Inlet Pressure Circuit Failed Low
3609 3 PID 370 1554 DPF Inlet Pressure Circuit Failed High
3609 10 SID 370 1554 DPF Inlet Pressure Sensor Stuck
3609 20 SID 370 1554 DPF Inlet Pressure Sensor Drifted High In Range Fault (Low Box)
3609 2 SID 370 1554 DPF Inlet Pressure Sensor Drifted High In Range Fault (High Box)
3609 21 SID 370 1554 DPF Inlet Pressure Sensor Drifted Low In Range Fault (Low Box)
3609 21 SID 370 1554 DPF Inlet Pressure Sensor Drifted Low In Range Fault (High Box)
3610 3 SID 371 1555 DPF Outlet Pressure Circuit Failed High
3610 4 SID 371 1555 DPF Outlet Pressure Circuit Failed Low
3610 0 SID 371 1334 DPF System Back Pressure Too High
3610 10 SID 371 1555 DPF Outlet Pressure Sensor Stuck
3610 2 SID 371 1555 DPF Pressure Sensors - Plausibility Error
3610 20 SID 371 1555 DPF Outlet Pressure Sensor Drifted High In Range Fault (Low Box)
3610 14 SID 371 1555 DPF Outlet Pressure Sensor Drifted High In Range Fault (High Box)
3610 | 21 SID 371 1555 DPF Outlet Pressure Sensor Drifted Low In Range Fault (Low Box)
3610 31 SID 371 1555 DPF Outlet Pressure Sensor Drifted Low In Range Fault (High Box)
3659 14 SID 362 1611 Injector Cylinder #1 Spill Control Valve Abnormal Operation

Injector Cylinder #1 Spill Control Valve ("Amplifier") Abnormal Rate of
3659 10 SID 362 1611 Change
3659 6 SID 362 1611 Injector Cylinder #1 Spill Control Valve (“Amplifier"), Valve Shorted Circuit
3660 14 SID 363 1612 Injector Cylinder #2 Spill Control Valve Abnormal Operation

Injector Cylinder #2 Spill Control Valve ("Amplifier") Abnormal Rate of
3660 10 SID 363 1612 Change
3660 6 SID 363 1612 Injector Cylinder #2 Spill Control Valve ("Amplifier"), Valve Shorted Circuit
3661 14 SID 364 1613 Injector Cylinder #3 Spill Control Valve Abnormal Operation

Injector Cylinder #3 Spill Control Valve ("Amplifier") Abnormal Rate of
3661 10 SID 364 1613 Change
3661 6 SID 364 1613 Injector Cylinder #3 Spill Control Valve ("Amplifier"), Valve Shorted Circuit
3662 14 SID 365 1614 Injector Cylinder #4 Spill Control Valve Abnormal Operation

Injector Cylinder #4 Spill Control Valve ("Amplifier") Abnormal Rate of
3662 10 SID 365 1614 Change
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3662 6 SID 365 1614 Injector Cylinder #4 Spill Control Valve ("Amplifier"), Valve Shorted Circuit
3663 14 SID 366 1615 Injector Cylinder #5 Spill Control Valve Abnormal Operation
Injector Cylinder #5 Spill Control Valve ("Amplifier") Abnormal Rate of
3663 10 SID 366 1615 Change
3663 6 SID 366 1615 Injector Cylinder #5 Spill Control Valve ("Amplifier"), Valve Shorted Circuit
3664 14 SID 367 1621 Injector Cylinder #6 Spill Control Valve Abnormal Operation
Injector Cylinder #6 Spill Control Valve ("Amplifier") Abnormal Rate of
3664 10 SID 367 1621 Change
3664 6 SID 367 1621 Injector Cylinder #6 Spill Control Valve ("Amplifier"), Valve Shorted Circuit
3665 14 SID 368 1622 Injector Cylinder #7 Spill Control Valve Abnormal Operation
Injector Cylinder #7 Spill Control Valve ("Amplifier") Abnormal Rate of
3665 10 SID 368 1622 Change
3665 6 SID 368 1622 Injector Cylinder #7 Spill Control Valve (“Amplifier"), Valve Shorted Circuit
3666 14 SID 369 1623 Injector Cylinder #8 Spill Control Valve Abnormal Operation
Injector Cylinder #8 Spill Control Valve ("Amplifier") Abnormal Rate of
3666 10 SID 369 1623 Change
3666 6 SID 369 1623 Injector Cylinder #8 Spill Control Valve ("Amplifier"), Valve Shorted Circuit
3719 16 SID 155 1624 Soot Level High
3719 0 SID 155 1624 Soot Level Very High
3719 31 sID 155 1635 DPF Zone 2 Condition
1636 -,
3719 15 SID 155 DPF Zone 3 Condition
3720 15 SID 155 1625 DPF Ash Clean Request
3720 16 SID 155 1625 DPF Ash Clean Request - Derate
4076 4 PID 110 1212 Engine Coolant Inlet Temperature Circuit Failed Low
4076 3 PID 110 1212 Engine Coolant Inlet Temperature Circuit Failed High
4076 2 SID 155 1615 Engine Coolant Sensor (IN), General Temp. Plausibility Error
4077 4 SID 332 1543 Doser Fuel Line Pressure Sensor Circuit Failed Low
4077 3 SID 332 1543 Doser Fuel Line Pressure Sensor Circuit Failed High
4077 14 SID 332 1543 Doser Fuel Line Pressure Failed Self Test
4226 4 SID 155 1615 Compressor Differential Pressure Inlet Failed Low
4226 3 SID 155 1615 Compressor Differential Pressure Inlet Failed High
4226 0 SID 155 1615 Turbocharger Compressor Inlet Differential Pressure Too High (Low Box)
4226 1 SID 155 1615 Turbocharger Compressor Inlet Differential Pressure Too Low (High Box)
Turbocharger Compressor Inlet Differential Pressure Sampling Range
4226 5 SID 155 1615 Failure
1454 Turbocharger Compressor Inlet Differential Pressure Sensor Out Of
4226 13 SID 155 Calibration
1454 Turbocharger Compressor Inlet Differential Pressure Sensor Out Of
4226 13 SID 155 Calibration
4227 4 SID 53 1324 Electrostatic Oil Separator Circuit Failed Low
4227 3 SID 53 1324 Electrostatic Oil Separator Circuit Failed High
4227 5 SID 53 1324 Electrostatic Oil Separator Circuit Failed Open
4227 4 SID 155 1615 Oil Separator Circuit Failed Low
4227 3 SID 155 1615 Oil Separator Circuit Failed High
4227 7 SID 155 1615 Oil Separator, Max. Duration Time Reached
4228 16 SID 147 1241 Smart Remote Actuator 5 (VGT), Temperature Fault
4228 15 ) 147 1241 Smart Remote Actuator 5 (VGT), Temperature Warning
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5. ENGINE OIL LEVEL

\ MAINTENANCE

"Full" mark on the dipstick is reached then close
the valve. Check oil reserve tank level and pour
oil in the reserve tank if necessary (Fig. 9).

!OIL RESERVE TANKI;

Check the oil level daily with the engine
stopped. If the engine has just been stopped
and is warm, wait at least 10 minutes to allow
the oil to drain back to the oil pan before
checking. Wipe the dipstick clean then check
oil level. The level should always be within the
safe range on the dipstick (Fig. 8). Add the
proper grade of oil to maintain the correct level
on the dipstick. All diesel engines are
designed to consume some oil, so a periodic
addition of oil is normal.

e ]

—— B ]

zf WARNING

Touching a hot engine can cause serious
burns.

/1\ CAUTION

Do not overfill. Oil may be blown out through
the crankcase breather if the crankcase is
overfilled.

/1\ CAUTION

I L NRFAY

OIL RESERVE TANK
— DRAIN VALVE

6. ENGINE OIL AND FILTER CHANGE

Clean end of tube before removing the dipstick
to prevent oil contamination.

\ MAINTENANCE

F. T

«—  SAFE RANGE

FIGURE 8: ENGINE OIL LEVEL DIPSTICK 01027

/1\ CAUTION

If the oil level is constantly above normal and
excess lube oil has not been added to the
crankcase, consult with an authorized Detroit
Diesel service outlet for the cause. Fuel or
coolant dilution of lube oil can result in serious
engine damage.

The vehicle may be provided with an oil reserve
tank in the engine compartment. To adjust oil
level, open the oil reserve tank drain valve and
allow oil to discharge into the engine until the

PA1564

Both the engine oil and filter should be
changed according to the following maximum
interval (based on an oil analysis program).

Short Haul: 15,000 miles (24,000km) or once
a year, whichever comes first.

Long Haul: 30,000 miles (48,000km) or once
a year, whichever comes first.

Oil analysis program may be used to determine
whether this interval should be shorter, but
should not be used to lengthen the interval.

Short haul: 6,000 miles (10,000km) to 60,000
miles (100,000 km) annual.

Long haul: over 60,000 miles (100,000 km)
annual.

However, changes that are more frequent may
be required when the engine is subject to high
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levels of contamination and/or overheating.
Change intervals may be decreased or gradually
increased with experience on specific lubricants
until the most practical service condition has
been established. Always refer to the lubricant
manufacturer's recommendations (analysis of
drained oil can be helpful).

/1\ CAUTION

6. Lightly coat the filter gasket (seal) with clean
engine oil.

7. Install the new filter on the adapter and
tighten manually until the gasket touches the
mounting adapter head. Tighten full-flow
filters an additional two-thirds of a turn
manually. Then, manually tighten bypass
filter one full turn.

Do not use solvents to dilute the engine oil
when draining. Dilution of fresh oil can occur
which may be detrimental to the engine.

/1\ CAUTION

Overtightening may distort or crack the filter

Change engine oil with the vehicle on a flat and
level surface and with the parking brake applied.
It is best to drain the oil when the engine is still
warm.

1. From under the vehicle, remove the engine
drain plug on the oil pan. Allow oil to drain
(Fig. 10).

adapter.

7zf WARNING

Hot engine oil can cause serious burns. Wear
coveralls with sleeves pulled down and gloves
to protect hands.

2. Reinstall the drain plug.

3. Remove the spin-on filter cartridge using a
14" drive socket wrench and extension.

4. Dispose of the used oil and filter in an
environmentally responsible manner in
accordance with state and/or federal (EPA)
recommendations.

8. Remove the engine-oil filler cap and pour oil
in the engine until it reaches the "FULL" mark
on the dipstick (Fig. 8).

9. Start and run the engine for a short period
and check for leaks. After any leaks have
been corrected, stop the engine long enough
for oil from various parts of the engine to
drain back to the crankcase (approximately
20 minutes).

10. Add oil as required to bring the level within
the safe range on the dipstick (Fig. 8).

\ MAINTENANCE

OIL FILTERS

o\
/ \

ENGINE DRAIN PLUG

Engine oil temperature should be checked
every 25,000 miles (40 000 km) to determine
oil cooler efficiency. This check should be
made by inserting a steel jacketed
thermometer in the dipstick opening,
immediately after stopping a hot, loaded
engine. If the oil temperature exceeds the
coolant temperature by more than 60 °F (33
°C), the oil cooler may be clogged.

For detailed oil specifications, refer to
DETROIT DIESEL SERIES 60 2007 ON-
HIGHWAY SERVICE MANUAL 6SE2007
under heading «Lubricating Oil for Detroit

Diesel Engines».

FIGURE 10: ENGINE DRAIN PLUG AND OIL FILTERS
01029

5. Clean the filter adapter with a clean rag.
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7. RECOMMENDED ENGINE OIL TYPE

To provide maximum engine life, lubricants shall
meet the following specifications: SAE Viscosity
Grade: 15W-40 API Classification: CJ-4.

NOTE

No parts within the MCM are serviceable. If
found defective, replace the MCM as a unit.

/\\ CAUTION

Low ash oil formulation designated APl CJ-4 is
required in EPA-07 engines.

CJ-4 contains less than 1% ash which is the
key to achieving maximum diesel particulate
filter cleaning intervals. Use of high ash engine
oils will reduce the cleaning interval on the
Diesel Particulate  Filter (DPF). DPF
regenerates the combustible soot, but the ash
(a product of the oil lubricant package) slowly
accumulates in the channels of the DPF.

1. Disconnect the battery or batteries from the
starting system by removing one or both of
the battery cables from each battery system.
With  the electrical circuit disrupted,
accidental contact with the starter button will
not produce an engine start. In addition, the
Electronic Unit Injectors (EUI) will be
disabled, preventing any fuel delivery to the

injector tips.

/N WARNING

Due to the heavy load of the rear bumper
assembly, it must be adequately supported
before attempting to remove it.

NOTE

Monograde oils should not be used in these
engines regardless of  API Service
Classification.

NOTE

oil additives is
Detroit Diesel

The use of supplemental
discouraged from wuse in
Engines.

Synthetic oils: Synthetic oils may be used in
Detroit Diesel engines provided they are API-
licensed and meet the performance and
chemical requirements of non-synthetic oils
outlined previously. Synthetic oils do not permit
extension of recommended oil drain intervals.

8. POWER PLANT ASSEMBLY REMOVAL

To access the engine or engine-related
components, the vehicle power plant assembly
must be removed as a whole unit by means of a
slide-out cradle. The power plant assembly
includes the engine, transmission (including
retarder if so equipped), air compressor,
alternator and transmission oil cooler.

Remove the power plant assembly as follows:

/1\ CAUTION

Tag hoses and cables for identification before
disconnecting in order to facilitate reinstallation.
Plug all openings to prevent dirt from entering
the system.

PA1564

2. Remove the rear bumper assembly from the
vehicle. Refer to Section 18, BODY, under

"REAR BUMPER REMOVAL".

. Drain the engine cooling system. Refer to
Section 05, COOLING under "DRAINING
COOLING SYSTEM".

W
| | BELT TENSIONER
'\ | PRESSURE RELEASING

\

T T
AIR PRESSURE
REGULATOR

\ 'ul VALVE
1

1

AIR PRESSURE
CHECK VALVE

FIGURE 11: BELT TENSIONER VALVE
4.

12200

Locate the A/C compressor belt tensioner
pressure releasing valve (Fig.11). Turn
pressure releasing valve handle
counterclockwise in order to release pressure
in belt-tensioner air bellows and loosen belts.
Remove the belts.

. To release all pressure from the air system.
Refer to Section 12, BRAKES & AIR
SYSTEM for instructions.
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6. Disconnect and remove the engine-air intake
duct mounted between air cleaner housing
and turbocharger inlet (Fig.12).

/1\ CAUTION

To avoid damage to turbocharger, cover the
turbocharger inlet opening to prevent foreign
material from entering.

Disconnect and remove the air intake duct
mounted between the air cooler outlet and
the engine intake (Fig.12).

Disconnect and remove section of coolant
pipe assembly mounted between the radiator
outlet and the water pump inlet (Fig.12).

Disconnect the coolant delivery hose located
close to the water pump.

10.Disconnect the electric fan-clutch connector
located near the cooling fan right angle
gearbox (Fig. 12).

11.Disconnect the cooling fan drive shaft.

12.Disconnect and remove the air intake duct
mounted between the turbocharger outlet
and the air cooler inlet (Fig. 12).

13.Disconnect two vent hoses from the
thermostat housing and from the coolant pipe
assembly.

14.Disconnect and remove a section of coolant
pipe assembly mounted between the
thermostat housings and the radiator inlet.

15.Disconnect and remove the small hose
connected to the heater line valve and to the
water pump.

16.Disconnect the small heater hose located on
the cylinder head at the back of the engine.

17.Disconnect and remove the exhaust pipe
mounted between the turbocharger outlet
and the exhaust bellows. If necessary, refer

to Section EXHAUST SYSTEM under
MUFFLER REMOVAL AND
INSTALLATION".

/1\ CAUTION

To avoid damage to turbocharger, cover the
turbocharger outlet opening to prevent foreign
material from entering.
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18.Disconnect the steel-braided airline from the
A/C compressor air bellows.

19.Remove the power steering pump, leaving
the supply and discharge hoses connected to
it (Fig. 12).

20.Disconnect the oil delivery hose from the
valve located at the reserve tank drain (Fig.
12).

21.Disconnect the block heater connector
located near the power steering pump if
applicable.

22.Close engine fuel supply shutoff valve on
primary fuel filter. Disconnect the fuel line
connected to inlet port. On vehicles equipped
with the optional water-separator-fuel-filter,
disconnect the connector and remove cable
ties from cradle.

23.Disconnect the air compressor discharge,
governor steel-braided airlines and manual
filling airlines from compressor. Remove
retaining clips.

24.Disconnect the hose connecting
compressor head to the sump tank.

25.Disconnect ground cables from rear
subframe ground-stud located close to the
starter motor.

the

26.Disconnect positive cable (red terminal) from
starting motor solenoid.

27.Disconnect VIH (vehicle interface harness)
connector from MCM.

28.0n vehicles equipped with an automatic
transmission provided with a hydraulic output
retarder, disconnect steel-braided airline from
pressure regulator output. The pressure
regulator is mounted in the upper section of
engine compartment backwall and is
accessible through the engine compartment
R.H. side door.

29.Disconnect fuel return line from bulkhead
fixed on engine cylinder head end.

30. On vehicles equipped with an electrically
operated cold-starting aid, disconnect the
delivery hose from the starting-aid cylinder
solenoid valve. Remove cable ties securing
hoses.

31.Disconnect turbo boost pressure gauge
airline from engine air intake.

32. Disconnect connectors from transmission.
On the left side: four on rear side with one
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close to yoke. On right side: close to the

solenoid valve of the output retarder.

the
09,

33. From under the vehicle, disconnect
propeller shaft as detailed in Section
under heading "Propeller Shaft Removal".

34. Inspect the power plant assembly to ensure
that nothing will interfere when sliding out the
cradle. Check for connections or hoses not
mentioned in this list as some vehicles are
equipped with special or aftermarket
components.

35. Remove the six retaining bolts, washers and
nuts securing the power plant cradle to the
vehicle rear subframe (Fig. 13).
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NOTE

Check if any spacer(s) have been installed
between power plant cradle and vehicle rear
subframe, and if so, note position of each
washer for reinstallation purposes.

36. Using a forklift, with a minimum capacity of
4,000 Ibs (1 800 kg), slightly raise the power
plant cradle.

37. Pull engine out slowly from the engine
compartment. Make sure all lines, wiring and
accessories are disconnected and are not
tangled.

/1\ CAUTION

Due to the minimum clearance between the
power plant equipment and the top of the
engine compartment, extreme care should be
used to raise the power plant cradle, just
enough to free the cradle. Clearance between
power plant cradle and mounting rail should
range between ¥4" and %2" (6-12 mm).

9. POWER PLANT ASSY. INSTALLATION

To install a power plant assembly, follow the
same procedure as in "Power Plant Assembly
Removal" except in reverse order, then proceed
with the following:

1. Torque the power plant cradle mounting
bolts to 190 Ibf-ft (255 Nm).

2. If fan drive has been removed, reinstall and
align as per Section 05, COOLING
SYSTEM, under "FAN DRIVE
ALIGNMENT",

3. Refill cooling system with saved fluid (refer
to Section 05, COOLANT SYSTEM).

4. Once engine fuel system has been drained,
it will aid restarting if fuel filters are filled with
fuel oil (refer to Section 03, FUEL SYSTEM).

5. Start engine for a visual check. Check fuel,
oil, cooling, pneumatic and hydraulic system
connections for leakage. Test operation of
engine controls and accessories.

32

10. VALVE COVER REMOVAL

Refer to the series 60 Detroit diesel service
manual for injectors and valves adjustment.

Wait until engine is cold prior to working on
vehicle.

1. Remove air intake pipe.

2. Remove the after CAC (Charger-Air-Cooler)
air pipe.

Disconnect ventilation pipe from valve cover.

Remove last seat to access trap door
located in the middle rear end of vehicle.

5. Remove engine cover.

Adjust Jake brakes (if applicable), injectors
and valves using Detroit Diesel service
manual for series 60 engines.

7. Verify engine cover gasket and replace if
necessary.

NOTE

New gasket must be ordered directly from
Detroit Diesel.

8. Reinstall engine cover with a tightening
torque of 18-22 Lbf-ft (25-30 Nm).

9. Connect ventilation pipe to engine cover.
10. Reinstall air intake and after CAC air pipes.

11. Reinstall trap door.

11. JAKE BRAKE

Refer to both "The Jake Brake Troubleshooting
and Maintenance Manual" and “Installation
Manual for Model 790 Engine Brakes" for
troubleshooting and installation procedures.
They are annexed at the end of this section.

12. ENGINE MOUNTS

The power plant assembly is mounted to the
cradle by means of rubber mounts.

Two rubber mounts are used at the front of the
engine while two others are mounted on each
side of the flywheel housing (Fig. 13).

It is recommended that new rubber mounts be
installed at each major overhaul.
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450-500 Ibf-ft
(610-680 Nm)

190 Ibf-ft

(255 Nm) (255 Nm)

190 Ibf-ft
(255 Nm)

RUBBER MOUNT
FIGURE 13: POWER PLANT CRADLE INSTALLATION 01140
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13. ENGINE TROUBLESHOOTING GUIDE

go to does the is the
step 2 engine engine
no rotate ? no starting ?
ves yes
see
. . note 1
plug the Diagnostics Data
Reader DDR into the receptacle
oto ‘Stop Engine’ or momentarily depress the
sgte 3 _OZ_ ntglne stop engine "OVERRIDE"
P i n _'C&; or d switch to activate the DDEC
yes fluminate an self-diagnostic system

I

faulty 12-volt-system power supply,
probable causes :

- battery cables improperly connected

- fuse blown

- faulty battery equalizer

- activate the DDEC self-diagnostic system
and contact your Detroit Diesel service
center

engine does not rotate

higher than

24 volts C

oltage reading
on 24-volt-
system
dashboard
indicator ?

is the shift
selector to
neutral "N"
position ?

lower than

yes [

24 volts

no

faulty 24-volt-system power supply
or low battery voltage. Contact
Prévost Action Services

place the shift selector to
neutral "N" position and start
the engine

with diagnostic code in
hand, contact your
Detroit Diesel service
center

there may be a problem
with the starter or starter
circuit. Contact Detroit
Diesel or Prévost Action
Service

yes

is the rear start
selector to
"NORMAL"
position?

no

Set the rear start
selector to "NORMAL"
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note 1

REFERENCES

-Operator's Manual chap. 3,4 & 8
-Detroit Diesel pamphlet "DDEC
11/IV diagnostic codes and MPSI
reader functions”

-8V92 series engine, switch is
located in service compartment

note 2

see the analog voltage indicator
on the dashboard or consult the
MCD "Message Center Display”
on the telltale panel. See the

Operator's Manual chap. 4 for
more details

-

probable causes :

- 12-volt-system batteries low

- faulty battery equalizer

- 12-volt-system batteries
improperly connected

- 12-volt-system battery master
switch to "OFF" position (H3-40)

14. SPECIFICATIONS
Series 60 Engine

is there motor

exhaust fumes
2

yes C

with diagnostic code in
hand, contact your
Detroit Diesel service

voir

center
note 1

plug the Diagnostics Data
Reader DDR into the
receptacle or momentarily
depress the stop engine
"OVERRIDE" switch to
activate the DDEC self-
diagnostic system

higher than
10 volts

lower than

10 volts Wwhat is the

voltage
reading on the
12-volt-system

probable cause :

-no fuel

-check the 2 breakers on the injector
feeding system.

Contact Detroit Diesel

or Prévost Action Service

01089

= L TP PP PP OPRPPPPPPPPRN Detroit Diesel
B LT PP TPPPUPPPTTT Diesel four cycle/in-line engine
(DTS Tod ] o] 1o o TP EPRTPR PR Turbo/Air to air charge cooled
[N [o o) B oaY 1 0o (=] £ T PO PUPTTT PO 6
O] o] e 11T To [l = 1o (o = T PP PP PRI 1200-2100 RPM
MAXIMUM RPIM ...ttt ettt h e bt e shb e ea bt e bt e bt e b e e eb e e eb bt emb e embe e be e ebeeebeesbeesanesmbeeeis 2100
Lubricant

Heavy-duty engine oil SAE Viscosity Grade 15W-40, API Classification CJ-4. Synthetic oil may be used if
it meets the performance and chemical requirements of non-synthetic oils outlined previously. Some
engine operating conditions may require exceptions to this recommendation.

/1\ CAUTION

To avoid possible engine damage, do not use single grade (Monograde) lubricants in Detroit Diesel
four-cycle Series 60 engines, regardless of API classification.

MTH Engine (14.0L)

MTH 45E: 455 HP @1800 rpm; 1550 Ib-ft @1200 rpm
MTH 45: 515 HP @1800 rpm; 1650 Ib-ft @1200 rpm

PA1564
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Capacity
L@ | I STSY =T YT = PSSR 8.4USqts (8.0L)

Engine oil level quantity

Oil Pan Capacity, LOW LMt .........ooiiiiiiiiiiiiiee et e e e 26 quarts/25 liters
Oil Pan Capacity, High LIMIt .........ooiiiiiiii e 32 quarts/30 liters
Total Engine Oil Capacity With FIlters ........c..uuiiiiiiii e 38 quarts/36 liters

Lubricating oil filter elements

MBKE.... e s AC Rochester Div. GMC # 25014505
MK ... AJC Filter # PF-2100
LI LT PP PO PP PPPPPPPRPTN Full Flow
L =3V S A 101 4] o= O PP T OUPPPOUPRPN 510458

Torque specification

ENgine Ol fiter........eeeiiiieei e Tighten 2/3 of a turn after gasket contact

Filters

Engine Air Cleaner Filter
IMBKE .. Nelson # 70337-N
PIrEVOSE NUIMIET ...t nnr e e nnnes 530197

IMIBKE .. Nalco Chemical Company # DDF3000

Y = LGS Detroit Diesel # 23507545

LYY o I A TU T2 ] o 1= TR 550630
NOTE

For primary and secondary fuel filters, refer to Specifications in section 03
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1. FUEL SYSTEM DESCRIPTION

Figure 1 shows a schematic of the fuel system. Fuel is drawn from the fuel tank through a manual shut-off
valve, a primary fuel filter (fuel-filter/water-separator) before it enters the MCM and the fuel pump. If the
vehicle is equipped with the optional “Davco Fuel Pro 382", this one replaces the primary fuel filter.
Leaving the pump under pressure, the fuel flows through a secondary fuel filter and a shut-off valve, then
to the cylinder head. The fuel reaches the injectors in the cylinder head through passages within the
head. Excess fuel exits at the rear of the head just above the inlet, through a restrictive return fitting which
maintains fuel pressure in the system. Finally, the fuel flows through the check valve and the fuel cooler
before it returns to the fuel tank.

FUEL PRESSURE
FUEL GALLERY E3 INJECTORS REGULATOR

\»-» g e —1
=

! I
1 it
; ' | FUEL

COOLER

Fuel line
pressure sensor

Fuel cutoff

Fuel return line

hut-off valve

Fuel doser
= valve

SECONDARY
FUEL FILTER Electronic

p ion

pressure sensor

DOSER BLOCK ASSEMBLY
FUEL PUMP
& PRESSURE = Fuel supply line
RELIEF VALVE é H Shut-off valve
AN [ 2
|
N MCM HEAT 0
) EXCHANGER PRIMARY
FUEL FILTER FUEL
TANK
! I7 121 TY 3
FIGURE 1: FUEL SYSTEM SCHEMATIC 03075
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2. FUEL LINES AND FLEXIBLE HOSES

Make a visual check for fuel leaks at all engine-
mounted fuel lines and connections and at the
fuel tank suction and return lines. Since fuel
tanks are susceptible to road hazards, leaks in
this area may best be detected by checking for
accumulation of fuel under the tank. Engine
performance and auxiliary equipment is greatly
dependent on the ability of flexible hoses to
transfer lubricating oil, air, coolant and fuel oil.
Diligent maintenance of hoses is an important
step in ensuring efficient, economical and safe
operation of engine and related equipment.

v’\ MAINTENANCE

Check hoses daily as part of the pre-start-up
inspection. Examine hoses for leaks and
check all fittings, clamps and ties carefully.
Make sure that the hoses are not resting on or
touching shafts, couplings, and heated
surfaces, including exhaust manifolds, any
sharp edges or other obviously hazardous
areas.

Since all machinery vibrates and moves to a
certain extent, clamps and ties can fatigue with
age. To ensure continued proper support,
inspect fasteners frequently and tighten or
replace them as necessary. Refer to the
schematic diagram of the fuel system (Fig. 1).

/1\ CAUTION

QOil level above the dipstick full mark or a
decrease in lube oil consumption may indicate
internal fuel leaks. Check oil level frequently.

3. FUEL VALVES

Manual shut-off valves on engine fuel-supply
line are located on the R.H. side of engine
compartment (Fig. 2). A manual shut-off valve is
located at the inlet side of the primary fuel filter
(fuel filter/water separator, if vehicle is so
equipped) under the starter or at the inlet side of
the optional Davco Fuel Pro 382 filter. Another
manual shut-off valve is located at the outlet
side of the secondary fuel filter, under the air
compressor. Shut-off valve are designed to
prevent loss of fuel prime at time of filter
replacement. No manual valve is required on
preheater fuel-supply line, since the positive-

PA1564

displacement fuel pump (located close to the fuel
tank) prevents fuel flow when not activated.

SECONDARY
FUEL FILTER

PRIMARY FUEL FILTER
(STRAINER OR
FUEL FILTER/WATER SEPARATOR)

RACOR PRIMARY
FUEL FILTER/WATER SEPARATOR
WITH REPLACEABLE FILTER ELEMENT

FIGURE 2: FUEL FILTERS

03069

PRIMARY FUEL FILTER
SHUT-OFF VALVE

SECONDARY FUEL FILTER
SHUT-OFF VALVE

FIGURE 3: MANUAL SHUT-OFF VALVES LOCATION 03072

DAVCO FUEL PRO 382

~ SECONDARY FUEL
FILTER SHUT-OFF
VALVE

FIGURE 4: MANUAL SHUT-OFF VALVE WITH DAVCO
PRO 382 03077
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4. FILTERS AND WATER SEPARATOR

The fuel system is equipped with primary and
secondary fuel filters for additional protection of
the injectors. A fuel-filter/water-separator may
be installed in primary fuel-filter location, to
prevent water infiltration in engine fuel system

(Fig. 2).

NOTE

The operating conditions and cleanliness of
type of fuel used determine the service
intervals of the filter/water separator element
and the secondary fuel filter cartridge.

4.1 FUEL FILTER/WATER SEPARATOR
SERVICING

\ MAINTENANCE

The Racor fuel-filter/water-separator should be

drained periodically, or when the water
separator telltale light on the dashboard
illuminates.

\ FILTER
« " ELEMENT

—— O'RING

SENSOR

VALVE

FIGURE 5: FUEL FILTER/WATER SEPARATOR

03025

Replace the water separator element as follows:

1. Drain the fuel filter/water separator as stated

previously.

With engine "OFF" and engine fuel supply
line valves closed; remove the filter
element/bowl assembly from cover (for
valve location, see "3. FUEL VALVES" in
this section).

3. Separate bowl from filter element. Clean
bowl and O-ring groove.

NOTE

Bowl is reusable, do not discard.

4. Lubricate O-ring with clean diesel fuel or
motor oil and place it in bowl groove.

5. Screw new filter element onto bowl snugly
by hand.

/1\ CAUTION

Do not use tool to tighten. Tighten by hand
only.

6. Lubricate filter seal with clean diesel fuel or
motor oil.

/1\ CAUTION

If the water separator continuously requires
draining, it is possible that water or sediment
has accumulated in the fuel tank. To correct
this situation, open the drain plug under the
tank when the fuel gauge indicates tank is 1/4
full in order to drain any contaminant.

7. Fill filter element/bowl assembly with clean
diesel fuel and attach onto cover. Hand
tighten an additional 1/3 to 1/2 turn after
making full seal contact.

8. Open valves of the engine fuel supply line.

9. Run the engine and check for leaks.

4.2 FUEL FILTER SERVICING (PRIMARY AND
SECONDARY)

The primary and secondary fuel filters are
located on the R.H. side of the engine. The
primary filter is located below the starter, and the
secondary fuel filter is below the air compressor.
The threaded sleeves that accept the filters
body are different sizes to prevent mismatching.
Primary filter thread is 1in.X12 while secondary
is 13/16in.X12. The word “primary” or
“secondary” is cast onto the top of the
respective adaptor.

NOTE

The fuel filter adaptors are mounted to the
engine block with two bolts each. Torque
these bolts to 43-54 Ibf-ft (58-73 Nem).

PA1564
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\ MAINTENANCE

6. Open engine fuel supply line shut-off valves.

The primary and secondary fuel filters are of a
spin-on type and must be replaced every
12,500 miles (20 000 km) or once a year,
whichever comes first. If the primary fuel filter
is a fuel filter/water separator type, it is
equipped with a positive seal drain-valve to
prevent water infiltration in engine fuel system.
To drain, loosen positive seal drain-valve below
filter and tighten after water has been flushed
out.

/1\ CAUTION

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

5. Start the engine and check for leaks.

NOTE

A method of determining when filters are
clogged 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 6 inches of mercury (20.3 kPa) and must
not exceed 12 inches of mercury (41 kPa) with a
dirty system.

At normal operating speeds and with the
standard fuel pressure regulator, the fuel
pressure at the cylinder head inlet is 50-75 psi
(345-577 kPa). Change the fuel filters whenever
the inlet restriction at the fuel pump reaches 12
inches of mercury (42 kPa) at normal operating
speeds. Also, change whenever the fuel
pressure at the cylinder head inlet fitting falls to
the minimum fuel pressure given above.

Change the filter cartridge(s) as follows:

There is a fuel system shut-off valve on the
discharge side of the secondary fuel filter.
This check valve is designed to prevent fuel
loss at time of filter replacement.

NOTE

Use a suitable band wrench or filter wrench,
such as J22775, to remove the filters.

1. Stop engine and place a suitable container
under the filter.

2. Close the primary and secondary filter shut-
off valves (for valve location, See paragraph
"3. FUEL VALVES").

3. Using a band filter wrench, unscrew and
discard filters.

4. Fill new filter replacement cartridge(s) with
clean fuel oil, about two thirds (2/3). Apply a
thin coat of clean fuel oil on gasket.

5. Install new filters. Tighten until filter is snug

against the gasket, with no side movement.
Rotate an additional 1/2 turn by hand.
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4.3 DAVCO FUEL PRO 382

The optional Fuel Pro 382 diesel fuel filter
system consists of a permanently mounted fuel
processor, a replaceable filter element, a filter
element cover and collar and a fluid filter base
assembly. This system is installed between the
fuel tank and the fuel pump and is designed to
be the only fuel filter in the fuel system. The filter
serves as a water separator as well as a fuel
filter (refer to figure 6).

The filter fibers used in the Davco Fuel Pro 382
element may cause the fuel level to read
artificially high when the filter is first installed.
Over the first few days, the filter fibers eventually
become fully saturated and the fuel level will
drop to normal levels. Do not be concerned
about an abnormally high fuel level when a new
Davco element is installed.

When new, the fuel level as seen through the
clear cover in the 382 filter is very low. It rises as
dirt collects on the filter from the bottom up.
Restriction remains consistently low because
fuel always flows through clean, new media.

\ MAINTENANCE

Replace Fuel Pro 382 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.
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11.0pen the shut-off valve;

12.Start engine, raise rpm for 2-3 minutes, hand
tighten collar again;

13.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;

14.Shut down the engine and hand-tighten the
collar again.

NOTE

Fuel Pro 382 also accepts standard secondary
spin-on fuel filters.

ENVIRONMENTAL NOTICE

FIGURE 6: DAVCO FUEL PRO 382 FUEL FILTER 03062
Filter renewal:
1. Stop engine;

2. Place a suitable container under the fuel
processor;

3. Close the shut-off valve at the inlet side of
the fuel filter;

4. Open the drain valve at the base of the fuel
processor and drain the fuel until it is below
the level of the filter;

5. Untighten upper collar, remove cover, filter
hold down spring, filter element and cover
seal;

6. Dispose of used filter element;

7. Ensure the filter grommet is included at the
base of the new filter element and then install
the element onto the center stud;

8. Ensure the filter spring is installed at the top
of the cover. If missing, the spring must be
replaced to insure proper filter operation.

9. Wipe the cover lid and 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;

10.Fill the cover full of clean fuel through spin off
cap located on top of cover. Install vent cap
seal and then reinstall the cap and tighten by
hand only;

Diesel fuel is an environmentally hazardous
product. Dispose in an environmentally friendly

manner.

—~=————— VENT CAP

&——>=—0-RING

-« CLEAR COVER

ﬁ -~ HOLDDOWN
SPRING

~«————FILTER ELEMENT
& GROMMET

CHECK VALVE
ASSEMBLY

=
E“"’ ~=— DRAIN VALVE

FIGURE 7: DAVCO FUEL PRO 382 EXPLODED VIEW 03034
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5. FUEL TANK

All XLII series motorhomes are equipped with a
high-density cross-link polyethylene fuel tank.
WE vehicles fuel tanks have a total capacity of
250 US gallons (945 liters) while W5 can be
equipped with an optional 90 US gallons (341
Liters) auxiliary stainless steel tank forward of
the standard 208 US gallons (787 liters) fuel
tank. The main tank is located just forward of the
rear baggage compartment, between the A/C
condenser and evaporator. The auxiliary tank is
located in the baggage compartment just
forward of the main tank.

On all vehicles, fuel filling access doors on both
sides of vehicle provide direct access to filler
necks; offering the added advantage of refueling
from either side of vehicle.

A pressure relief valve on the fuel tank
connection-panel relieves high-pressure buildup
and an overflow tube allows offset air in the tank
to escape during filling. For 95% of the tank
volume, 5% of tank inside space is kept filled
with air with no exit opening, allowing for a fuel
expansion safety margin. A drain plug,
accessible from under the vehicle, is fitted at the
bottom of the tank(s).

5.1 TANK REMOVAL

/1\ DANGER

Park vehicle safely, apply parking brake, stop
engine and set battery master switch(es) to the
OFF position prior to working on the vehicle.

Before working under an air-suspended
vehicle, it is strongly recommended to support
the body at the recommended jacking points.

Main Fuel Tank

Open the condenser door and remove the
fuel tank access panel. The rear baggage
compartment fuel tank access panel may
also be removed to facilitate access to
components.

511
1.

If applicable, unscrew clamps retaining L.H.
side filler tube to the fuel tank, then
disconnect tube and remove it.

Unscrew clamps retaining R.H. side filler
tube to fuel tank and filler neck. Disconnect
tube and remove it.

If applicable, unscrew auxiliary return line
and/or auxiliary return line from fuel tank
connection-panel.

Unscrew engine supply and return lines
from fuel tank connection-panel, identify
them for reinstallation.

NOTE

For vehicles equipped with a transverse tank or
an auxiliary tank, the two hoses joining the tanks
should be disconnected.

6. Disconnect electrical wiring from tank on
connection plate.

DANGER

NOTE

Before removal, the fuel tank should be
completely drained by unscrewing the drain
plug. Ensure that the container used has a
capacity equal to the amount of fuel remaining
in the tank.

For vehicles equipped with a transverse tank
or an auxiliary tank, drain it as well since it is
directly connected to the main tank.

It is possible to drain both tanks through only
one plug, but the other tank will not drain
completely since the connecting hose is not on
the bottom.
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Before removing the bolts securing the tank
support to the frame, make sure the tank is
supported adequately. Failure to do so could
result in injury as well as damage to the tank.

7. From under the vehicle, on R.H. side,
unscrew the 4 bolts (2 in front, 2 in back)
retaining the tank support to the frame.

8. From under the vehicle, on the L.H. side,
unscrew the 2 bolts (1 in front, 1 in back)
retaining the tank support to the frame.

9. Carefully remove tank from under the
vehicle.

5.1.2 Auxiliary Fuel Tank (if so equipped)

1. Open the baggage compartment just forward
of condenser compartment, disconnect the
(2) hoses previously joining the tanks.

From underneath vehicle, unscrew the two
(2) bolts retaining the tank strap (one on each
side).
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3. From inside the baggage compartment just
forward of condenser compartment, slightly
raise the strap and pull out auxiliary fuel tank
using the same care as for the main fuel tank.

/1\ CAUTION

Protective cushions or rags should be placed on
the baggage compartment floor to prevent it
from being scratched by the fuel tank during
removal.

5.1.3 Transverse Fuel Tank

1. The transverse fuel tank must be removed
from R.H. side. The stainless steel panel
must be removed by first removing the
adhesive.

2. From underneath the vehicle, unscrew the
bolt on left and right hand side securing the
tank foot. Unscrew the two screws at the
center of the tank then disconnect the two
hoses previously joining the tanks.

6.

Unscrew clamps retaining L.H. side filler tube
to the fuel tank, then disconnect tube and
remove it.

Unscrew clamps retaining R.H. side filler tube
to fuel tank and filler neck. Disconnect tube
and remove it.

Remove plastic molded panel from inside
baggage compartment located forward of A/C
& Heating compartment.

Slide the tank out carefully.

5.2 TANK INSTALLATION

To install Main, Auxiliary and Transverse Fuel
Tanks, simply reverse the "Tank Removal"
procedure.

MAIN TANK
FILLER TUBES —

AUXILIARY TANK

@ < f

STRAP -¥|

—
CONNECTING HOSE

—
™ \
___,,,-—"""'?GEL’T:;( CONNECTION PANEL
FIGURE 8: 208 US GAL. MAIN FUEL TANK & 90 US GAL. AUXILIARY FUEL TANK (OPTIONAL) (W5) 03063
PA1564 9
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MAIN TANK

OVERFLOW TUBE

-

L

| —

e

CONNECTING HOSE

TRANSVERSE TANK

FIGURE 9: 250 US GALLONS FUEL TANKS (MAIN TANK & TRANSVERSE FUEL TANK) (WE)

5.3 FUEL TANK VERIFICATION

Inspect fuel tank from under vehicle for leaks or
fuel traces. If a leak is detected, repair

immediately as per "Polyethylene Fuel Tank
Repair" in this section.

03029

Park vehicle safely, apply parking brake, stop
engine and set battery master switch(es) to the
OFF position prior to working on the vehicle.

1.
/1\ DANGER .
Park vehicle safely, apply parking brake, stop
engine and set battery master switch(es) to the 3.
OFF position prior to working on the vehicle.
Before working under an air-suspended 4.
vehicle, it is strongly recommended to support
the body at the recommended jacking points.
5.
5.4 POLYETHYLENE FUEL TANK REPAIR
NOTE 6.
Fuel level must be lower than perforation to
carry out this procedure.
10 PA1564

Locate perforation on fuel tank.

If necessary, remove fuel
instructions in this section.

tank as per

Drill perforation with a 23/64" hit. Make sure
drill hole is perfectly round.

Insert a screw (Prevost #500196) and a
washer (Prevost #5001244) into anchor nut
(Prevost #500331).

Place assembly in drill hole. Tighten screw
by 10 complete turns. Refer to Fig. 10.

Apply sealant on head plug (Prevost
#507300) and seal hole with the head plug.
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SCREW \‘Fé%\ NYLON WASHER
\\f\\\\\\i HNNNNNN\N
FUEL TANK INTERIOR \ANCHOR NUT

FIGURE 10: FUEL TANK REPAIR 03014

6. PRIMING FUEL SYSTEM

The problem with restarting a diesel engine that
has run out of fuel, is that after the fuel is
exhausted from the tank, it is pumped from the
primary fuel filter or the fuel filter/water separator
(if vehicle is so equipped), and sometimes
partially removed from the secondary filter. This
results in an insufficient fuel supply to sustain
engine firing. The primary fuel filter or fuel
filter/water separator and secondary filter must
be free of air in order for the systems to provide
adequate fuel for the injectors. When the engine
runs out of fuel, the following operations must be
performed before restarting:

Fill fuel tank with the recommended fuel oil. If
only partial filling is possible, add a minimum of
10 gallons (38 liters) of fuel.

* If the vehicle is equipped with a Fuel Pro

382 fuel filter/water separation, pour fuel
through spin on cap as per "4.3 DAVCO
FUEL PRO 382"

First method:

1. Close the primary fuel filter shut-off valve.
Close the shut-off valve on the secondary
filter head and remove the spin-on fuel filters.
Fill with clean fuel through the fuel inlet holes
(the outer ring of small holes on the element)

to insure the fuel is filtered;

. Thread the elements onto the adaptor inserts
until the gaskets make full contact with the
adaptor head and no side movement is
evident. Tighten filters an additional one-half
turn by hand, or as indicated on the filter.

Open the fuel shut-off valves, start the
engine and check for leaks.

Second method:

1. Unscrew the cap on the priming valve
located on the secondary filter;

2. Direct fuel under pressure 25 psi (172 kPa)
to the priming valve using a quick coupling;

PA1564

3. Start the engine and check for leaks.

7. FUEL PUMP INSTALLATION

The fuel pump is driven off the rear of the air
compressor.

AIR COMPRESSOR

FUEL PUMP

FIGURE 11: FUEL PUMP LOCATION
1.

03070

If removed, install inlet and outlet fittings in
the cover of the fuel pump.

NOTE

New fittings have sealant already applied.
When reusing fittings, coat the threads lightly
with Locktite Pipe Sealant, Detroit Diesel
number J 26558-92, or equivalent, before
installing. To prevent sealant from entering
fuel system, do not apply to the first two
threads of the fitting. Do not use Teflon tape or
paste on the fittings.

2. Install drive coupling in drive hub of the fuel
pump. Install a new gasket to the mounting

flange of the pump.

Index the drive coupling with the drive hub on
the end of the air compressor crankshaft and
align the pump mounting bolt holes with
those in the air-compressor rear cover.

NOTE

When correctly positioned, the outlet fitting on
the pump should be in approximately an 8
o'clock position when viewed from the rear,
and the drain opening in the pump body facing
down.

11
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Seat the fuel pump squarely against the air
compressor. Pilot the flange on the pump
body, in the opening in the rear cover of the
compressor. Install three mounting bolts and
tighten them to 22-28 Lbf-ft (30-38 Nm).

Connect the fuel inlet and outlet lines to the
fuel pump and tighten.

Prime engine fuel system before starting
engine to ensure pump seal lubrication and
prompt engine starting.

8. FUEL SPECIFICATIONS

The quality of fuel oil used for high-speed diesel
engine operation is a very important factor in
obtaining satisfactory engine performance, long
engine life and acceptable exhaust emission
levels.

The U.S. Environmental Protection Agency
(EPA) has issued new standards to improve air
quality by significantly reducing emissions
through a combination of cleaner-burning diesel
engines and vehicles.

To meet EPA standards, the petroleum industry
produces Ultra Low Sulfur Diesel (ULSD) fuel,
also referred to as S15, containing a maximum
15ppm (parts-per-million) sulfur.

On-highway diesel engines meeting 2007
emission regulations are designed to operate
ONLY with ULSD fuel. ULSD fuel will enable the
use of cleaner technology diesel engines and
vehicles with advanced emissions control
devices, resulting in significantly improved air
quality.

8.1 FUEL TYPE

EPA-07 engines like the DDC 2007 Series 60
are designed to run on Ultra Low Sulfur Diesel
(ULSD) fuel, which can contain no more than 15
ppm sulfur.

/1\ CAUTION
ULSD fuel is necessary to avoid fouling the
engine’'s  Aftertreatment Device (ATD).

Improper fuel use will reduce the efficiency of
the engine’s Aftertreatment System and may

permanently damage the system.

12

/1\ CAUTION

Owners of 2007 and later model year on-
highway diesel engine must refuel only with
ULSD fuel.

NOTE

Burning Low Sulfur Diesel fuel (instead of
ULSD fuel) in 2007 and later model year
diesel engines is illegal and punishable with
civil penalties.

NOTE

Owners of 2006 and earlier model year on-
highway diesel engine may use ULSD or
regular Low Sulfur Diesel fuel.

NOTE

Engine and vehicle manufacturers expect
ULSD fuel to be fully compatible with the
existing fleet, including 2006 and earlier model
year vehicles. In some instances, the
introduction of ULSD fuel to older vehicles
may affect fuel system components or loosen
deposits in fuel tanks. As part of a good
maintenance program, owners and operators
of existing cars, trucks and buses are
encouraged to monitor their diesel-powered
vehicles closely for potential fuel system leaks
or premature fuel filter plugging during the
change-over to ULSD fuel.

NOTE

Like Low Sulfur Diesel fuel, ULSD fuel
requires good lubricity and corrosion inhibitors
to prevent unacceptable engine wear. As
necessary, additives to increase lubricity and
to inhibit corrosion will be added to ULSD fuel

prior to its retail sale.
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8.2 BLENDING

Only ultra low sulfur kerosene — No.1 diesel with
no more than 15ppm sulfur may be blended with
ULSD fuel to improve cold weather
performance. With so many kerosene
formulations on the market, care must be taken
to select kerosene with a maximum of 15ppm
sulfur.

Blend rates remain the same as with Low Sulfur
Diesel fuel.
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9. AIR CLEANER (DRY TYPE)

The vehicle is equipped with a dry-type
replaceable element air cleaner, located in the
engine compartment. Access the air cleaner
through the engine R.H. side door. Engine air
enters the air cleaner through (2) two intake
ducts located just above engine side doors. It
then flows through a pre-cleaner and finally
through the air cleaner. The pre-cleaner
removes dust and moisture by means of a
discharge tube at the bottom of the element. It is
in series with a replaceable impregnated paper
filter element (air cleaner).

9.1 PRE-CLEANER SERVICING

\ MAINTENANCE

The pre-cleaner is designed to be
self-cleaning; however, it should be inspected
and any accumulated foreign material
removed during the periodic replacement of
the impregnated paper filter element.

9.2 AIR CLEANER SERVICING

Stop the engine, open the R.H. side engine
compartment door, and loosen the wing nut
retaining the air cleaner element to the air
cleaner. Remove the element by pulling on the
handle in the center of the air cleaner element.

Install cleaner element as follows:

1. Inspect the gasket-sealing surface inside the

air cleaner. It must be smooth, flat and clean;
2. Install the air cleaner element;
3. Make sure that the element seals securely;

Inspect element cover gasket and replace if
necessary.

Whenever it becomes necessary to remove the
air cleaner assembly (dry type) for maintenance
or other repair in this area, great care should be
taken when installing air cleaner assembly.

The pre-filter should be installed snugly in the air
duct and clamped tightly to the air cleaner inlet
to prevent any dust infiltration into the air
cleaner.

9.3 GENERAL RECOMMENDATIONS

The following maintenance procedures will
ensure efficient air cleaner operation:
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Keep the air cleaner housing tight on the air
intake pipe;

Make sure the correct filters are used for
replacement;

Keep the air cleaner properly assembled so
the joints are air-tight;

Immediately repair any damage to the air
cleaner or related parts;

Inspect, clean or replace the air cleaner or
elements as operating conditions warrant.
Whenever an element has been removed
from the air cleaner housing the inside
surface of the housing must be cleaned with
a soft clean cloth;

. Periodically inspect the entire system. Dust-
laden air can pass through an almost
invisible crack or opening which may
eventually cause damage to an engine;

Never operate the engine without an element
in the air cleaner assembly;

/1\ CAUTION

Do not ignore the Warning given by the air
restriction indicator. This could result in
serious engine damage.

8. Store new elements in a closed area free
from dust and possible damage.

9.4 AIR CLEANER RESTRICTION INDICATOR

A resettable restriction indicator may be installed
on the engine air-intake duct, clearly visible from
the rear engine compartment. The indicator
monitors the vacuum level between the air filter
and the engine. A red marker is displayed when
the air filter is clogged and must be replaced.
Reset by pressing on the indicator's extremity.

Press To Reset

Marker

FIGURE 12: RESTRICTION INDICATOR 01052
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10. FUEL COOLER

The fuel cooler serves to cool the surplus diesel
fuel after it has exited the cylinder head, on its
way back to the fuel tank. It is accessible
through the engine radiator door, and is located
in front of the charge air cooler (CAC) and the
coolant radiator (Fig. 13 &14).

. FUEL PRESSURE
" REGULATOR

FIGURE 13: FUELRETURN LINE 03078

~—FUEL COOLER

-« CHARGE AIR
- COOLER

11.1 FUEL PEDAL ADJUSTMENT

The EFPA contains a throttle position sensor
that varies the electrical signal sent to the ECM.
The sensor must be adjusted whenever an
EFPA is serviced. In addition, the sensor should
be adjusted any time codes 21 and 22 are
flashed.

With the ignition "ON" and the proper diagnostic
tool (DDR) (for information regarding the DDR,
see "01 ENGINE" in this manual), check the
throttle counts at idle and full throttle positions.
Proper pedal output should be 20/30 counts at
idle and 200/235 at full throttle. If adjustment is
necessary, remove the potentiometer retaining
screws and rotate the potentiometer clockwise
to increase counts or counterclockwise to
decrease. When correct output is confirmed,
tighten retaining screws.

11.2 POTENTIOMETER REPLACEMENT
1. Disconnect cable harness connector.

2. Loosen the two screws and remove
potentiometer. Retain for re-assembly.

3. Discard potentiometer (Fig. 15).

/1\ CAUTION

Note the routing and clamping locations of the
cable before disassembly. Proper cable
routing and fastening is critical to the
operation of this system. Marking the foot
pedal assembly to record cable routing is
recommended.

FIGURE 14: FUEL COOLER LOCATION 03079

11. FUEL PEDAL

The EFPA (Electronic Foot Pedal Assembly)
connects the accelerator pedal to a
potentiometer (a device that sends an electrical
signal to the ECM, which varies in voltage,
depending on how far down the pedal is
depressed). The EFPA is installed in the space
normally occupied by a mechanical foot pedal. It
has maximum and minimum stops that are built
into the unit during manufacturing.

14

4. Position new potentiometer. Press
potentiometer onto the potentiometer shaft,
matching cutouts in shaft to drive tangs of
potentiometer. Apply hand pressure until
potentiometer has bottomed out in housing.
Reinstall screws (Fig. 15) and tighten just
enough to secure potentiometer lightly. Tighten
screws to 10 - 20 Lbf-in (1.13 - 2.26 Nm).

5. Reconnect electronic foot pedal assembly's
cable harness to the ECM connector. If
potentiometer calibration is necessary (see
"FUEL PEDAL ADJUSTMENT" in this
section).
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/1\ CAUTION

Make sure the cable harness is routed
correctly, and securely installed so that it does
not become pinched, stretched, or otherwise
damaged during vehicle operation.

POTENTIOMETER

SCREW \

275

A\ 1
- i il 4
_ n’;ﬁ)\_,‘_\j [
e | |
'-\ \\? ll\‘-. [ |

\
CABLE HARNESS

FIGURE 15: ELECTRONIC FOOT PEDAL ASSEMBLY 03035

12. SPECIFICATIONS

Davco Fuel Pro 382 Fuel Filter / Water Separator Element
L =Y S A T 0 ] o =T PR SPSRR 510795

Racor Primary Fuel Filter / Water Separator (optional)
(May be used instead of regular primary filter (never use with a primary filter).

MBKE ..., Racor
1Y 01RO Replaceable cartridge
ELEMENT

(g LNV 1S A AT T 0] o= R 531390
BOWL

Lo (N Y0 1S A 10 T2 o =Y 531389
DRAIN VALVE AND SEAL

Lo CEN Y0 1S A 10 1] o =Y 531397
O-RING

LR CEN Y0 1S 10 T2 o =Y R 531398
PROBE/WATER SENSOR

Lo CEN V0 1S 10 T2 o =Y 531391
Primary Fuel Filter

MBKE ... AC
1Y 6L P PO PP PPRPRPPROPR Spin-on
FIEEI NO. ettt T-915D
SEBIVICE PO INO. ..oiiiiiiiiiiiiiiiiiiee e ettt ettt ettt ettt ettt eeeeeeeeaaaeseasessessasasssesssssssessesssssssssssasssssssssssssnsssnssnnssnnsnnnnnnns 25014274
PrevoSt NUMDET ..., 510137
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OR

Service Part No (Type With Water SEPArator) ...........coceeiiieeiiee i esee sttt e e srneeenee s 23512317
PrEVOSE NMUIMDET ...ttt e et et s b e e s be e s beesbeesbeebe e nbeenbeeseeesneennes 032700
[T 0T o1 (] (o [ =TSSR 1/2 turn after gasket contact
Secondary Fuel Filter

= RS RTRR AC
1Y/ 01RO Spin-on
11 (= g Ao T VRSP RR T-916D
PrEVOSE NMUIMDET ...ttt et e b et e e sbe e st e e sbeesbeebe e nbeenbeesbeesneennes 510794
L= 01T (0] (o [ 1= PSSR 1/2 turn after gasket contact
Fuel tank Capacity

SEANAANT (W5) ..ttt ettt ettt ettt e nbeesre e 208 US gallons (787 liters)
SEANAANT (WE) ...ttt e bbbt et b e sbeenbeesee e 250 US gallons (945 liters)
OPLONAL (W5) .ttt ettt sb et e e bt b e sbeenneesaeennnas 90 US gallons (341 liters)
Air Cleaner

= LTSRS R PSRRI Nelson
(VL0 TSy A NN 11 4] o= SRR 530206
Y= A (ot =T = T 1 (o TSRS 7182 8N
Prevost number (El1emMeNnt CArrIAgE) ......cooiuie ittt ettt be e be e saee e snbeesneeeareeeas 530197
Air Cleaner Restriction Indicator

= PSS Donaldson
1Yo T [ TSP RBX00-2220
T o= 1 == SR at 20" (508 mm) of water
PrEVOSE NMUIMDET ...ttt et te et e et e e s be e s beesbeesbeenbeenbeenbeesaeesneennes 530161
Fuel Cooler

= 1S Long Manufacturing
PrEVOSE NMUIMDET ...ttt s b et e e b e st e e s be e s be e be e be e nbeesbeenneenees 531422
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Section 04: EXHAUST SYSTEM

1. EXHAUST AND AFTERTREATMENT
SYSTEM OVERVIEW

Detroit Diesel's workhorse behind clean
emissions  technology is an  exhaust
Aftertreatment Device (ATD) which replaces
today’s muffler. The ATD primary function is to
capture and oxidize (regenerate) the particulate
matter (soot) in the engine exhaust gases. The
ATD is split into two main sections. The exhaust
gases first enter the Diesel Oxidation Catalyst
(DOC) and then flow through the Diesel
Particulate Filter (DPF); together they capture
and regenerate the soot on a regular or passive
basis. Through constant monitoring of the
exhaust gas temperature and the system back
pressure, DDEC VI is able to manage
regeneration.

The ATD is rubber mounted to the vehicle
structure. This feature reduces the transmission
of vibrations to the ATD thus resulting in
extended life of ATD, brackets and also noise
reduction.

DIFFUSER
A~ ASSEMBLY

AFTERTREATMENT
DEVICE

EXHAUST LINE
SUPPORT

FLEXIBLE

V-CLAMP &
GASKET
INSULATING
BLANKET V-CLAMP &
GASKET
EXHAUST LINE
SUPPORT
FIGURE 1: EXHAUST SYSTEM 04017

1.1 MAINTENANCE

Inspect the exhaust system periodically for
restrictions and leaks. Figure 1 presents the
major components of the exhaust system.
Exhaust leaks are commonly the result of loose
clamp bolts, corroded or punctured pipes. In
addition to excessive noise, a leaking exhaust
system could allow toxic gases to enter the
vehicle. Damage to surrounding components
from hot gases could result as well. Replace
damaged or corroded exhaust components
immediately.

Inspect the exhaust system as follows:
* At vehicle inspection intervals ;

*  Whenever a change is noticed in the sound
of the exhaust system ; and

*  Whenever the exhaust system is damaged.

Replace damaged or corroded exhaust system
components without delay.

When operating the engine in a service garage or
in a closed area, the exhaust must be vented to
the outside. Place the shop vent hose over the
exhaust outlet pipe.

DANGER

Avoid breathing exhaust gases since they
contain carbon monoxide which is odorless and
colorless but harmful. Carbon monoxide is a
dangerous gas that can cause unconsciousness
and can be lethal. If, at any time you suspect
that exhaust fumes are entering the vehicle,
locate and correct the cause(s) as soon as
possible.

NOTE

The key to successful regeneration is high
exhaust temperature for an extended period of
time. For this reason, insulating blankets must
remain permanently on the exhaust system.

If insulating blankets are removed from the
system, the exhaust gases temperature may
not be high enough to permit efficient
particulate oxidation during passive
regeneration, resulting in increased fuel
consumption due to overuse of active or
stationary regeneration.
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1.2 FLEXIBLE COUPLING INSTALLATION

The flexible coupling contains a rigid interior
pipe (Fig. 2). To allow appropriate flexibility once
installed, be sure interior pipe is concentric to
flexible part and that the flexible coupling is
straight when installed. This piece of equipment
handles vibration and thermal expansion.

/1\ CAUTION

Adequately support the exhaust system line.
The load of the exhaust line must not be
transferred to the turbocharger.

FIGURE 2: FLEXIBLE COUPLING 04022

2. AFTERTREATMENT DEVICE (ATD)

Besides trapping soot, the DPF (Diesel
Particulate Filter) also traps the ash that has
been generated when additives in engine oil are
burned. However, unlike soot, ash cannot be
oxidized. The ash that accumulates in the filter
will eventually cause an increase in exhaust
back pressure. DDEC VI will constantly monitor
the ash accumulation and forecast the
approximate time until DPF ash cleaning is
required. This information is stored in DDEC VI
and will be accessible by using the Detroit
Diesel Diagnostic Link. This allows you the
opportunity to plan for the DPF ash cleaning
interval. If ash cleaning is not performed
proactively, and the back pressure increases
beyond the system limit, DDEC VI will flag the
amber warning light on the telltale panel,
notifying the operator that an ash cleaning is
required. Clean remanufactured DPF cartridge
will be available through Detroit Diesel on an
exchange basis. For most vehicle applications
and duty cycle, this will occur after
approximately 200,000-400,000 miles (320,000-
640,000 km) of operation.

DPF OUTLET 9

TEMPERATURE —
SENSOR 7
DPF OUTLET

PRESSURE
SENSOR

DIESEL
PARTICULATE
FILTER

(DPF)

DPF INLET
PRESSURE
SENSOR

DOC OUTLET
TEMPERATURE —
SENSOR

DIESEL
OXIDATION
CATALYST
(Docy

DOC INLET
TEMPERATURE
SENSOR

FIGURE 3: AFTERTREATMENT DEVICE (ATD) 04016

ﬁ WARNING

HOT SURFACES

Keep yourself clear of hot Aftertreatment
Device surfaces, particularly during and after
active or stationary regeneration. Hot surfaces
can cause serious burns.

Make sure Aftertreatment
components are cold before handling.

System

* WARNING

TOXICITY

Do not initiate a stationary regeneration in a
closed area like a garage. Stationary
regeneration must be undertaken outdoors
only.
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Section 04: EXHAUST SYSTEM

m WARNING

HOT EXHAUST

During stationary regeneration, exhaust gases
temperature may reach up to 1200°F (650°C)
at the DPF outlet. Do not direct at combustible
materials. Before initiating  stationary
regeneration, make sure that the DPF outlet
diffuser is clear of objects and that no one is
working near the DPF outlet diffuser.
Stationary regenerations must be undertaken
outdoors only.

2.1 DIESEL PARTICULATE FILTER (DPF)
REMOVAL

To remove the DPF, proceed as follow:

zf CAUTION

External and internal temperatures remain hot
long after engine has been shutdown. Allow
the Aftertreatment Device and DPF to cool
before handling. Wear protective clothing and
glove while servicing.

1. First, open the engine compartment door;

2. Under the ATD, on the left wall, pull the catch
DPF
compartment access door and lift the door

connecting rod to unlock the

open;

3. Hold the door open by inserting the support
rod’s free end into the receptacle located on

the left side of the DPF;

/1\ CAUTION

After inserting the support rod into the
receptacle, make sure the rod supports the
door securely from falling down on to your
head or body.

4. Loosen the support strap surrounding the
upper part of the Aftertreatment Device

(ATD);

5. Loosen the upper V-band clamp joining the
DPF to the upper part of the ATD. Slide the

V-band clamp out of the way;

SUPPORT ROD &
RECEPTACLE

|

PULL TO OPEN |

DPF COMPARTMENT —>>*
ACCESS DOOR

(OPEN RADIATOR DOOCR FIRST)

FIGURE 4: OPENING DPF COMPARTMENT ACCESS

DOOR 04023
P=—
N
T 1 I <— SUPPORT STRAP
| ATD
% || (upper part)
= a0 UPPER
N < V-BAND CLAMP
(16-18 Nm; 12-13 Ibf-ft)
-
DPF >LIFTING BRACKETS
|| " AND STANDS
L\ LOWER
A <—\-BAND CLAMP
NS (16-18 Nm; 12-13 Ibf-ft)

FIGURE 5: DPF REMOVAL

04019

. Lift up the upper part of the ATD about 1/2"
(12mm) and then tighten the strap to
maintain it in that raised position;

. Loosen the lower V-band clamp and slide it
out of the way;

Pull the DPF section out of the compartment.
Use appropriate handling equipment.

/1\ CAUTION

HEAVY DEVICE

A suitable lifting or holding device is required.
Properly support and attach lifting equipment
to prevent the DPF from falling when
servicing.
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/1\ CAUTION

FRAGILE - HANDLE WITH CARE

Use extreme care when handling DPF
cartridge as it could be damaged or destroyed
by dropping or sudden impact.

Clean remanufactured DPF cartridge will be
available through Detroit Diesel on an
exchange basis. For this reason, it is very
important to maintain the cartridge in perfect
condition. Damaged cartridge may not be
refunded.

NOTE

When replacing the DPF cartridge, refer to the
specifications on the DPF attached tag for
proper replacement DPF selection.

Installation of the DPF is the same as removal,

b

ut in reverse order. However, take note of the

following points:

1.

3.

To prevent exhaust losses, make sure that
the DPF section is perfectly aligned with the
DOC and the upper part of the ATD before
tightening the V-band clamps.

Properly tighten all fasteners.

Be sure to return the support rod to its clip
before closing the door, this prevents rattles.

DIFFUSER ASSEMBLY

During stationary regeneration, exhaust gases
temperature may reach up to 1200°F (650°C) at

the DPF outlet.

The diffuser decreases the

exhaust gasses temperature to 475°F (246°C)
approximately, at 6 inches above the diffuser.
The diffuser is an important component of the
exhaust system and must remain on the vehicle
at all times. Operating the vehicle without the

d

iffuser may seriously damage the vehicle.

EXHAUST GAS COLLECTOR
ATTACHMENT BRACKET

DIFFUSER GRILLE

DPF COMPARTMENT
VEMTILATION GRILLE

* CAUTION

TIGHTEMN CLAMPS PROPERLY TO
PREVENT ANY MOVEMENT OF THE
DIFFUSER ASSEMBLY

FIGURE 6: DIFFUSER ASSEMBLY

04014

3.1 DIFFUSER ADJUSTMENT

Should an adjustment of the diffuser position be

necessary, first remove the DPF compartment

ventilation grille.

/1\ CAUTION

To prevent damages caused by hot exhaust
gases to the surrounding area, the diffuser
grille must be flush with the roof surface or
may not exceed the roof surface more than
1/4in (6mm).

/1\ CAUTION

Tighten clamps properly in order to prevent
any movement of the diffuser assembly. An
impact wrench is necessary.

PA1564

1. Loosen the clamp securing the diffuser

assembly to the ATD.

For proper angular position, make sure that
the two edges shown on figure 7 are parallel
with each other.

Using a straightedge, adjust the diffuser
assembly level. The top surface of the tag
fixed on the diffuser grille must be flush with
the roof surface (fig.8). It may exceed about
1/4in (6mm). Place the straightedge as
shown on figure 8.
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ADJUST THESE TWO
EDGES PARALLEL

FIGURE 7: DIFFUSER POSITION ADJUSTMENT  04015_1

CAUTION: THIS TAG SURFACE MUST
BE FLUSH WITH THE ROOF SURFACE
OR MAY EXCEED NOT MORE THAN
émm (1/4") THE ROOF SURFACE.
USE A STRAIGHTEDGE TO ADJUST.

PLACE THE STRAIGHTEDGE THIS WAY

FIGURE 8: DIFFUSER POSITION ADJUSTMENT  04015_2

4. Tighten the clamp securing the diffuser
assembly to the ATD.

5. Reinstall the DPF compartment grille. Put a
small quantity of Sika 221 on screws (fig.9).

FINALLY, INSTALL THE DPF
COMPARTMENT VENTILATION
GRILLE. PUT A SMALL QUANTITY
OF SIKA 221 ON SCREW THREADS.

FIGURE 9: DIFFUSER POSITION ADJUSTMENT 04015 _3

3.2 MAINTENANCE

Inspect the diffuser assembly as follows:

e At vehicle inspection intervals, inspect
diffuser grille for stress cracking;

e Check for proper functioning of the rain cap
inside the diffuser housing, make sure that it
moves freely;

e Make sure that the water drain tube is not
clogged. Pour a cup of water into the diffuser
housing and assure that all the water is
drained at once at the other end of the drain
tube. If tube is clogged, remove tube and
blow compressed air inside, in reverse flow.

3.3 DIFFUSER ADAPTER

A diffuser adapter (Prevost #040710) is
available through Prevost Parts to permit
connection with current exhaust gas collecting
system.

FIGURE 10: DIFFUSER ADAPTER 04020
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2 PA1564



Section 05: COOLING SYSTEM

1. DESCRIPTION

A radiator and thermo-modulated fan are used
to effectively dissipate the heat generated by the
engine. A centrifugal-type water pump is used to
circulate the engine coolant (Fig. 1).

Two full blocking-type thermostats are used in
the water outlet passage to control the flow of
coolant, providing fast engine warm-up and
regulating coolant temperature.

The engine coolant is drawn from the lower
portion of the radiator by the water pump and is
forced through the transmission cooler before
going through the oil cooler and into the cylinder
block.

=== BYPASS TUBE ===

ENGINE

FIGURE 1: COOLANT FLOW SCHEMATIC (IMAGE DDC)

From the cylinder block, the coolant passes up
through the cylinder head and, when the engine
is at normal operating temperature, it goes
through the thermostat housing and into the
upper portion of the radiator. The coolant then
passes through a series of tubes where its heat
is dissipated by air streams created by the
revolving fan and the motion of the vehicle.

Upon starting a cold engine or when the coolant
is below normal operating temperature, the
closed thermostats direct coolant flow from the
thermostat housing through the by-pass tube to
the water pump. Coolant is recirculated through
the engine to aid engine warm up.

When the thermostat opening temperature is
reached, coolant flow is divided between the
radiator inlet and the by-pass tube. When the
thermostats are completely open, all of the
coolant flow is to the radiator inlet.
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FIGURE 2: COOLING SYSTEM COMPONENTS 05116

COOLANT FILLER CAP
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SIGHT GLASS

COOLANT LEVEL
SENSOR

FIGURE 3: COOLANT SURGE TANK 05132

The cooling system is filled through a filler cap
on the surge tank (Fig.3). A pressure cap
underneath the surge tank is used to maintain
pressure within the system. When system
exceeds normal pressure rating (14 psi - 96.53
kPa), the cap releases air and if necessary,
coolant through the overflow tube (Fig. 4). Two
thermostats are located in the housing attached
to the right side of the cylinder head (Fig. 2).
Furthermore, a water temperature sensor
mounted on the cylinder head (radiator side) is
also supplied for engine protection purposes.

The engine cooling system also provides hot
coolant fluid for the vehicle heating system. Refer
to section 22, "™HEATING AND AIR
CONDITIONING" in this manual for information
relating to heating system water circulation.
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! Connected to pipe between
4 thermostat housing & radiator inlet

Connected to
radiator Connected to thermostat

housing

Connected to ——» :,
pump inlet

«—— Qverflow hose

element filter. If the vehicle is not equipped with
fiters add the recommended inhibitor
concentration to the antifreeze/water solution.

NOTE

Do not add inhibitors to the antifreeze / water
solution if vehicle is equipped with a coolant
filter.

FIGURE 4: COOLANT SURGE TANK 05115

2. MAINTENANCE

A systematic routine inspection of cooling
system components is essential to ensure
maximum engine and heating system efficiency.

e Check coolant level in the surge tank daily,
and correct if required. Test antifreeze
strength.

\ MAINTENANCE

Maintain the prescribed inhibitor strength levels
as required. Coolant and inhibitor
concentration must be checked at each engine
oil change, every 12,500 miles (20 000 km) or
once a year, whichever comes first to ensure
inhibitor strength. For vehicles equipped with
coolant filters replace precharge element filter
with a maintenance element filter as per "SPIN-
ON COOLANT FILTER” in this section. If the
vehicle is not equipped with a filter, add the
recommended inhibitor concentration to the
antifreeze/water solution.

\ MAINTENANCE

Drain, flush, thoroughly clean and refill the
system every two years or every 200,000 miles
(320 000 km), whichever comes first. For
vehicle equipped with coolant filters, change
the precharge element filter or the existing
maintenance element filter for a new precharge

Coolant must be discarded in an
environmentally safe manner.

2.1 VEHICLES WITHOUT COOLANT FILTERS

Refer to Nalcool 3000 with Stabil-Aid bulletin
annexed to the end of this section for preventive
maintenance (at each oil change) and initial
treatment instructions (each time the cooling
system is drained and flushed).

2.2 VEHICLES WITH COOLANT FILTERS

Change the coolant precharge element filter for
a maintenance element filter at initial oil change
(see "Specifications" at the end of this section)
and replace existing maintenance element filter
with a new one as per "SPIN-ON COOLANT
FILTER" in this section. A precharge element
filter must be installed each time the cooling
system is drained and flushed prior to installing
a maintenance element filter.

e Check belts for proper tension; adjust as
necessary and replace any frayed or badly
worn belts.

e Check radiator cores for leaks and make
sure the cores are not clogged with dirt or
insects. To avoid damaging the fins, clean
cores with a low-pressure air hose. Steam
clean if required.

e Inspect the water pump operation. A leaky
pump sucks in air, increasing corrosion.

e Repair all leaks promptly. Unrepaired leaks
can lead to trouble. Inspect and tighten
radiator mounts periodically. Test and
replace thermostats regularly.

NOTE

In order to ensure the integrity of the system, it
is recommended that a periodic cooling system
pressure check be made. Pressurize the
cooling system to 103-138 kPa (15-20 psi)
using Radiator and Cooling System Tester,
J24460-1. Do not exceed 138 kPa (20 psi).
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NOTE

Any measurable drop in pressure may indicate
a leak. Whenever the oil pan is removed, the
cooling system should be pressure checked as
a means of identifying any incipient coolant
leaks. Make sure the cause of the internal leak

has been corrected before flushing the
contaminated system.
Leaks at the thermostat housing hose

connections may be caused by deformation of
connections or by rough surfaces on the castings
of the hose mounting surfaces. It s
recommended that "Dow Corning RTV-102
Compound" or any equivalent product be applied
on cast surfaces prior to hose installation.

/1\ CAUTION

Castings should be clean and free of oil and
grease before applying compound. No other
sealer should be wused with RTV-102
compound.

3. HOSES

Rotten, swollen, and worn out hoses or loose
connections are frequent causes of cooling
system problems.

Serious overheating is often caused by an old
hose collapsing or from rotten rubber shedding
from hoses and clogging the coolant passages.

Connections should be inspected periodically
and hose clamps tightened. Replace any hose
found to be cracked or swollen.

When installing a new hose, clean pipe
connections and apply a thin layer of a
non-hardening sealing compound. Replace worn
out clamps or clamps that pinch hoses.

3.1 CONSTANT-TORQUE HOSE CLAMPS ON
COOLANT LINES

All hose clamps of 1 3/8" ID and over, used on
the heating and cooling systems, are of the
"Constant-torque" type. These clamps are
worm-driven, made of stainless steel, and
supplied with a series of Belleville spring
washers. They also feature an extended integral
liner that covers the band slots to protect
soft/silicone hoses from damage, and help
maintain consistent sealing pressure.
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This type of clamp is designed to automatically
adjust its diameter to compensate for the normal
expansion/contraction of a hose and metal
connection that occurs during vehicle operation
and shutdown. The constant-torque clamp
virtually eliminates coolant losses due to "Cold
flow" leakage and greatly minimizes clamp
maintenance.

RADIATOR
CHARGE

AIR l
COOLER

(90-100 Ibf-in)

DRAIN PLUG —
FIGURE 5: COOLANT FLOW TO RADIATOR

05133

3.1.1 Installation

A torque wrench should be used for proper
installation. The recommended torque is 90 to
100 Ibf-in. (10 to 11 Nm). The Belleville spring
washer stacks should be nearly collapsed flat
and the screw tip should extend %" (6 mm)
beyond the housing (Fig. 6).

1/4" (6 mm)

—

FIGURE 6: CONSTANT-TORQUE CLAMP 05037

/1\ CAUTION

The hose clamps will break if over-torqued.
Do not over-tighten, especially during cold
weather when hose has contracted.
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3.1.2 Maintenance

The constant-torque clamps contain a "Visual
torque check" feature. When the tip of the screw
is extending %" (6 mm) out of the housing, the
clamp is properly installed and maintains a
leak-proof connection. Since the constant-torque
clamp automatically adjusts to keep a consistent
sealing pressure, there is no need to re-torque
hose clamps on a regular basis. During vehicle
operation and shutdown, the screw tip will adjust
according to the temperature and pressure
changes. Checking for proper torque should
be done at room temperature.

3.2 CONSTANT-TORQUE HOSE CLAMPS ON
CHARGE AIR COOLER (CAC)

If for any reason such as an accident, hose
clamps need to be changed; install and tighten
hose clamps to 10+1 Ibf-ft (dry) (Fig. 7).

CONSTANT-TORQUE HOSE CLAMPS
ON CHARGE AIR COOLER CIRCUIT
(torque 9-11 Ibf-ft)

To prevent slippage of the flexible hose
on the pipe, lean the clamps against the
rib at the end of each pipe

FIGURE 7: CHARGE AIR COOLER HOSE CLAMPS 05134

/1\ CAUTION

The hose clamps will break if over-tighten. Do
not over-tighten, especially during cold
weather when hose has contracted.

3.2.1 Maintenance

Since the constant-torque clamp automatically
adjusts to keep a consistent sealing pressure,
there is no need to retorque hose clamps on a
regular basis. During vehicle operation and

shutdown, the screw tip will adjust according to
the temperature and pressure changes.

Checking for proper torque should be done
at room temperature.

4. THERMOSTAT OPERATION

Coolant temperature is controlled by two
blocking-type thermostats located in a housing
attached to the cylinder head, on the turbo side
of the engine (Fig. 8).

At coolant temperature below approximately
182°F -188°F (83°C-86°C), the thermostat
valves remain closed and block the flow of
coolant from the engine to the radiator. During
this period, all of the coolant in the system is
recirculated through the engine and directed
back to the suction side of the water pump via a
bypass tube. As the coolant temperature rises
above 182°F -188°F (83°C-86°C) the thermostat
valves start to open, restricting the bypass
system, and allowing a portion of the coolant to
recirculate through the radiator. When the
coolant temperature reaches approximately
202°F (95°C) thermostat valves are fully open,
the bypass system is blocked off and the coolant
is directed through the radiator.

VENT LINE CONNECTION

’f‘ ~—— VERTICAL ELBOW
e/ & (to radiator)

CONNECTION

W

\ Y
\
m
3
P
w
w
_|
c
m
m

=— THERMOSTAT
—
Z HOUSING

SEAL

THERMOSTAT

el ¢

FIGURE 8: THERMOSTAT HOUSING  (IMAGE DDC) 05117

5. COOLANT
5.1 COOLANT LEVEL VERIFICATION

Coolant level is correct when cold coolant is
visible through the surge tank sight glass
(Fig. 9). If coolant level is low, fill cooling system.
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SURGE TANK
SIGHT GLASS

FIGURE 9: SURGE TANK SIGHT GLASS 05114

5.2 COOLANT LEVEL SENSOR

This warning device consists of a fluid level
probe mounted on the surge tank. The probe
sends a signal to the MCM to indicate coolant
level. If the coolant level drops below the probe,
the "Check Engine" light flashes and a
diagnostic code is registered (see section 01"
ENGINE").

/1\ CAUTION

Do not run engine with the “Check Engine”
light flashing.

The level probe is mounted on the R.H. side of
the surge tank while the electronic module is
mounted inside the rear electric junction box.

5.3 THAWING COOLING SYSTEM

If the cooling system becomes frozen solid,
place the coach in a warm area until the ice is
completely thawed. Under no circumstances
should the engine be operated when the cooling
system is frozen, as it will result in engine
overheating due to insufficient coolant.

Once thawed, check engine, radiator and related
components for damage caused by expansion of
frozen coolant fluid.

5.4 COOLANT REQUIREMENTS

The coolant provides a medium for heat transfer
and controls the internal temperature of the
engine during operation. In an engine having
proper coolant flow, some of the combustion
heat is conveyed through the cylinder walls and
the cylinder head into the coolant. Without
adequate coolant, normal heat transfer cannot
take place within the engine, and engine
temperature rapidly rises. Coolant must
therefore be carefully selected and properly
maintained.
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Select and maintain coolant in order to meet the
following basic requirements:

e Provide for adequate heat transfer.
e Provide protection from cavitation damage.

e Provide a corrosion and erosion resistant
environment within the cooling system.

e Prevent formation of scale or sludge
deposits in the cooling system.

e Be compatible with the cooling system hose
and seal materials.

e Provide adequate freeze protection during
cold weather operation.

Combining suitable water with reliable inhibitors
satisfies the first five requirements. When freeze
protection is required, a solution of suitable
water and antifreeze containing adequate
inhibitors will provide a satisfactory coolant fluid.
Ethylene glycol-based antifreeze is
recommended for use in Series 60 engines. The
cooling system capacity is 24 US gal (91 liters).

NOTE

In general, antifreeze does not contain
adequate inhibitors. For this reason,
supplemental coolant additives are required.

For a complete overview of engine coolants
used with Detroit Diesel Engines, refer to
"Coolant Selections" For Engine Cooling
Systems Guide at the end of this section
(#7s€298).

5.5 COOLING SYSTEM RECOMMENDATIONS

Always maintain cooling system at the proper
coolant level. Check daily.

The cooling system must be pressurized to
prevent localized boiling of coolant. The system
must be kept clean and leak-free. The filler and
pressure caps must be checked periodically for
proper operation.

A decal (052635) located on the surge tank
provides information on recommended coolants.

AVERT | SSEMENT re PAS OUVRIR A CHALD
F‘hi'r l(;EEl‘ CAUTION  MEVER OFEN wen HOT
[ . ANTIGEL RECOMMANEE :
FECOMMENDED ANTIFREEZE : PREVOST#685125
ANT l FREEZE CETROIT DIESEL POWER COOL 23512138
PRESTONE HEAVY-DUTY 72702, 70119, 70102

L [CEEC]

05104
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Recommended phosphate free coolants:

e Prevost #685125;

e Detroit Diesel “DDC Power Cool” (P/N
23512138);

e Prestone AF977 (bulk), 72702 (3.78 L),
70119 (205L), 70102 (4L).

5.6 INHIBITORS

A coolant solution, which has insufficient
inhibitors or no inhibitors at all, invites the
formation of rust, scale, sludge and mineral
deposits within the cooling system. These
deposits can cause water pump seal wear and
coat the interior of coolant system passages.
Heat transfer is reduced as deposits build up,
leading to an overheating condition. Continued
operation with this condition can lead to serious
engine damage: liner scuffing, scoring, piston
seizure and cylinder head cracking. These
damages can occur quickly or over a longer
period of time, depending of location and
amount of deposits. Improperly inhibited
coolants can become corrosive enough to "eat
away" coolant passages and seal ring grooves
and cause leaks to develop. Hydrostatic lock
can occur if leak is internal and accumulates on
top of a piston. The result may be a bent
connecting rod. Cavitation erosion may occur in
improperly inhibited coolants. Cavitation erosion
is caused by the implosion of tiny bubbles
against localized surfaces of the system. Such
implosion causes pinpoint pressures high
enough to erode pump impellers, cylinder liners
and cylinder blocks. In extreme cases, their
surfaces are so deeply pitted that they appear to
be spongy, and holes can develop completely
through them.

5.6.1 Inhibitor Test Procedures

Test Kits are commercially available to check
engine coolant for nitrite concentration. Nitrite
concentration is an indication of Supplemental
Coolant Additive (SCA) level. Nitrite must be
maintained within recommended levels. Coolant
must be tested at each oil change to insure that
inhibitor levels are maintained within the ranges
shown hereafter:

NOTE

Above SCA values with Detroit Diesel #7se298
or TMC RP-329 “Type A”. Use Nalco Chemical
Company nitrite test kits (CO-318). A factory
coolant analysis program is available through
Detroit Diesel distributors under part humber
23508774.

DDC Fully Formulated Glycol Coolant Limits

-30 -— 50(°F) Freeze Point (°F)
125 -— 500 ppm Boron (ppm)
800 -— 3200 ppm Nitrite (ppm)
200 -— 750 ppm Nitrate (ppm)
50 — 250 ppm Silicon (ppm)
0 ppm MAX Phosphorus (ppm)
8.0-—-11.0 pH
40 ppm MAX Chlorides (ppm)
100 ppm MAX Sulfates (ppm)

PA1564
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1.

.7 COOLANT RECOMMENDATIONS

Always use recommended antifreeze,
inhibitor and water at proper concentration
levels. A 50% coolant/water solution is
normally used as factory fill. Antifreeze
concentration over 70% is not recommended
because of poor heat transfer capability,
adverse freeze protection and silicate
dropout. Antifreeze concentration below 30%
offers little freeze, boilover or corrosion
protection.

. Use only ethylene glycol antifreeze meeting
the Detroit Diesel #7se298 or TMC RP-329
“Type A” formulation.

. Use an antifreeze solution year-round for
freeze and boil-over protection. Seasonal
changing of coolant from an antifreeze
solution to an inhibitor/water solution is
recommended.

Pre-mix coolant makeup solutions at proper
concentrations before adding to the cooling
system.

Maintain the prescribed inhibitor strength
levels as required.

6. Do not mix different base inhibitor packages.

. Always maintain proper coolant level.
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/1\ CAUTION

Always test the solution before adding water
or antifreeze.

8. If cooling system is not at the proper
protection level. Mix coolant/water solution to
the proper concentration before adding to the
cooling system

9. Use only non-chromate inhibitors.

10.Distilled water is recommended.

5.7.1 Coolant Not Recommended

e All antifreeze and coolant containing
phosphorous;

e Automotive type coolants;

¢ Methoxy propanol-base antifreeze;

e Methyl alcohol-base antifreeze;

e Sealer additives or antifreezes containing
sealer additives.

5.7.2 Additives Not Recommended

e Soluble QOils;

e Chromates.

7zf WARNING

Never remove filler cap while coolant is hot.
When coolant is at ambient temperature,
release pressure from system by turning the
pressure cap counterclockwise 1/4 turn; then
remove filler cap slowly. A sudden release of
pressure from the heated cooling system can
result in severe burns from the expulsion of
hot coolant fluid.

5.7.3 Vehicles Without Coolant Filters

Refer to Nalcool 3000 with Stabil-Aid bulletin
annexed to the end of this section for preventive
maintenance (at each oil change) and initial
treatment instructions (each time the cooling
system is drained and flushed).

5.7.4 Vehicles With Coolant Filters

Change the coolant precharge element filter for
a maintenance element filter at initial oil changes
(see Specifications at the end of this section)
and replace existing maintenance element filter
with a new one as per "SPIN-ON COOLANT
FILTER" in this section. A precharge element
filter must be installed each time the cooling
system is drained and flushed before installing a
maintenance element filter.

NOTE
The coolant filter contains inhibitors.

6. DRAINING COOLING SYSTEM

Use the following procedures to drain the
cooling system partially or completely.

6.1 VEHICLES EQUIPPED WITH CENTRAL
HVAC SYSTEM

|/ HEATER LINE 'Y
SHUTOFF VALVES g

FIGURE 11: HEATER LINE SHUTOFF VALVES (WE)

PA1564 9
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6.2 VEHICLES EQUIPPED WITH SMALL
HVAC SYSTEM

4. Open drain cock at bottom of thermostat
housing to drain the coolant trapped above
the thermostats (Fig. 8).

5. Open the radiator drain cock (Fig. 16).

DRAIN PLUG

Wi
| .ff HEATER LINE
| /| sHUTOFF vALVES

FIGURE 14: WATER PUMP DRAIN PLUG 05093
6. Open engine drain cock.

7. Remove the transmission oil cooler. Drain,
flush and inspect. Refer to Section 7,
“TRANSMISSION” for oil cooler
maintenance or preventive replacement.

/1\ CAUTION

FIGURE 13: HEATER LINE SHUTOFF VALVES (WE)
To drain engine and related components:

1. Stop engine and allow engine to cool. Close
both heater line shutoff valves (Refer to
figures 10, 11, 12 & 13).

7zf WARNING

Before proceeding with the following steps,
make sure the coolant has cooled down. The
sudden release of pressure from a heated
cooling system can result in loss of coolant
and possible personal injury (scalding) from

Drain water pump completely before extended
storage to avoid possible water pump
damage.

If freezing weather is anticipated and the
engine is not protected with antifreeze, drain
the cooling system completely when vehicle is
not in use. Trapped water in the cylinder
block, radiator or other components may
freeze and expand resulting in damages.
Leave the drain plugs open until the cooling
system can be filled with coolant fluid. Do not
run engine with cooling system empty.

the hot liquid.

2. Unscrew the surge tank pressure cap
counterclockwise, ¥ turn to let air enter the
system and permit the coolant to drain
completely from system.

3. Unscrew the water pump housing inlet line
drain plug (Fig. 14).
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To drain the entire system, do the previous
steps while maintaining the shutoff valves in the
open position; then follow the procedure under
“9.2 Draining Heating System” in Section 22.

7. FILLING COOLING SYSTEM

If only the engine and related components were
drained, maintain the two heater line shutoff
valves in their closed position, then proceed as
follows.

1. Close all drain cocks. Refer to draining
procedure for the location of draining points.
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2. Refill cooling system from the surge tank
filler cap inlet with a recommended ethylene
glycol-based antifreeze and water solution of
the required concentration. Add Detroit
Diesel selected product cooling system
inhibitors (if required).

NOTE

The coolant level should remain within two
inches of the surge tank filler neck.

NOTE

Make sure the vent line at top of thermostat
housing is properly connected and not
obstructed. The vent line (thermostat housing
dome to radiator top tank) is required to
ensure complete engine fill and proper
venting of air in the system.

3. Install the filler and pressure caps, then start
the engine and run it at fast idle until
reaching normal operating temperature.
Check for leaks.

NOTE

If for any reason, the coolant level drops
below the surge tank level probe, the Check
Engine light will flash.

4. Stop engine and allow cooling.

Open the two heater line shutoff valves,
check the coolant level in the surge tank,
and then add as required.

/1\ CAUTION

Never pour cold coolant into a hot engine.
The sudden change in temperature may crack
the cylinder head or block.

If the entire system has been drained, redo the
previous steps while maintaining the two heater
line shutoff valves in the "Open" position. With
engine running, activate the driver's and central
heating systems to permit coolant circulation.
Complete the procedure by bleeding the heater
cores as explained in Section 22, under “9.4
Bleeding Heating System”.

8. FLUSHING

If the cooling system is contaminated, flush the
cooling system as follows:

1. Drain the coolant from the engine.

2. Refill with clean water.

/1\ CAUTION

If the engine is hot, fill slowly to prevent rapid
cooling and distortion of the engine castings.

3. To thoroughly circulate the water, start and
run the engine for 15 minutes after the
thermostats have opened.

4. Fully drain system.

Refill with clean water and operate for 15
minutes after the thermostats have opened.

6. Stop engine and allow cooling.
7. Fully drain system.
Vehicles without coolant filters:

Fill with a 50/50-antifreeze/water solution
and add required inhibitors.

Vehicles with coolant filters:

Replace the coolant filter with a precharge
element filter; in this case do not mix
inhibitors with antifreeze/water solution.

Dispose of spent fluids in an environmentally
responsible manner according to regulations in
effect in your area.

8.1 COOLING SYSTEM DESCALERS

If the engine overheats and the fan belt tension,
coolant level and thermostat operation have
been found to be satisfactory, it may be
necessary to de-scale and flush the entire
cooling system.

Remove scale formation by using a reputable
and safe de-scaling solvent. Immediately after
using the de-scaling solvent, neutralize with a
neutralizing agent. It is important that product
directions be thoroughly read and followed.

After using the solvent and neutralizer, fully
drain the system, and then reverse flush the
engine and radiator (see "Reverse Flushing" in
this section) before filling the system with
coolant solution.

8.2 REVERSE FLUSHING

After the engine and radiator have been
thoroughly de-scaled, they should be reverse-
flushed. The water pump should be removed
and the radiator and engine reverse-flushed
separately to prevent dirt and scale deposits
from clogging the radiator tubes or being forced
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through the pump. Reverse flushing is
accomplished by hot water, under pressure,
being forced through the cooling system in a
direction opposite to the normal flow of coolant,
loosening and forcing deposits out.

The radiator is reverse flushed as follows:

1. Remove the radiator inlet and outlet hoses
and replace existing radiator cap with a new
one.

2. Attach a hose to the top of the radiator to
lead water away from the engine.

3. Attach a hose at the bottom of the radiator
and insert a flushing gun in the hose.

4. Connect the water hose of the gun to the
water outlet and the air hose to the
compressed air outlet.

5. Turn on the water and when the radiator is
full, turn on the air in short blasts, allowing
the radiator to fill between blasts.

NOTE

Apply air gradually. Do not exert more than
138 kPa (20 psi) air pressure. Too great a
pressure may rupture a radiator tube.

6. Continue flushing until only clean water is
expelled from the radiator.

The cylinder block and cylinder head water
passages are reverse flushed as follows:

1. Remove the thermostats and the water
pump.

2. Attach a hose to the water inlet of oil cooler
housing to drain water away from engine.

3. Attach a hose to the water outlet at the top of
the cylinder head (thermostat housing) and
insert the flushing gun in the hose.

4. Turn on the water until the jackets are filled,
and then turn on the air in short blasts. Allow
jackets to fill with water between air blasts.

5. Continue flushing until the water from the
engine runs clean.

If scale deposits in the radiator cannot be
removed by chemical cleaners or reverse
flushing as outlined above, it may be necessary
to remove the upper tank and rod out the
individual radiator tubes with flat steel rods.
Circulate the water through the radiator core
from the bottom to the top during this operation.
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9. SPIN-ON COOLANT FILTER

The optional engine cooling system filter is used
to filter out impurities such as scale or sand from
the coolant and it also eliminates the process of
adding inhibitors to the antifreeze/water solution.
The filter is mounted onto the cooling fan drive
mechanism aluminum casting (Fig. 15).

NOTE

If a coolant filter is to be installed on an
engine already in service, drain and flush the
cooling system before installing the filter.

COOLANT FILTER

FIGURE 15: COOLANT FILTER 05138

To replace a filter:

1. Close the two filter shutoff cocks on the filter
mounting head and unscrew the old filter
from mounting.

7zf WARNING

Failure to relieve cooling system pressure
may result in personal injury.

2. Remove and discard the filter.

3. Clean the filter adapter with a clean, lint-free
cloth.

4. Coat surface of gasket with oil, tighten 2/3 to
1 turn after gasket makes contact with head.

5. Open the two filter shutoff cocks.

6. Start engine and check for leaks.

PA1564



Section 05: COOLING SYSTEM

/1\ CAUTION

Do not exceed recommended service
intervals.

RADIATOR

| €—— COOLANT
/ OUTLET

\ MAINTENANCE

The precharge element filter lasts for 12,500
miles (20 000 km) or one year, whichever
comes first. Replace the precharge element
filter with a maintenance element filter, which
lasts for 200,000 miles (320 000 km) or two
years, whichever comes first. Each time the
coolant is renewed, a precharge element filter
must be installed before instaling a
maintenance element filter.

RADIATOR
DRAIN PLUG

FIGURE 16: RADIATOR DRAIN PLUG 05139

11. CHARGE AIR COOLER LEAKAGE
Spec for CAC acceptable leakage:

PRECHARGE ELEMENT FILTER
Prevost number: 550629

MAINTENANCE ELEMENT FILTER
Prevost number: 550630

CORROSION INHIBITOR & COOLANT
STABILIZER

Make: Detroit Diesel Number: 23507857
Make: Nalco Number: DD3000-15

“The CAC is considered acceptable if it can hold
30 psi (206 kpa) gauge pressure with less than
5 psi (34.5 kpa) loss in 15 seconds after turning
off the hand valve.”

NOTE

This spec does not apply if there is any
evidence that the leak was caused by a
foreign object impact.

10. RADIATOR

The radiator is mounted on the L.H. side of
engine compartment. It is designed to reduce
the temperature of the coolant under all
operating conditions. It is essential that the
radiator core be kept clean and free from
corrosion and scale at all times.

10.1 MAINTENANCE

12. COOLING FAN DRIVE MECHANISM

\ MAINTENANCE

Inspect the exterior of the radiator core every
25,000 miles (40 000 km) or once a year,
whichever comes first. Clean with a quality
grease solvent, such as a mineral spirits and
dry with compressed air. Do not use fuel oil,
kerosene, gasoline, or any caustic material. It
may be necessary to clean the radiator more
frequently if the vehicle is operated in
extremely dusty or dirty areas. Refer to coolant
system flushing and reverse flushing in this
section for maintenance of radiator interior.

FIGURE 17: COOLING FAN DRIVE MECHANISM

PA1564 13
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12.1 DRIVE PULLEY AND UNIVERSAL JOINT
SHAFT

To disconnect the universal shaft, proceed as
follow:

/N WARNING

Set the ignition to the OFF position and
remove the key from the contact switch to
prevent accidental starting of the engine.

1. Unwrap the drive belt from around the pulley
(see paragraph MOUNTING THE DRIVE
BELT).

2. Dismount the drive pulley. Gain access to the
6 mounting bolts from behind the pulley,
through the opening in the cast aluminum
support (Fig. 18).

3. Unscrew and remove the universal joint shaft
mounting bolts (6) at the right angle gearbox.

4. Slowly, move the shaft toward the rear of the
vehicle.

5. Finally, dismount the universal joint shaft
from the drive pulley (6 bolts).

IDLER BOLT (4X)
32 Ibf-ft (44 Nm)

PROTECTIVE CAP

60 Ibf-ft (75 Nrm)

BOLT
32 Ibf-ft (44 Nm)
&7

FIGURE 19: TIGHTENING SPECIFICATION 05140

1. Remove the protective cap (replace with a
new one).

2. Unscrew the idler mounting bolt.

3. Replace idler with a new one.

Installation of the universal joint shaft is the
same as removal, but in reverse order.

/1\ CAUTION

6 bolts
(pulley)

When installing the idler, make sure it rests
perfectly against the bearing surface on the
cast aluminum support. If not, the drive belt
may slip of the idler. See figure below.

12 bolts

(univ. Joint shaft)
16 Ibf-ft (22 Nm)

l’l'@f@;\\‘\‘\\\\\\\\ CAST ALUMIMUM
=|“_-|_:"_=—l“ MATING SURFACE
272222

PROTECTIVE
CAP

FIGURE 18: TIGHTENING SPECIFICATION 05123A

12.2 IDLER REPLACEMENT

If an idler is defective, replace as follow:

/N WARNING

Set the ignition to the OFF position and
remove the key from the contact switch to
prevent accidental starting of the engine.

14 PA1564

FIGURE 20: IDLER MOUNTED ON THE CAST ALUMINUM
SUPPORT

4. Bolt the new idler on the cast aluminum
support. Tighten to 32 Ibf-ft (44 Nm).

5. Place a new protective cap.

13. VARIABLE SPEED COOLING FAN

The cooling fan clutch has two thermostatically
controlled speeds, plus a neutral (clutch
disengaged). The MCM controls the speed by
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comparing data from engine coolant
temperature, charge air temperature, Allison
transmission oil temperature and small A/C High
side pressure to a set of calibration data. The
fan drive clutch is electromagnetic; the MCM
sends an electric current to regulate speed by
activating one magnetic coil for the first speed
and two magnetic coils for the second speed.

The settings are:

Engine Air intake Allison
coolant temp. trans. oil
temp. temp.

engine is overheating, execute the following
procedure:

1. Set the ignition key to the ON position.

2. Activate the dashboard Telltale Light Test
switch 3 times within 4 seconds.

3. In the engine compartment, set the starter
selector switch to REAR START and then
start the engine from the rear.

/N WARNING

temperature | 208°F: fan | 194°F: fan | 230°F: fan

rising engages in | engages in | engages in
HIGH HIGH HIGH
SPEED SPEED SPEED

ﬁ 203°F: fan | 176°F: fan | 216°F: fan
engages in | engages in | engages in
LOW LOW LOW
SPEED SPEED SPEED

temperature | 203°F: fan | 189°F: fan | 225°F: fan
dropping HIGH HIGH HIGH

SPEED SPEED SPEED
ﬂ disengages disengages disengages

198°F: fan | 170°F: fan | 210°F: fan
LOW LOW LOW

SPEED SPEED SPEED
disengages disengages disengages

Small A/C high side pressure

pressure rising 170 psi: fan engages in HIGH

SPEED

120 psi: fan engages in LOW
SPEED

pressure dropping 130 psi: fan HIGH SPEED

disengages
ﬂ 90 psi: fan LOW SPEED
disengages

/N WARNING

DO NOT work near the fan with the engine
running or the ignition in the ON position. The
engine fan can engage at any time without
warning. Anyone near the fan when it turns on
could be seriously injured.

13.1 LOCKING RADIATOR FAN FOR
EMERGENCY OPERATION

13.1.1 Electrical Locking

If the cooling fan clutch does not function due to
an electrical control system malfunction and the

Potential Accident Risk. Always use extreme
caution when working in the vicinity of hot,
rotating or moving parts.

While in this mode, the rear start push-button
can be used to manually engage the fan clutch.
The multiplex system knows when the engine is
already running, and it will not activate the
starter.

4. Press the push-button one time to engage
the clutch to 1% speed, press a second time
to engage to 2™ speed, press a third time to
stop the fan, press once again to return to 1%
speed.

NOTE

If the fan clutch does not engage using this
procedure then the clutch is faulty or the
wiring between the multiplex module and the
clutch is faulty. Mechanically lock the fan as
described in section 14.1.2.

13.1.2 Mechanical Locking

Once mechanically locked, the fan is rigidly
connected to the drive mechanism and will
rotate continuously, with no considerations for
the cooling needs. This is an emergency
situation and the vehicle shall not be operated in
that situation for an extended period.

In case of a magnetic clutch malfunction:

1. Set the ignition to the OFF position and
remove the key from the contact switch to
prevent accidental starting of the engine.

2. Disconnect the fan clutch electrical
connector.

3. Unscrew and remove the 4 spare bolts
screwed to the angle on the fan gearbox
mounting support.

PA1564 15



Section 05: COOLING SYSTEM

4. Turn the fan blades in order to position the
locking plate bores over the rotor's threaded
sockets.

5. Screw in and tighten the spare bolts
(Fig. 21).

6. Using the automatic belt tensioner, release
tension on the drive belt in order to be able to
rotate the fan clutch drive mechanism by
hand.

7. Rotate the shaft to get access to the second
locking plate and rotor threaded sockets.

8. Screw in and tighten the spare bolts.

Use 2 spare
bolts to lock
the fan to the
rotor using
this locking
plate

13.2 MAINTENANCE

1. Clean the fan and related parts with clean
fuel oil and dry them with compressed air. Do
not clean with steam or high-pressure jet.

2. Check the fan blades for cracks or other
damage. Replace the fan if the blades are
cracked or deformed.

3. Remove any rust or rough spots in the
grooves of the fan pulley. If the grooves are
damaged or severely worn, replace the

pulley.

4. Do not restrict fan rotation during engine
operation for any reason.

5. Do not operate fan-driving mechanism with a
damaged fan assembly. Replace a damaged
fan as soon as the fault is noted.

6. Immediately investigate and correct any
operator  complaint  involving driving
mechanism or cooling system performance.

7. When questions arise, obtain answers before
proceeding. Assistance is available through
the authorized Field Sales distributor serving
your area.

16 PA1564

13.3 INSPECTION

DANGER

]
\J @
Segn .Gc..

Set the starter selector switch in engine

compartment to the "Off" position to prevent
accidental starting of the engine.

e Check security of fasteners securing fan
blade assembly to fan driving mechanism.

e Check coupling installation between fan
blade assembly and gearbox.

e Visually inspect fan driving mechanism, fan
blade assembly, shroud, radiator, and
surrounding area for evidence of contact
between rotating and non-rotating parts.

e Check drive belt for fraying, cracking, and
proper tension.

e Turn fan through at least 360° of rotation. It
should turn smoothly with no resistance.

13.4 FAN REMOVAL / INSTALLATION

The fan is bolted to the magnetic clutch. To
remove the fan:

1. Unscrew and remove the mounting bolts and
washers.

To reinstall the fan:

1. If the fan is still in the radiator fan shroud,
place 2 of the mounting bolts on the opposite
side of the clutch, in reverse direction, in
order to use them as guide pins to position
the fan.

2. Once properly positioned, screw the 4
remaining bolts back in and tighten properly
(16 Ibf-ft; 22 Nm).

3. Finally, take the 2 bolts that were used as
guide pins and screw them back in on the
proper side of the clutch and tighten properly.
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FIGURE 22: RADIATOR FAN MOUNTING BOLTS 05125

14. FAN RIGHT ANGLE GEARBOX

The radiator fan is belt driven from the engine
crankshaft pulley through a drive belt, a
universal joint shaft, a right angle gear and
clutch assembly.

All plugs:

26 Ibf-ft (35 Nm)

FIGURE 23: RIGHT ANGLE GEARBOX 05118

14.1 MAINTENANCE

\ MAINTENANCE

Change the right angle gearbox oil every
50,000 miles (80,000-km) or once a year,
whichever comes first.

Use Synthetic Gear Lubricant SAE 75W-90.

14.2 OIL CHANGE

1. Stop engine and make sure that all engine
safety precautions have been observed.

2. Set the ignition to the OFF position and
remove the key from the contact switch to
prevent accidental starting of the engine or
set the rear start panel selector switch to the
OFF position.

3. Remove the drain plug located underneath
the right angle gearbox case and allow the oll
to drain into a suitable container.

4. Replace the seal and screw the drain plug
back in (torque: 26 Ibf-ft).

5. Unscrew and remove the side filler plug.
6. Unscrew and remove the top filler plug.

7. Add gear lubricant. The oil level is correct
once the top of the oil has reached the
bottom of the side filling point.

8. Replace the seals and screw side and top
filler plug back in (torque: 26 Ibf-ft).

9. Clean gear case carefully.

10.Start the engine and allow running a few
minutes. Stop the engine and check for
leaks.

14.3 REMOVAL / INSTALLATION

To remove the right angle gearbox, proceed as
follow:

1. Set the ignition to the OFF position and
remove the key from the contact switch to
prevent accidental starting of the engine.

2. Disconnect the fan clutch electrical
connector.

3. Dismount the fan and lean it against the
radiator (refer to previous paragraph).

4. Disconnect the universal joint shatft.

Remove Loosen only

AW

Unscrew and remove 4
gearbox mounting bolts.
torque: 60 Ibf-ft (75 Nm)

oY

Never loosen these bolts,
they assure proper vertival
positioning of the right angle
gearbox

FIGURE 24: RIGHT ANGLE GEARBOX MOUNTING 05126

() o
o>

5. Dismount the angle (see fig. 24).

6. Loosen the gearbox support bracket top
bolts.

7. Unscrew and remove 4 gearbox mounting
bolts.

17
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8. Slide the gearbox out of the support
assembly.

Installation procedure is the same as removal
but in reverse order. Tighten the 4 mounting
bolts as specified.

15. COOLING FAN DRIVE BELT

15.1 MOUNTING THE DRIVE BELT

To install the cooling fan drive belt, proceed as
follow:

/N WARNING

Set the ignition to the OFF position and
remove the key from the contact switch to
prevent accidental starting of the engine.

/N WARNING

Potential Accident Risk. Always use extreme
caution when working in the vicinity of hot,
rotating or moving parts.

4. Release the tensioner slowly and let it return
to its natural position.

COOLING FAN DRIVE BELT
Make: Dayco Type: 14PK2605

Prevost number: 550926

Cooling fan
drive belt

™~

Engine
crankshaft pulley

mechanism pulley

Automatic belt
tensioner

FIGURE 25: DRIVE BELT ROUTING 05137

1. Wrap the new drive belt around the fan drive
mechanism pulley, the idlers and the
automatic tensioner idler as shown on figure
25.

2. Using a ¥2" breaker bar or a 1 2" open end
wrench, rotate the automatic tensioner in
clockwise direction to relieve tension on the
belt and hold the tensioner in that position
(Fig. 25).

3. Finally, place the drive belt around the engine
crankshaft pulley.
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16. SPECIFICATIONS

Cooling System Capacity (Approximation)

INCIUAES NEALING SYSIEIM.....iiiiii et snee e e e e sneeesnreesnee s 24 US gal (91 liters)
Thermostat

[N TUT gl oL ST YT [T 2
S =V (0 1 o] o 11 o 1RSSR 182-188°F (83-86°C)
[T YA o] 0= o TSSO 202°F (95°C)
Cooling Fan Drive Belt

= L PSR SUPR U R PP Dayco
1Y/ 1= R STTR Poly-Rib 14PK2605
L SRS 1
Prevost NUMDET ... 550926
Coolant

PrevOSEt NUIMDET ... et 685125
(1O (=011 =T G o T ) S SUS 23512138
Prestone (Heavy DULY)......ccccoceeeiieeiieeciee e AF977 (bulk), 72702 (3.78 L), 70119 (205L), 70102 (4L)
Corrosion Inhibitor and Coolant Stabilizer

Supplier number....... DELrOIt DIESEI.....eoueieeieieeteert et 23507857
Supplier number....... NN = 1o SR DD3000-15
Coolant Filter

NUMDBEBI USEA ... ..o 1
MBKE ... Nalco
13 L= RO Spin-on
MAINTENANCE ELEMENT FILTER

Supplier nuMber. ....Detroit DIESEN..........oo i e 23507545
SUPPlier NUMDBDET......NAICO. ... ittt st e e be e eabe e e beeesanee s DDF3000
Prevost NUMDET ..o, 550630
PRECHARGE ELEMENT FILTER

Supplier NUMDBET.....DEIOIt DIESE........coiiieieie et s b e saeee s 23507189
SUPPliEr NUMDET......NAICO. ...ttt e b e e e sae e e be e e sabe e sbeeeenees DDF60
Prevost NUMDET ..o, 550629
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Instrucciones de servicio
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Reemplazo de amortiguadores de goma 127.032 con EBO112
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Lieferumfang / Delivery / Volumen de suministro

Schrauben 50.002 (Pos. ), 50.099 (Pos.2) und 65.003 (Pos.3) zusammen mit
Gummidampfer 127.032 (Pos.4) und Reparaturanlteitung 142.219 (Pos.6)
in Minigripbeurel 141.018 (Pos.5) verpacken.

Pos.5 und 6 nicht dargestellf.

1 6 1 | Stk | Reparaturanteitung LDD Austousch Gummidampfer 127.0 142219
5 1 | Stk | Minigripbeutel 220x130x0.050 141018
‘| & 6 | Stk | Gummidampfer 127.032
13 3 | Stk | IN-STARLIKO-Schraube M6x8-8.8-A3C-P30 65.003
12 6 | Stk | Zyl.-Schraube DIN 912-M8x22-8.8-A3C 50.099
1 4 | Stk | Zyl.-Schraube DIN 912-M5%8-8.8-A3C 50.002
Pos. | Menge Eg; Benennung Sachnummer /Nor m-Kur zbezeichnung Bemerkung
1 2 3 4 5 6
LINNIG ppeeenn fslh M A
Mﬂrkdorf Rechte nach DIN 34 vor Werkst.:
2 |3%8 27ar2008 | Met Datum Name
1 |3130 22006 | Kre | Bearb) T7.06.04 Meckes Epsarzreﬂbdugpuppe
Gepr.
Frein. far LDD (auBer LDD12)
77704
Blart
Gew: 0360 kg EBO112 .
| Index| Anderungsnummer| Darum [Name] £rs.f.29. EBO03EBOTI2/E601 [ Ewst.os  EBOBS '

Ersatzteilbaugruppe / Assembly group / Juego de refacciones EBOI 12

6 x 127.032

Gummidimpfer
Rubber damper
Amortiguadores de goma

6 x 50.099
Zyl.-Schraube

Socket head cap screw
Tornillo cabeza allen

3 x65.003

IN-STAR LIKO-Schraube
IN-STAR LIKO-screw
Tornillo IN-STAR LIKO

4 x 50.002
Zyl.-Schraube

Socket head cap screw
Tornillo cabeza allen

Achtung: Attention: Atencion:
Je nach Ausfiihrung des Beause of differnt versions Debido a las diferentes
Drehschwingungs- of the torsional vibration versiones de Poleas

dédmpfers konnen evtl.
Schrauben bzw.
Gummidampfer iibrig
bleiben !

damper, it is possible that
some of the delivered
screws and rubber damper
are not be used !

antivibratorias, es posible

que algunos de los tornillos

y amortiguadores de goma
no se utilizen!
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1.

4 Zyl.-Schrauben M5
bzw. 3 IN-STAR LIKO-

1.

Remove 4 socket head
cap screws M5 resp. 3

1.

Retire los 4 tornillos M5
o 3 tornillos M6 IN-

Schrauben M6 am IN-STAR LIKO-screws STAR LIKO de la tapa
Deckel entfernen. M6 on the cover. de la polea.
2. 2. 2.

Deckel entfernen.

Remove cover.

Retire la tapa.

3.

4 bzw. 6 Zyl.-Schrauben
M8 der Gummidimpfer
entfernen.

3.

Remove 4 resp. 6 socket
head cap screws M8 of
the 4 resp. 6 rubber
damper.

3.

Retire los 4 o 6 tornillos
MS de los
amortiguadores de goma
de la polea.

4.

4 bzw. 6 Gummididmpfer
entfernen.

4.

Remove 4 resp. 6 rubber
damper.

4.

Retire los4 0 6
amortiguadores de goma
de la polea.

S.

Nach Entfernen der
Gummidimpfer alle 4
bzw. 6 Gewinde M8
reinigen.

S.

After removing of the
rubber damper clean all
of the 4 resp. 6 threads.

S.

Después de retirar los
amortiguadores de goma
de la polea, limpiar las 4
0 6 roscas.
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6.

4 bzw. 6 neue Zyl.-
Schrauben 50.099 mit
Loctite 270 versehen und
4 bzw. 6 neue
Gummidampfer 127.032
an Nabe anschrauben.

6.

Protect 4 resp. 6 new
socket head cap screws
50.099 with Loctite 270
and attach the 4 resp. 6
new rubber damper on
the hub.

6.

Aplicar Loctite 270

o equivalente a los

4 o 6 tornillos M8
nuevos (50.099), y
sujetar los 4 o0 6 nuevos
amortiguadores de goma

Anzugsmoment Tightening torque ala polea.

Ma =25 Nm Ma =25 Nm Torque de apriete
(18,5 Ibs.ft) Ma =25 Nm

(18,5 Ibs.ft)

7. 7. 7.

Deckelmontage: Mounting the cover: Montaja de la tapa:

Bei LK 4x90°: Pitch circle 4x90°: Tapa con 4 tornillos:

4 neue Zyl.-Schrauben Protect 4 new socket Aplicar Loctite 270

50.002 (M5) mit Loctite | head cap screws 50.002 o equivalente a los

270 versehen und Deckel | with Loctite 270 and tornillos M5 nuevos

an Riemenscheibe attach the cover on the (50.002) y colocar la

anschrauben. pulley. tapa de la polea.

Anzugsmoment Tightening torque Torque de apriete

Ma =6 Nm Ma =6 Nm Ma =6 Nm

Bel LK 3)(1200 (4,5 le.ft) (4,5 le.ft)

Mit 3 neuen IN-STAR Pitch circle 3x120°: Tapa con 3 tornillos:

LIKO-Schrauben 65.003 | Attach cover with 3new | Con los 3 tornillos M6

(M6) Deckel an
Riemenscheibe
anschrauben.

Anzugsmoment

Ma =10 Nm

IN-STAR LIKO-screws
65.003 (M6) on the
pulley.

Tighening torque

Ma =10 Nm
(7,5 Ibs.ft)

IN-STAR LIKO nuevos
(65.003) colocar la tapa
de la polea.

Torque de apriete

Ma =10 Nm
(7,5 Ibs.ft)
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1. GENERAL DESCRIPTION

This vehicle uses a dual voltage system to
obtain two different voltages (12 and 24 volts)
for various electrical controls and accessories.
The main power source incorporates four
maintenance-free  “Volvo” model 20359831
batteries connected in parallel-series. All
batteries are kept uniformly charged by means
of a 100 amp battery equalizer (standard), giving
a maximum possible output supply of 100 amps
on the 12 volt system. Both the 12 and 24 volt
systems are controlled through individual main
battery relays. One or two 24 volt self-rectified
alternators are belt driven from the engine, and
can be reached through the engine
compartment door.

1.1 WIRING DIAGRAMS

A master wiring diagram of the electric circuits,
covering standard and optional accessories and
systems, is located in the technical publications
box. Usually, a separate wiring diagram page is
provided for each major function or system. In
some cases, more than one circuit may appear
on one wiring diagram page; when this occurs,
each circuit covered in this page is listed in the
wiring diagram index. Moreover, a circuit may
appear on several pages; in such case, the
number(s) at the extremity of the diagram title
will indicate the sheet reference number. Refer
to the "Wiring Diagram Index" to ensure that the
correct diagram is being used to trace the circuit
in question. In addition to the major functions
page reference, the wiring diagram index
contains the following information pages.

0 The Multiplexed Device Index,

0 The Arrangement-Harness drawing showing
the harnesses arrangement and harness
number on the vehicle,

Glossary,

Circuit number listing,
Circuit breaker code,
Connector code,
Diode number code,

Resistor number code,

0O 0O O 0o o o o

Fuse code.

1.1.1 Using Wiring Diagram

Three methods are used to "work" with electric
wiring diagrams.

Situation: You have identified the defective part
(breaker, diode, relay, etc.), and you wish to
locate its corresponding circuit.

Problem: Circuit breaker CB6 is released (open
circuit) and you don't know which circuit is
affected.

a) Refer to wiring diagram index, and look for
"Circuit breaker code", pages F.

b) At item CB6, you will find the location, the
Prevost number, the breaker function, the
breaker ampere rating and the page on
which to find the corresponding diagram.

c) Referto page 3.1.

d) When you have located CB6, follow the
wiring up to the end and find the diagram
page number and function on which the
circuit continues.

Situation: You have a problem with a specific
system and you want to find the corresponding
diagram.

Problem: The level low system of the vehicle is
inoperative and you must trace the electric
circuit.

a) Refer to wiring diagram index and look for
“Level Low”.

b) You will find on page 28.1 the components
as well as the electric wiring, thus providing
you with a complete understanding of this
circuit.

Situation: Using the message center display
(MCD), you check on arrival if there are active
errors in the vehicle electrical system. With the
SYSTEM DIAGNOSTIC menu, highlight FAULT
DIAGNOSTIC, highlight ELECTRICAL SYSTEM
to request a diagnostic of the electrical system
and then press the enter key. If applicable, the
MCD shows the fault messages or fault codes
recorded. When more than one fault is recorded,
an arrow pointing down appears on the right of
the display. Use the down to see all the fault
messages.

Problem: MCD displays the fault "Low docking
lights SW102; shorted to ground" as being
active.

a) Refer to wiring diagram index, and look for
"Multiplexed Device Index", pages B1-B3.
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b) In first column DEVICE ID, look for device

SW102.

At device SW102, find the fault message,
the minimum condition to activate, other
inputs involved in logic, the multiplex module
related to switch 102, the connector and pin
number on the module and the page on
which to find the corresponding diagram.

c)

d) Once the problem corrected, the MCD still
shows the fault as being active. You have to
leave the FAULT DIAGNOSTIC menu, wait
approximately 20 to 30 seconds and then
return to FAULT DIAGNOSTIC to request a
new diagnostic of the ELECTRICAL
SYSTEM from the CECM. The MCD should

display the fault as being inactive.

1.1.2 Testing Circuits

A careful study of the wiring diagrams should be
made to determine the source and flow of
current through each circuit. When a circuit is
thoroughly understood, a point-to-point check
can be made with the aid of the applicable
wiring diagrams. Any circuit can be tested for
continuity or short circuits with a multimeter or a
suitable voltmeter.

All electrical connections must always be kept
clean and adequately tight. Loose or corroded
connections can result in discharged batteries,
difficult starting, dim lights and improper
functioning of other electric circuits. Inspect all
wiring connections at regular intervals. Make
sure knurled nuts on all amphenol-type plugs
are securely tightened. Knurled nuts on the
plastic amphenol-type connectors will click into a
detent when properly tightened. Line
connectors, who have the side locking tabs,
must have the locks latched in place to ensure a
proper electrical connection.

1.2 WIRE SIZES AND COLORS

Each wire in the electrical system has a specific
size as designated on the wiring diagram. When
replacing a wire, the correct size must be used.
Never replace a wire with one of a smaller size.
The vehicle electrical system is provided with
different voltages. The insulation on each wire is
distinctly colored in order to determine visually
the wiring voltage and to assist in making
connectors. The wires are color coded as
follows:

Yellow Multiplex modules communication
CAN-H (twisted with green)

Green Multiplex modules communication
CAN-L (twisted with yellow)

Orange Connected to multiplex outputs

White Connected to multiplex inputs

Red 24 volt system

Yellow 12 volt system

Black grounded wire

Blue 110 V ac system (live)

Green 110 V ac system (ground)

White 110 V ac system (neutral)

Grey spare wire

NOTE

Wires are identified at each 2-4 inch (5-10 cm)

intervals by a printed number.

PA1564

Each wire on a diagram is patterned to assist in
tracing and testing circuits. The wire number
identifies the voltage rating, the wire identification
number and the basic wire gauge as illustrated in
figure 1.

24-231A-16
\ [
VOLTAGE WIRE
READING GAUGE (AWG)

WIRE IDENTIFICATION
FIGURE 1: WIRE IDENTIFICATION

06048

1.3 SPARE WIRES

When the vehicle leaves the factory, and even in
the case of a fully-equipped vehicle, an
important number of unconnected spare wires
are routed between the junction boxes.
Consequently, for any connection of an additional
accessory, refer to page D "Spare wires" in master
wiring diagram to determine the number, the gauge
and location of these wires.

/1\ CAUTION

Wire size is calibrated according to the
breaker or fuse that protects it. When using a
spare wire to replace a damaged wire, assure
that the spare wire size is equal or larger than
the wire being replaced. Using a wire too
small for the breaker or fuse amperage might
cause overheating of the wire.

NOTE

Spare wires are identified by a wire
identification number and by the letters “SP”,
to designate “spare”.
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1.4 CLEANING CONNECTORS

When the pins and sockets of connectors
become dirty, clean them with a good quality
solvent containing HFC 134A refrigerant as its
active ingredient. HFC 134A has two qualities
that recommend it. First, it does not conduct
electricity and therefore, will not cause shorting
between connector pins and sockets. Second, it
evaporates quickly, eliminating the possibility of
condensation within the connectors.

Always shake out or gently blow out any excess
HFC 134A before assembling a connector to its
mating connector or hardware. HFC 134A
trapped in the connector can affect the
connector seal.

DANGER

HFC 134A is toxic. HFC 134A bases
compounds should always be used in a well-
ventilated area, never in a confined space.
Use outdoor whenever possible.

1.5 CIRCUIT BREAKERS

Most electric circuits are protected by circuit
breakers of the “Manual Reset” type. The main
circuit breakers, as well as those protecting the
A/C system, are located in the engine
compartment, on R.H. side of the vehicle.

CIRCUIT BREAKERS

CB1 Distribution 12 VD 150 amps
cB2 Distribution 24 VD 50 amps
CB3 Front distribution 24 VI 70 amps
CB4 HVAC - evaporator 24 VI 90 amps
CB5 HVAC - condenser 24 VI 70 amps
CB6 Slide-Out 24 VI 35 amps
CB7 Distribution 24 VI 60 amps
CB8 HVAC - condenser 12 VI 40 amps
CB9 Distribution 12vi 70 amps

VD= volts direct. The electrical components
connected to these circuit breakers are direct-
connected to the battery.

VI= volts indirect. Electrical power is supplied
via master relay R1 which engages when
ignition key is in the ON or ACC position.

This type of circuit breaker deenergizes the
circuit without disconnecting any wire. Circuit
breakers CB1 & CB2 are different in the fact that
you may open the circuit manually, to do so
simply press down the blue tab on breaker to
trip the circuit breaker, repair defective circuit,

and afterwards toggle yellow lever upwards to
reset the circuit breaker and close the circuit.

1.6 MULTIPLEX FUSES

The multiplex outputs are protected in current by
an internal “soft-fuse”. Each output has
programmed specific maximum amperage.
When an output is shorted, the current gets
above the limit and the soft-fuse intervenes to
turn the output OFF. The output stays OFF until
the "soft-fuse” is reset.

Turn the ignition key to the OFF position and
turn to the ON position again. This resets all
"soft-fuses”.

There is also hardware fuses used to protect the
incoming power to the multiplex modules. These
fuses are located inside the VECF (Vehicle
Electrical Center Front) and VECR (Vehicle
Electrical Center Rear).

1.7 RELAYS

Relays are used to automatically energize or
deenergize a circuit from a remote location. The
relay draws a very low current to energize its
coil. Once the coil is energized, it develops a
magnetic field that pulls a switch arm closed or
open, to either energize or deenergize a given
component. As the control current required for
the coil is very low, the relay allows a remote
station to control a high energy circuit without
running great lengths of costly high capacity
cable, and also eliminates the need for high
amperage switches and heavy connectors.

Many systems on this vehicle are provided with
control relays, which are all, located in or on the
junction boxes, figures 6, 9, 10 and 12.

NOTE

Each relay is identified with “12V” or “24V”
printed on its casing in order to identify the coil
operating voltage.

/1\ CAUTION

The Multiplex vehicle uses a VF4 relay
designed specially for Volvo that has different
internal characteristics than the current VF4
relay. It is important to use only the new part
marked Volvo as a replacement in Multiplex
vehicles. Regular relays have an inadequate
lifespan for Multiplex vehicles.
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1.8 PRECAUTIONS

Prior to working on a system inside vehicle,
make sure to cut electrical power and air
supply. A component could be supplied with
electricity even if the ignition switch is set to
the OFF position and/or a component could
be pressurized even if air tanks are emptied.
Always refer to the appropriate wiring and
pneumatic diagrams prior to working on
electrical and/or pneumatic systems.

NOTE

When the ignition switch is set to the OFF
position, the electrical components are not
energized except for the CECM (Chassis
Electronic Control Module), engine ECM,
transmission TCM, instrument cluster module,
the battery equalizer and some Multiplex
modules which are energized during 15
minutes after the ignition has been set to the
OFF position. If the vehicle will not be operated
for a long period (more than 2 weeks), it is
recommended, in order to prevent the batteries
from discharging, to trip main circuit breakers
(1 and 2) located in the rear circuit breakers
panel to stop the small current drawn by the
radio preset station memory, the CECM
memory and the instrument cluster clock. Note
that the radio station presets will be erased,
same thing for the diagnostic codes history and
the instrument cluster clock will have to be
reset.

s
=
§® El
g.g Green Orange
@ Black
Guides, nméiE @) } Red
terminal g ey

Brown
Green
Yellow

cavities

.O@.a.’ﬁ
S0 0=0

Black

BACK PROBING VIEW

/1\ CAUTION

Prior to arc welding on the vehicle, refer to
"Multiplex Modules Disconnection Procedure
Prior To Welding" in section 00 GENERAL of
this manual to avoid serious damage to the
vehicle components.
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Multiplex modules

Connector type

Terminal removal

~

06625

Biack

AMP 06628

EXTRACTOR/TOOL: Prevost #683594

Insert the extractor on the front of the connector.
Remove the terminal by disengaging the flexible
lock tabs on the terminal. Gently remove the
terminal from the connector by pulling on the wire.

INSERT
EXTRACTOR
HERE

SECONDARY LOCK
grey 06629
YAZAKI

EXTRACTOR/TOOL: Packard #12094430

Using a small flat blade screwdriver, open the
hinged secondary lock. Insert the extractor on the
front of the connector, over the terminal cavity.
Remove the terminal by disengaging the flexible
lock tab on the terminal. Gently remove the
terminal from the connector by pulling on the wire.

green 06630

JAE

EXTRACTOR/TOOL: Prevost #683766

Using a small flat blade screwdriver, open the
hinged secondary lock. Insert the extractor on the
front of the connector, over the terminal cavity.
Remove the terminal by disengaging the flexible
lock tab on the terminal. Gently remove the
terminal from the connector by pulling on the wire.

10-A
06626

green, blue (CECM)
JAE 06631

EXTRACTOR/TOOL: Prevost #683766

Using a small flat blade screwdriver, open both
hinged secondary locks. Insert the extractor on
the front of the connector, over the terminal cavity.
Remove the terminal by disengaging the flexible
lock tab on the terminal. Gently remove the
terminal from the connector by pulling on the wire.

INSERT
EXTRACTOR
HERE

SECONDARY LOCK
grey 06629

YAZAKI

EXTRACTOR/TOOL: Packard #12094430

Using a small flat blade screwdriver, open the
hinged secondary lock. Insert the extractor on the
front of the connector, over the terminal cavity.
Remove the terminal by disengaging the flexible
lock tab on the terminal. Gently remove the
terminal from the connector by pulling on the wire.

green 06630

JAE

EXTRACTOR/TOOL: Prevost #683766

Using a small flat blade screwdriver, open the
hinged secondary lock. Insert the extractor on the
front of the connector, over the terminal cavity.
Remove the terminal by disengaging the flexible
lock tab on the terminal. Gently remove the
terminal from the connector by pulling on the wire.

EXTRACTOR/TOOL: Prevost #682256 (Packard

/ = INSERT 12094429)
000000 0 00 00 O EléLFQEACTOR
§ DHDDDDD8HDHHHDDDa Remove the terminal by disengaging the flexible
H‘ 000 0.0 = nou0no Orange lock tab on the terminal. Gently remove the
6 glack terminal from the connector by pulling on the wire.
Grey
VECF Brown
Green
06627 Yellow 06632
BUSSMAN
8 PA1564
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2. XLII MOTORHOMES ELECTRICAL COMPARTMENTS AND JUNCTION BOXES

R i X " e
FRONT ELECTRICAL & EVAPORATOR COMPARTMENT ENGINE COMPARTMENT
SERVICE COMPARTMENT {AIC JUNCTION BOX) (REAR START PANEL)

ENGINE COMPARTMENT
R.H. SIDE AREA

FIGURE 3: ELECTRICAL COMPARTMENTS (XLII-45E BUS SHELLS) 06648

FRONT ELECTRICAL & EVAPORATOR COMPARTMENT ENGINE COMPARTMENT
SERVICE COMPARTMENT (AIC JUNCTION BOX) (REAR START PANEL)

ENGINE COMPARTMENT
R.H. SIDE AREA

FIGURE 4: ELECTRICAL COMPARTMENTS (XLII-45 BUS SHELLS) 06646
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2.1 MAINTENANCE

A Cortec VCI-238 corrosion inhibitor has been
sprayed in all electrical compartments to protect
components from corrosion. The life expectancy
of this product is five years, so it is
recommended to reapply it every five years. It is
also recommended to spray it on new
components when added or replaced.

DANGER

Use VIC-238 in a well ventilated area. Do not
smoke. Avoid prolonged contact with skin and
breathing of spray mist. Harmful or fatal if
swallowed. Do not induce vomiting. Call
physician immediately.

2.2 REAR JUNCTION BOX

The rear junction box is located in the engine
compartment, on R.H. side of the vehicle. The
rear junction box provides access to the
following:

o0 Multiplex Modules: I/0-A, 1/0-B;

F57  Spare F78 12V Wake-up
ECM

F58  Spare F79 12V Wake-up
ECM

F59  Spare F80 12V Wake-up
A51

F60  Lugg. Lock/Unlock F81 24V Excitation

F61  Lugg. Lock/Unlock F85  Not Used

F62  Spare F86  Spare

F63  Priming Pump F87  12VI Trailer

F64  Spare F88  Spare

F65  24VI A49, A52, A53 F89  Spare

F66  Power Fan Clutch F90  Spare

F67  24VIA54 F91  Spare

F68  24VI A54 F96  Spare

F69  24VIR8 F98  Spare

F70 24 VI Customer F99  Spare

Resistors
RES13 Excitation RES16 Current Reducer
RES14 Excitation RES17 Current Reducer
Diodes

D15 Ignition D46 Service Brakes

D28 Suppression D67 Upper Rear Light

D29 Suppression D68 Upper Rear Light

D31 Suppression D69 Upper Rear Light

D36 Suppression D70 Upper Rear Light

D37 Suppression

(o
©

b

5 8
Cleleteleelo)

‘CUSTOMER POST

(& 2%
©) o

RS RELAYS:
B ek o

R3] 24XO0CK/UNLOCK
R33 BHICEANI08k

sl DIODES:

015 IGNTION
D28 SUPPRESSOR
D29 SUPPRESSOR
D31 SUPPRESSOR
D36 SUPPRESSOR

D37 SUPPRESSOR
ﬁ .

D68 UPPER RR LIGHT
B0 UPPER Rk Lol
RESISTORS:

RES13 EXITATION
RES1A EXITATON

RESTD BURRENT REBUCER

> SENSORS:
@ SE63 RJB TEMP. SENSOR

o €464 DIAGNOSTIC CONNECTOR

FIGURE 5: REAR JUNCTION BOX

0 Voltage Regulator;
0 Vehicle Electrical Center Rear (VECR);
0 Relays and Fuses;
0 Transmission ECU;
o Diagnostic Data Reader (DDR Receptacle);
o0 Electronic Ground Stud;
0 Rear Junction Box Temperature Sensor.
Rear Junction Box
Multiplex Modules
A49 I/O-A A52 1/0-B
A50 1/0-B A53 1/0-B
A51 I/0-B
Relays
R1 24V IGN R30 24V Door
R3 12V IGN llock/Unlock
R8 Service Brake R31 24V Door
lock/Unlock
R11 Not Used R32 24V Door
R17 12V wake-up mode lock/Unlock
R21 Emergency R33 24V Door
R25  Engine ECM lock/Unlock
Fuses
F50  Delco Regulator F71  Spare
F51  24VD Customer F72  12VIA50
F52  Lugg. Lock/Unlock F73  Spare

F53  Cabin area Lig. Valve F74  12VI ECM Motor
F54  Window ajar & Awning | F75  12VI Trans.

F55  Spare F76  12VI Customer
F56  Spare F77 12V Wake-up

During repair or maintenance periods, set
ignition key switch to the "OFF" position in
order to avoid personal injury. This ensures
that power from the batteries is automatically
cut off.

Transmission

10
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NOTE

When ignition key switch is set to the "OFF"
position, the electrical supply from the
batteries is cut off, with the exception of the
Fire Detection System, the Engine &
Transmission Electronic Controls, the Auxiliary
Heating System, the Battery Equalizers and
the Digital Clock.

2.3 CIRCUIT BREAKERS

All  manually-resettable circuit breakers are
located in the engine compartment R.H. side
area. An identification decal is affixed on the
inside face of the door.

MTH WE and W5 may be equipped with nine (9)
main breakers; six (5) of which are standard
(CB1, CB2, CB3, CB7 & CB9). Three (3) are
supplied only on vehicles equipped with central
A/C system (CB4, CB5 & CB8); and one (1) is
supplied only on vehicles equipped with slide-
out (CB6).

0
0

g
@3

[¢)\®)
3
LIBEEREE R EEER ORI

2

@®
7
B

)
| @

1=
]

@

@3

r30[ R31 [R32[R33]

R17 O]
e » =]
o
1 as3 as1 2 83
)&
—B Ca64) ?“7©
o “I[ o ‘} <
gy lcd
O e}

@51@@ .,

o] o]

FIGURE 6: REAR JUNCTION BOX & CIRCUIT BREAKER
PANEL

On all vehicles, breakers CB1 to CB9 are
installed on circuit breaker panel in engine
compartment R.H. side area (Fig. 6). They are
accessible through engine R.H. side door and
can be identified as follows:

1. Distribution (CB1) 150 A - 12 volts;

2. Distribution (CB2) 50 A - 24 volts;
3. Front Distribution (CB3) 70 A - 24 volts;
4. Distribution (CB7) 60 A - 24 volts;
5. Distribution (CB9) 70 A - 12 volts;

On all vehicles equipped with central A/C,
breakers CB4, CB5 and CBS8 are installed on
breaker panel in engine compartment R.H. side
area (Fig. 6). They are accessible through
engine R.H. side door and are identified as
follows:

1. HVAC - Evaporator (CB4) 90 A - 24 volts;
2. HVAC - Condenser (CB5) 70 A - 24 volts;
3. HVAC - Condenser (CB8) 40 A - 12 volts.

On all vehicles equipped with one or two slide-
outs, breaker CB6 is installed on breaker panel
in engine compartment R.H. side area (Fig. 6). It
is accessible through engine R.H. side door and
is identified as follows:

1. Slide-Out (CB6) 35 A - 24 volts.

2.4  AJC JUNCTION BOX

The following components are located in the
Evaporator Compartment (HVAC). They are
mounted inside the A/C junction box.

FIGURE 7: LOCATION OF A/C JUNCTION BOX IN

EVAPORATOR COMPARTMENT 22178F

_R20 Rog
Hs
I/0-B 5
]5?6&5 blocks
o D9, D10, D16
— L D17,D19, D20
FIGURE 8: A/C JUNCTION BOX 06317
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Evaporator Compartment

Multiplex Module

Front Electrical & Service Compartment

Multiplex Modules

A54  I/O-B
Relays
R9 24V Condenser fan R20 Water pump
R.H
R10 24V Condenser fan R26 Pre-heating
LH
R12 24V Evaporator fan
Diodes
D9 Pre-heating D19 Baggage
compartment -2
D10  Pre-heating D20 Baggage
compartment -1
D16 Baggage DXX  Not used
compartment -3
D17 Baggage
compartment -5

2.5 FRONT ELECTRICAL & SERVICE
COMPARTMENT

The front electrical & service compartment is
located on L.H. side of vehicle, under the
driver's window. It contains the following
components (Fig. 9):

0 Multiplex Modules;

o CECM;

o Common Powertrain Controller (CPC);
0 Vehicle Electrical Center Front (VECF);
0 Relays and fuses;

o Diodes;

0 ABS Electronic control unit (ECU).

KEYLESS
ENTRY —
MODULE

) COMMON
& POWERTRAIN
04 CONTROLLER

"i i (CPC)

10-B 10-B 10-B
Ad4 A4S A48

[

I
J0-A 10A I0°A MASTER ID
A4l A42 43
ABS MODULE

FIGURE 9: FRONT ELECTRICAL COMPARTMENT 06319

The light in the front electrical & service
compartment turns ON automatically when the
door is opened.

12

VECF Vehicle Electrical | A4l 1/0-A
Center Front Ad2 1/0-A
A9 ABS-ECU A43 1/0-A
Al3 Master ID Ad4 1/0-B
A27 ZF Steering Ctrl A45 1/0-B
A3l Keyless A46 1/10-B
A36 CECM A72 CPC
Relays
R18 24V Wake-up R22 Engine ECU
mode Power
R19 12V Wake-up
mode
Fuses
F1 CECM Power F24 Mirror
F2 Front start main F25 Spare fuse
switch
F3 Driver liquid F26 Spare fuse
solenoid valve
F4 Spare fuse F27 12VI Customer
F5 24 volts Wake-up F28 Driver’s seat
mode
F6 24V/D Customer F29 Instrument
cluster & data
reader
F7 Spare fuse F30 Driver's window
F8 Multi function F31 Keyless module
switch
F9 Spare fuse F32 Spare fuse
F10 Pneumatic cut-out F33 12VD Wake-up
solenoid mode
F11 Sun visor F34 12VD Wake-up
mode
F12 PWR MUX modules | F35 12-volt
accessory
outlet
F13 PWR MUX modules | F36 HVAC module
& telltale panel
F14 24V Customer F37 Spare fuse
F15 F38 PWR A41
multiplex
module
F16 Defroster unit F39 Spare fuse
F17 Level low F40 Entrance door
window
F18 F41 12-volt
accessory
outlet & lighter
F19 F82 Lower
windshield
wipers
F20 Witness red LED F83 Spare fuse
F21 PWR A44 multiplex | F84 12VD Customer
module F104 Spare fuse
F22 ZF steering control F105 Spare fuse
F23 ABS brake system
Diodes
D1 Accessories D13 ABS
D2 Driver unit liquid D22 Service brake
solenoid valve
D12 Engine brake D44 ignition
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2.6 ENGINE COMPARTMENT

START PANEL)

The rear start panel is located over the engine in
the engine compartment. Switches to start and
stop the engine from inside the engine
compartment are mounted on that panel.
(Fig.10):

engine compartment light switch;
starter selector switch;
Rear start (push button switch);

(REAR

¢}
(o}
(o}

1| [}
1 1

ENGINE COMPT
LAMPS

® @ &

REAR START

NORMAL

PRIME PUMP

FIGURE 10: REAR START PANEL 06622

2.7 WIPER CONTROL PANEL

To access the wiper control panel of the right
console, remove the panel under the larger
utility compartment at the right of the dashboard.

Wiper Control Panel Inside Right Console
Multiplex Modules
A47 1/0-B A48 1/0-B
Relays
R23 Lower windshield wipers
Diodes
D4 Lower windshield DXX | Not Used
wipers speed 2
D5 Lower windshield DXX | Not Used
wipers speed 1
DX Not Used
& A
@
_|:=="ﬁﬂ_
“ oM
I
DEFROSTER —
\ s & .nn

I‘:IGURE 11: WIPER CONTROL PANEL

PA1564

3. BATTERIES

The vehicle is provided with four (4)
maintenance-free 12 volt heavy-duty batteries
connected in series-parallel (Fig. 13). The
top-mounted negative and positive terminals are
tightly sealed to prevent leaks. Water never
needs to be added to this type of battery. There
are no filler caps in the cover. The battery is
sealed, except for small vent holes in the cover.
The vents must not be restricted as they allow
small amounts of gases produced in the battery
to escape. The special chemical composition
inside the battery reduces gassing to a very
small amount at normal charging voltages.
Besides reducing gassing, the special chemistry
greatly reduces the possibility of overcharge
damage.

The vents require keeping the battery in an
upright position to prevent electrolyte leakage.
Tipping the battery beyond a 45 angle in any
direction can allow a small amount of electrolyte
to leak out of the vent holes.

/N WARNING

DO NOT tip battery by more than 45 when
carrying or installing the battery.

NOTE

Evidence of electrolyte leakage does not
necessarily mean the battery is defective.

With special cables properly attached to the
batteries, the metal surfaces that carry the
current are completely sealed from the
atmosphere. This prevents terminal oxidation
and corrosion that may cause starting and
charging problems. If new cables are required,
sealed terminal cable replacements should be
used to retain the reliability of the original
maintenance-free connections.

All lead-acid batteries generate hydrogen gas,
which is highly flammable. If ignited by a
spark or flame, the gas may explode violently,
causing spraying of acid, fragmentation of the
battery, which may result in severe personal
injuries. Wear safety glasses and do not
smoke when working near batteries. In case
of contact with acid, flush immediately with
water.

13



Section 06: ELECTRICAL

The battery has four (4) major functions:

1. Providing a source of current for starting the
engine.

2. Stabilizing the voltage in the electrical
system.

3. Supplying current for a limited time, when
electrical demands of the equipment exceed
the power output of the alternator.

4. Providing a limited source of power for
connected accessories, when the engine is
not running.

The batteries are located in the engine

compartment R.H. side (Fig. 13).

FIGURE 12: ENGINE COMPARTMENT R.H. SIDE 18513

3.1 BATTERY DISCHARGE PROTECTION

To prevent discharge of the batteries when the
engine in not running, some functions are
automatically switched off if the batteries voltage
drops below 24.4 volts for more than 30
seconds. The "BAT" telltale light blinks while this
protection mode is active. Set the ignition key to
the OFF position and then turn the ignition key
to the ON position to reactivate the functions for
a period of 30 seconds before they switch off
again. If a prolonged use of the functions with
the engine not running is necessary, connect the
battery to a charger.

3.2 MAIN BATTERY RELAYS

Main battery relays (24V & 12V) are provided for
this vehicle. The relays are located in the rear
junction box (R1 & R3). The 24-volt battery relay
engages when ignition key is in the ON or ACC
position.

When the main battery relays are turned to the
OFF position, all electrical supply from the
batteries is cut off, with the exception of the
following items.

Battery equalizer check module;
ECM;

Transmission Control Module (TCM);
Preheater electronic timer;

O O O

14

Preheater and water recirculating pump;
Radio memory;

CECM;

Cluster memory.

O O O O

3.3 BATTERY
INSTALLATION

The batteries are located in the engine
compartment R.H. side area (Fig. 13).

REMOVAL AND

1. Remove the tree (3) plastic protective cover
retaining bolts. Remove the plastic
protective cover.

2. Remove the support retaining bolt.

}g 'DANGER

To prevent possible electric shocks or
sparking, trip circuit breakers CB1 & CB2 and
turn the ignition key switch in the "Off* position
before disconnecting cables from the
batteries.

3. Remove the support (if necessary, remove
battery cables). To remove battery cables,
unscrew terminal nuts and remove cables.

4. Remove battery cables from defective
batteries.

NOTE

When the battery cables have been removed
from the batteries, wrap the battery terminals
and cable ends with electric tape to prevent
accidental grounding. The ground cables
should always be disconnected first and

replaced last.

5. Remove defective batteries.

6. Installation is the reverse of removal.

NOTE

In replacing batteries, only batteries of the
same specification should be used. Refer to
“Specifications” at the end of this section for
further details.

/1\ CAUTION

Ensure that connections are not reversed
when reinstalling batteries, since damage to

electrical system components will result.
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ELECTRONIC
GRD. JCT BLOCK

! 00A I
)

BATT. EQUALIZER 12V. DIRECT
|12VB 24VB OVA| | 12B I

B

-@—

» 24V CUTOFF RLY

@+ BOOSTER POS.

@

+©

@

1i 3

_@\ )

FIGURE 13: BATTERIES CONNECTIONS 06649

NOTE

When reinstalling batteries, battery
connections must be tightened to 13-15 Ibf-ft
(18-20) Nm). A torque wrench is required to
ensure an accurate tightening torque.

To prevent possible electric shock or sparking,
trip circuit breakers CB1 & CB2 and turn the
ignition key switch in the "Off" position before
tightening an electrical connection.

NOTE

A protective silicone free, coating should be
applied on all terminals that have been
disconnected. We recommend the use of
Cortec VCI-238 (Prévost #682460) on all
electrical connections.

3.4 BATTERY RATING

Each of the 12 volt batteries used on the vehicle
has the following rating:

0 Reserve capacity: 195 minutes
o Cold cranking (amps): 950 @ 0°F (-18°C)
o Weight (filled): 59 Ib (26,7 kg)

The reserve capacity is defined as the number of
minutes a new, fully charged battery at 80°F
(26,6°C) can be discharged at 25 amperes and
maintain a minimum of 1.75 volts per cell (10.5
volts total for one 12 volts battery). This rating
can be used as a basis for determining how long
a vehicle might run after an alternator failure.
The cold cranking rating is defined as the
minimum discharge current a battery will deliver
in amperes for 30 seconds at 0°F (-18°C) while
maintaining a minimum of 1.2 volts per cell (7.2
volts total for one 12 volts battery). This rating
can be used as a basis for comparing starting
performance.

PA1564 15
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3.5 BATTERY TESTING

The maintenance-free battery has a strong ability
to withstand the damaging effects of overcharge.
The test indicator in the cover is used only to
determine if the battery can be tested in case of
a cranking problem.

The test indicator in the battery cover is to be
used with accepted diagnostic procedures only.
It must not be used to determine if the battery is
good or bad, charged or discharged. The test
indicator is a built-in hydrometer in one cell that
provides visual information for battery testing
(Fig. 15).

It is important when observing the test indicator,
that the battery be relatively level and has a
clean indicator top to see the correct indication.
Some lighting may be required in poorly lit areas.
Under normal operation, two indications can be
observed.

Green Dot Visible

Any green appearance is interpreted as a "green
dot", and the battery is ready for testing. On rare
occasions, following prolonged cranking, the
green dot may still be visible when the battery is
obviously discharged. Should this occur, charge
the battery as described under "Charging
Procedure" in "Battery Charging" later in this
section.

Dark - Green Dot Not Visible

If there is difficulty cranking the engine, the
battery should be tested as described in this
section. On rare occasions, the test indicator
may turn light yellow. In this case, the integral
charging system should be checked. Normally,
the battery is capable of further service;
however, if difficult start has been reported,
replace the battery. DO NOT CHARGE, TEST,
OR JUMP-START.

3.5.1 Visual Inspection

1. Check the outside of the battery for a broken
or cracked cover or case that could permit
loss of electrolyte. If obvious physical
damage is noted, replace the battery.

2. Check for loose terminal posts, cable
connections, damaged cables, and for
evidence of corrosion. Correct conditions as
required before proceeding with tests.

GREEN DOT DARK 6
65% OR —_——
ABOVE BELOW
STATE OF 65% STATE LOW LEVEL
CHARGE OF CHARGE ELECTROLYTE
FIGURE 14: TEST INDICATOR 06096

3.5.2 Removing Surface Charge

Disconnect cables from the battery and attach
alligator clamps to the contact lead pad on the
battery as shown in figure 17. Connect a 300
ampere load across the terminal for 15 seconds
to remove surface charge from the battery.

3.5.3 Load Test

This test is one means of checking the battery to
determine its ability to function as required in the
vehicle.

To make this test, use test equipment that will
withstand a heavy electrical load from the
battery, such as a carbon pile resistor or other
suitable means.

1. Connect a voltmeter, ammeter, and a
variable load resistance as illustrated in
figure 15.

/\ CAUTION

Observe polarity of the meters and the battery
when making connections, and select the
correct meter range.

16 PA1564
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Load (variable
resistance)

Ammeter Voltmeter
FIGURE 15: LOAD TEST 06064
2. Apply a 290 amperes load to the battery for

15 seconds.

3. With an ammeter reading specified load,

read voltage. The voltage should be at least
9.6 volts. Disconnect the load. If the
voltmeter indicates 9.6 volts or more, the
battery is good. If the voltmeter reading is
less than 9.6 volts, replace the battery. This
voltage is to be used for battery ambient
temperatures of 70°F (21°C) and above. For
temperatures below 70°F (21°C), refer to the
following "Voltage and Temperature Chart".

Voltage and Temperature Chart

Ambient Temperature | Minimum Voltage
70°F (21°C) and above | 9.6

60°F (16°C) 9.5

50°F (10°C) 94

40°F (4°C) 9.3

30°F (-1°C) 9.1

20°F (-7°C) 8.9

10°F (-12°C) 8.7

0°F (-18°C) 8.5

NOTE

The accuracy of this test procedure is
dependent upon close adherence to the
proper load, time and temperature
specifications.

3

.5.4  Testing Battery Cables

Check all cable ring terminals and connections to

d

etermine if they are in good condition.

Excessive resistance, generally caused by poor

c

onnections, produces an abnormal voltage drop

which may lower voltage at the starter to such a

low value that normal operation of the starter will

n

ot be obtained. An abnormal voltage drop can

be detected with a low-reading voltmeter as
follows:

]
] @,
Sl o DANGER

To prevent the engine from starting, the DDEC
engine circuits, which are protected by
breakers (CB-1 & CB-2) located in the circuit
breaker panel, must be deenergized during
these tests; afterward toggle yellow lever
upwards to reset the circuit breakers.

1. Check voltage drop between grounded
(negative) battery terminal and vehicle frame
by placing one prod of the voltmeter on the
battery terminal and the other on a good
ground (unpainted surface) on the vehicle.
With the starter cranking the engine at a
temperature of 70°F (21°C), voltage reading
should be less than 0.3 volt. If the voltage
reading exceeds 0.3 volt, there is excessive
resistance in this circuit.

2. Check voltage drop between the positive
battery terminal and the starter positive
terminal stud while the motor is operated. If
the reading is more than 2.5 volts, there is
excessive resistance in this circuit.

NOTE

If it is necessary to extend the voltmeter lead
for this test, use a #16 (AWG) or larger wire.

3. Check voltage drop between the starter
housing and a good ground on the vehicle.
The reading should be less than 0.2 volt.

Any procedure other than the following could
cause personal injury or damages to the
charging system resulting from battery
explosion or electrical burns.

Wear adequate eye protection when working
on or near the batteries. Ensure that metal
tools or jumper cables do not contact the
positive battery terminal (or a metal surface in
contact with it) as a short circuit will result. Do
not attempt to jump start a vehicle suspected
of having a frozen battery because the battery
may rupture or explode. Both the booster and
discharged batteries must be treated carefully
when using jumper cables. Follow exactly the
procedure outlined later in this section, being
careful not to cause sparks.

PA1564 17
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3.6 BATTERY CHARGING

The batteries used on this vehicle can be
charged either on or off the vehicle; however,
when they are removed from the vehicle, it is
recommended that an adapter kit, which is
available from any "A/C DELCQO" dealer, be used
in charging sealed-terminal batteries. Use the
booster terminals to charge the batteries when
they are left on vehicle and make sure that the
ignition key switch is set to the “On”
position.

The alligator clamps of the tester or charger must
be placed between the terminal nuts and the
lead pads of the terminal studs (Fig. 17) after the
vehicle cables are detached. The alligator
clamps should make firm contact with the lead
pads.

During charging of the batteries, an explosive
gas mixture forms in each cell. Part of this gas
escapes through the vent holes and may form
an explosive atmosphere around the battery
itself if ventilation is poor. This explosive gas
may remain in or around the battery for
several hours after it has been charged.
Sparks or flames can ignite this gas causing
an internal explosion, which may shatter the
battery.

1. Do not smoke near a battery which is
being charged or which has been recently
charged.

2. Do not break live circuits at battery
terminals because a spark usually occurs
at the point where a live circuit is broken.
Care must always be taken when
connecting or disconnecting booster leads
or cable clamps on chargers. Poor
connections are a common cause of
electric arcs, which cause explosions.

3. The electrical system on this vehicle is
negative ground. Installing the batteries
with the positive terminals grounded or
incorrect use of the booster battery and
jumper cables will result in serious
damage to the alternator, batteries and
battery cables.

NOTE

If this connection cannot be made because of
the alligator clamp design, the load value for
testing must be reduced from 290 to 260
amperes.

On rare occasions, such as those that occur
following prolonged cranking, the green dot in
the test indicator may still be visible when the
battery is obviously discharged. Should this
occur, a boost charge of 20 amperes-hour is
recommended. Under normal  operating
conditions, do not charge battery if the green dot
is visible. The battery should never be charged if
the test indicator (hydrometer) is clear or light
yellow. If this occurs, replace the battery.

A charge rate between 3 and 50 amperes is
generally satisfactory for any maintenance-free
battery as long as spewing of electrolyte does
not occur or the battery does not feel excessively
hot (over 125°F (52°C)). If spewing or violent
gassing of electrolyte occurs or Dbattery
temperature exceeds 125°F (52°C), the charging
rate must be reduced or temporarily stopped to
allow cooling and to avoid damaging the battery.
Battery temperature can be estimated by
touching or feeling the battery case. The battery
is sufficiently charged when the green dot in the
built-in hydrometer is visible. No further charging
is required. Shake or tilt the battery at hourly
intervals during charging to mix the electrolyte
and see if the green dot appears.

/N WARNING

Always turn off the charger before connecting
or disconnecting to a battery.

NOTE

The charge rate must be doubled when the
batteries are charged by the booster
terminals, because of the series-parallel
circuit.

Battery charging consists of a charge current in
amperes for a period of time in hours. Thus, a 25
ampere charging rate for 2 hours would be a 50
ampere-hour charge to the battery. Most
batteries, whose load test values are greater
than 200 amperes, will have the green dot visible
after at least a 75 ampere-hour charge. In the
event that the green dot does not appear,
replace the battery.
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FIGURE 16: ALLIGATOR CLAMPS AND BATTERY 06065

3.6.1 Battery Charging Guide

Fast Charging Rate
20 amps @ 3-¥% hours
30 amps @ 2-%2 hours
40 amps @ 2 hours
50 amps @ 1-% hours

Slow Charging Rate

5 amps @ 15 hours

10 amps @ 7-% hours

The time required for a charge will vary
according to the following factors:

Size of Battery

For example, a completely discharged large
heavy-duty battery requires more than twice the
recharging time of a completely discharged small
passenger car battery.

Temperature

For example, a longer time will be needed to
charge any battery at 0°F (-18°C) than at 80°F
(27°C). When a fast charger is connected to a
cold battery, the current accepted by the battery
will be very low at first, and then in time, the
battery will accept a higher rate as it warms up.

State of Charge

For example, a completely discharged battery
requires more than twice as much charge than a
half-charged battery. Since the electrolyte is
nearly pure water and a poor conductor in a
completely discharged battery, the current
accepted is very low at first. Later, as the
charging current causes the electrolyte acid

content to increase, the charging current will
likewise increase.

Charger Capacity

For example, a charger which can supply only 5
amperes will require a much longer period of
charging than a charger that can supply 30
amperes or more.

3.6.2 Emergency Jump Starting With Auxiliary
(Booster) Battery.

Do not jump start vehicles equipped with
maintenance-free batteries if the test indicator
is light yellow.

Both booster and discharged batteries should be
treated carefully when using jumper cables. A
vehicle with a discharged battery may be started
by using energy from a booster battery or the
battery from another vehicle.

Jump starting may be dangerous and should
be attempted only if the following conditions
are met:

The booster battery or the battery in the other
vehicle must be of the same voltage as the
battery in the vehicle being started, and must
be negative grounded.

If the booster battery is a sealed-type battery
without filler openings or caps, its test
indicator must be dark or a green dot must be
visible. Do not attempt jump starting if the test
indicator of the booster battery or the
discharged battery has a light or bright center.

Follow the procedure exactly as outlined
hereafter. Avoid making sparks.

1. Wear eye protection and remove rings,
watches with metal bands and other metal
jewelry.

2. Apply parking brake and place the
transmission shift lever or push-button pads
in Neutral (N) position in both vehicles. Turn
off lights, heater and other electrical loads.
Observe the charge indicator. If the indicator
in the discharged battery is illuminated,
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replace the battery. Do not attempt jump
starting when indicator is illuminated. If the
test indicator is dark and has a green dot in
the center, failure to start is not due to a
discharged battery and the cranking system
should be checked. If charge indicator is
dark but the green dot does not appear in
center, proceed as follows:

3. Connect one end of one red jumper cable to
the positive (+) terminal of the booster power
source and the other end to the positive (+)
terminal bar on the battery, located in the
engine compartment R.H. side area (refer to
fig. 18).

4. Connect one end of the remaining negative
jumper cable (black) to the negative (-)
terminal of the booster power source and the
other end of the black jumper cable to the
negative (-) terminal on the structure.

5. Make sure the clips from one cable do not
inadvertently touch the clips on the other
cable. Do not lean over the battery when
making connections. The ground connection
must provide good electrical conductivity and
current carrying capacity.

6. Start the engine in the vehicle that is
providing the jump start. Let the engine run
for a few minutes, then start the engine in the
vehicle that has the discharged batteries.

7. When removing the jumper cables, perform
the above procedure exactly in reverse
order.

On all XLII MTH, booster terminals are located in
the engine compartment on the R.H. side and
are accessible through engine compartment R.H.
side door (Fig. 18).

FIGURE 17: JUMP STARTING’ 06645

Any procedure other than the above could
result in personal injury, property damage due
to battery explosion, or damage to the

charging system of the booster vehicle or of
the boosted vehicle.

NOTE

Jumper cables must withstand 500 cranking
amperes. If cable length is 20 feet (6m) or
less, use 2/0 (AWG) gauge wires. If cable
length is between 20-30 feet (6-9m), use 3/0

(AWG) wires.

3.7 CLEANING AND INSPECTION

The external condition of the battery and the
battery cables should be checked periodically.
The top of the battery should be kept clean and
the battery hold-down clamp bolts should be kept
properly tightened. For best results when
cleaning the battery, wash first with a diluted
solution of ammonia or soda to neutralize any
acid present then wash out with clean water. The
battery hold-down bolts should be kept tight
enough to prevent the batteries from moving, but
they should not be tightened to the point that
excessive strain is placed on the battery
hold-down cover (proper tightening torque: 45-55
Ibf-in (5-6 Nm).

To insure good contact, the battery cable ring
terminals should be tight on the battery posts. If
the posts or cable ring terminals are corroded,
the cables should be disconnected and the posts
and clamps cleaned separately with a soda
solution and a wire brush. Install cable ring
terminals on battery posts and tighten to a torque
of 10-15 Ibf-ft (13-20 Nm). Replace protective
caps to prevent corrosion and sparks.

3.8 COMMON CAUSES OF BATTERY
FAILURE

When a battery fails, the cause of failure may be
related to something other than the battery. For
this reason, when a battery failure occurs, do not
be satisfied with merely recharging or replacing
the battery. Locate and correct the cause of the
failure to prevent recurrence. Some common
external causes of battery failure are as follows:

1. A defect in charging system such as high
resistance or a faulty alternator or regulator.

2. A malfunction within the 12 volts system
(equalizer).

3. Overloads caused by a defective starter or
excessive use of accessories.

20 PA1564



Section 06: ELECTRICAL

10.

3.9

Dirt and electrolyte on top of the batteries
causing a constant drain.

Hardened battery plates, due to battery
being in a low state of charge over a long
period of time.

Shorted cells, loss of active material from
plates.

Driving conditions or requirements under
which the vehicle is driven for short periods
of time.

A constant drain caused by a shorted circuit
such as an exposed wire or water infiltration
in junction boxes causing ground fault.

Extended operation of preheating system
with engine not running.

Failing to close disconnect switches during
the night.

TROUBLESHOOTING

If a battery is known to be good and then has not
performed satisfactorily in service for no
apparent reason, the following factors may
reveal the cause of trouble:

1.

Vehicle accessories and disconnect switches
inadvertently left on overnight.

Defects in the charging system, such as high
wiring resistance, faulty alternator, regulator
or battery equalizer.

A vehicle electrical load exceeding the
alternator (or battery equalizer) capacity, with
the addition of electrical devices, such as CB
radio equipment, a cellular phone or
additional lighting systems.

Defects in the electrical system, such as
shorted or pinched wires.

Extended driving at a slow speed while using
many accessories.

Loose or poor Dbattery cable-to-post
connections, previous improper charging of a
run-down battery, or loose hold-down clamp
bolts.

High-resistance connections or defects in the
cranking system.

3.10 "BAT" BATTERY VOLTAGE INCORRECT

TELLTALE LIGHT

If the “BAT" (battery voltage incorrect) telltale
light is illuminated, check the 24-volt voltmeter to

determine if the battery voltage is too high or too
low.

NOTE

According to the battery charging condition, it
is normal that "BAT" telltale light illuminates
upon starting the engine and stays illuminated
for a few seconds. This is caused by the
normal voltage drop of the battery during
starting.

3.10.1 "Bat" Telltale Light Definitions
Voltmeter drops below 24.4 volts dc
Check alternator output.

Check voltage regulator.

Check battery connections.

Check battery cells.

O O O o o©o

Check battery equalizer connections.
Voltmeter exceeds 30 volts dc

0 Check alternator output.

0 Check voltage regulator.

0 Check battery connections.

Battery Balance
NOTE

Allow at least 15 minutes to balance batteries
after any corrective measure has been taken.

1. Batteries out of balance (difference greater
than 1.5 volts between the two battery
banks).

Check battery equalizer connections.
Check equalizer cables for proper gauge.

Check battery connections.

N O O O

Demand for 12-volt power exceeding rated
amperage output of battery equalizers
causing batteries to go out of balance.

o0 Reduce 12-volt load or install additional
battery equalizer(s).

4. TROUBLESHOOTING AND TESTING THE
MULTIPLEX VEHICLES

4.1 ELECTRICAL SYSTEM DIAGNOSTIC

Using the message center display (MCD), check
if there are active errors in the vehicle electrical
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system. With the SYSTEM DIAGNOSTIC menu,
highlight FAULT DIAGNOSTIC and then
highlight ELECTRICAL SYSTEM to request a
diagnostic of the electrical system from the
CECM. Press the enter key. If applicable, the
MCD shows the multiplex device ID, the fault
messages or fault codes recorded. When more
than one fault is recorded, an arrow pointing
down appears on the right of the display. Use the
down arrow to see all the fault messages.

Once the problem corrected, the MCD still shows
the fault as being active. You have to leave the
FAULT DIAGNOSTIC menu, wait approximately
20 to 30 seconds and then return to FAULT
DIAGNOSTIC to request a new diagnostic of the
ELECTRICAL SYSTEM from the CECM. The
MCD should display the fault as being inactive.
The CECM can store up to 20 faults, i.e. the first
10 and the last 10. Middle faults will be erased. If
the breakers are tripped, the fault history will be
erased from the CECM memory.

module inputs/outputs can draw an erroneous
conclusion.

Inactive Multiplex output = Residual voltage of
18% to 33% of supply voltage.

Inactive Multiplex input = Residual voltage of
50% of supply voltage.

NOTE

NOTE

o Verify on the wiring diagram whether the
voltage is 12V or 24V,

o For a 12V module: an active voltage would
be 12V or OV but not in between. If you
measure the intermediate tensions (ex. 6V,
2V, or 4V) this must be interpreted as if the
input or the output is inactive.

0 For a 24V module: an active voltage would
be 24V or OV but not in between. If you
measure the intermediate tensions (ex. 12V,
4V, or 8V) this must be interpreted as if the
input or the output is inactive.

When performing an electrical system diagnostic
with the MCD (message center display), the
message “No Response ModA41” indicates
either module A41 is not responding due to a
CAN link problem or module A41 is not
powered. Similar messages exist for all modules
(A42, A43, A44, etc.).

Because it is easier to do, check first if the
module is powered by probing on its gray
connector. If it is, then you can conclude that
there is a CAN link problem. Refer to paragraph
4.6: CAN NETWORK LAYOUT AND TROUBLE-
SHOOTING in this section.

NOTE

It is of the utmost importance to have a MCD
(message center display) in working condition
because it is the most important tool to achieve
troubleshooting on a multiplex vehicle.

4.2 PROBING VOLTAGE ON THE
MULTIPLEX CIRCUITS

Some Multiplex modules are supplied by 12 volts
while others are supplied by 24 volts. The 12-volt
or 24-volt information is found on the modules
symbol in the wiring diagram. Before taking
voltage readings to track the source of a
problem, first verify if the module is supplied by
12V or 24V, if not, residual voltage on the

4.3 CAN NETWORK

The CAN link wiring is separated in sections and
uses connectors that are not shared with other
circuits. This allows sections of the network to be
isolated to help locate short-circuit on the CAN.

In case of a short-circuit on the CAN link, this
affects all the modules and they all show « No
Response » in the error messages of the
« ELECTRICAL SYSTEM » menu. To locate a
short-circuit, proceed by disconnecting one
module zone at a time while verifying if this
makes inactive the errors in the modules still
connected. Connector C1 (front electrical &
service compartment) disconnects all the
modules at the rear of the vehicle from the
network. Connector C5 (front electrical & service
compartment) disconnects all the modules from
the wiper control panel. Connector C100
disconnects the module from the evaporator
compartment. Connector C3 (rear junction box)
disconnects the modules from the battery
compartment.

Example: Disconnect C5 and C1 and then verify the
status of the errors. If the front modules (A41 to A46)
now give inactive errors, which means short-circuit is
elsewhere than in the front electrical & service
compartment.

4.3.1 Can Connection On The Telltale Panel
And The Hvac Control Unit
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The telltale panel module and HVAC module are
linked to the CECM by a CAN connection. In
case of a CAN connection default, the telltale
panel LCD display shows "CAN", and on the
HVAC control unit, the temperature display
indicates "---". To confirm a CAN connection
default, check that the fan speed on the driver's
section HVAC control unit cannot be adjusted.

Moreover, specific error messages from these 2
modules can be read in the ELECTRICAL
SYSTEM menu.

NOTE

While downloading a new vehicle program in the
CECM from a computer, the CAN network is
temporarily interrupted and therefore a CAN
reference appears in the telltale panel LCD
display.

4.3.2 Spare Can

A spare CAN network is installed between the
front and the rear of the wvehicle. It has
connectors installed at each end to facilitate
swapping from the regular CAN network to the
spare CAN network. Refer to the vehicle wiring
diagram and paragraph 4.6 for more information.

44 TEST MODE FOR SWITCHES AND
SENSORS

The switch/sensor test mode provides useful
information to diagnose problems complimentary
to the electrical system diagnosis.

To enter this mode, activate the dashboard
"Telltale Light Test" switch 3 times within 4
seconds. To exit the switch/sensor test mode,
reactivate the test switch 1 time or turn OFF the
ignition.

4.4.1 Information Available And Impact On
The Functions In Switch/Sensor Test
Mode

Telltale panel audible alarm emits a beep each
time an OFF/ON transition is detected on a
multiplex input. This allows quick verifying if the
switches and sensors are detected or seen by
the multiplex modules. When the vehicle is
parked, the back-up alarm also emits a sound
that allows verification of the sensors at the rear
of the vehicle.

Certain inputs are doubled (ex. turn signal switch
on multi-function lever) and also other inputs
activate at the same time. For these inputs, 2
beeps are emitted. If only one beep is heard, one
of the inputs is defective.

SWITCHES AND SENSORS SUPPORTED
BY THE SWITCH/SENSOR TEST MODE

HVAC control unit driver’'s section ON/OFF

A/C door ajar open sensor

HVAC control unit driver recirculate switch

HVAC control unit cabin area ON/OFF

Engine ether start switch

Radiator fan clutch switch

Engine front start enable switch

Engine rear start enable switch

Engine ignition front switch

Engine ignition rear switch

Entrance door electric window down switch

Entrance door electric window up switch

Electric horn button

Interior lighting switch, 2 positions

Driver’s area lighting switch

Reading lights switch

Multi-function lever LH turn signal

Multi-function lever RH turn signal

Fog lights switch

Hazard warning flashers switch

Multi-function lever courtesy blinkers switch

Headlights switch, 2 positions

Multi-function lever headlights beam toggle
switch

Baggage compartment door lock/unlock switch

Tag axle signal

Windshield lower wiper

Multi-function lever windshield wipers intermit.

Multi-function lever windshield wipers speed
1,2

Lower windshield wipers backup switch

Lower windshield washer switch

The following inputs, either certain options or
sensors which are difficult to activate, are not
supported by the switch/sensor test:

Starter Sensor;

ABS Warning input;

Driver's Power Window Switch (up & down);
Fog Lights Switch;

Alternator Sensors 1 & 2;

Retarder Active Signal;

O O O O O o o

Radiator fan speed 1 & 2 signals.

When in switch/sensor test mode, the A/C
compressor HI and LO pressure values are
displayed one after the other instead of the
outside temperature in the telltale panel LCD
display. This feature can be used when the
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vehicle is traveling to check the A/C compressor
pressure values, but no beep can be heard.

In test mode, with the parking brake applied and
the cabin area (passenger) set point set to a
value higher than 64°F (18°C), the circulator
pump is not set to OFF as it would normally do
when the outside temperature gets above 50°F
(10°C). This feature allows verification of the
pump when inside a garage. This is also useful
when working on the heating system to remove

air

pockets trapped in the system.

When performing an A/C cooling test and having
the water pump shut off in switch/sensor test
mode is required, just set the cabin (passenger)
set point temperature to the minimum 64°F
(18°C) to shut off the pump.

4.5

TEST MODE FOR ELECTRIC MOTORS

The test mode allows testing the motors and
electric contactors without the need to have the
engine running. Note that while in test mode, the
engine cannot be started.

Prerequisite conditions for the motor test mode:

A.

B.
C.

The battery charger must be connected to a
110-120 volt power supply. If not, the test will
be interrupted when the voltage drops below
24.4 volts,

Engine not running,
Parking brake applied,

Before starting the test sequence, make sure
nobody is working in the evaporator or
condenser compartment.

NOTE

A

up alarm will sound is introduced prior the test
start to advise people that may be working on
the vehicle.

delay of 15 seconds during which the back-

To

(0]

24

enter this mode:

Activate the dashboard Telltale Light Test

switch 3 times within 4 seconds;

Push the ON/OFF button on the driver's side
HVAC control module 5 times (that makes 3
transitions from OFF to ON),

0 A beep can be heard indicating the motor test
mode has started.

Using the test mode:

During the entire test, the telltale panel audible
alarm gives a signal each second to remind that
the motor test mode is underway.

451 Test Sequence — MTH Equipped With
Central HVAC System

o Driver's & cabin units fresh air damper
opening. [20 seconds delay]

0o Go to the condenser compartment and
check the fans. The condenser motors start
at speed 1 for 3 seconds, then after a short
pause, speed 2 activates. [3 seconds delay]

0 The cabin unit refrigerant solenoid valve
activates 3 times. [10 seconds delay]

Then 5 beeps can be heard from the back-up
alarm to indicate to go to the engine
compartment.

In the engine compartment, the sequence is
as follows:

0 AJ/C compressor clutch activates 3 times.
0 Left compressor unloader activates 3 times.

0 Right compressor unloader activates 3 times.
[5 seconds delay]

0 Radiator fan clutch is disengaged (fan can
be turned freely by hand). [3 seconds delay]

o0 Fan clutch engages in speed 1 (fan can be
turned by hand but with a certain resistance).
[3 seconds delay]

o0 Fan clutch engages in speed 2 (cannot be
turned but hand). [10 seconds delay]

5 beeps from the back-up alarm indicate to
go to the evaporator compartment.

In the evaporator compartment:

o Evaporator fan motor runs at speed 1 for 3
seconds then runs at speed 2 for 2 seconds.

0 Hot water pump starts running for 5 seconds
and hot water pneumatic valve cycles 3
times. [20 seconds delay]

5 beeps from the back-up alarm indicate to
go to the reclining bumper compartment
behind the reclining bumper.

Inside the reclining bumper compartment:
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o0 Driver's unit refrigerant solenoid valve
activates 3 times.

o Driver's unit hot water pneumatic valve
cycles 3 times.

o0 Closing of the fresh air dampers.

This ends the test. Activate the dashboard
Telltale Light Test switch one time to leave
the motor test mode.

45.2 Test Sequence — MTH Equipped With
Small HVAC System

o Driver's unit fresh air damper opening.
[20 seconds delay]

Then 5 beeps can be heard from the back-up
alarm to indicate to go to the engine
compartment.

In the engine compartment, the sequence is
as follows:

0 AJ/C compressor clutch activated 3 times.
[5 seconds delay]

0 Radiator fan clutch is disengaged (fan can
be turned freely by hand). [3 seconds delay]

o0 Fan clutch engages in speed 1 (fan can be
turned by hand but with a certain resistance).
[3 seconds delay]

o0 Fan clutch engages in speed 2 (cannot be
turned but hand). [10 seconds delay]

5 beeps from the back-up alarm indicate to
go to the reclining bumper compartment
behind the reclining bumper.

Inside the reclining bumper compartment:
0 Hot water pump starts running for 5 seconds.

o Driver's unit refrigerant solenoid valve
activates 3 times.

o0 Driver's unit hot water pneumatic valve
cycles 3 times.

o0 Closing of the fresh air dampers.

This ends the test. Activate the dashboard
Telltale Light Test switch one time to leave
the motor test mode.
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4.6 CAN NETWORK LAYOUT AND TROUBLESHOOTING

Wiper control panel (right console) Rear Junction Box —_|

— =

Termination
resistor

CAN network Te4nination

| resistor
]
L]

Front electrical cImpartment p. 4

Evaporator compartment
AJ/C Junction Box

=
— =

= Plug Connector 563589
1 Socket Connector 563590

Wiper control

panel EE Plug with integrated Termination Resistor 563593

Rear Junction

™ Termination
Resistor

plug

C13

Spare CAN

| c5s c1s \
il

Termination

[
C | | o1 B Resistor plugs
%H!!J ﬂ ﬁ c100s Jcio0

T

Front electrical compartment -I_j

Evaporator compartment

Note: The termination resistor plug connected to C3S is
a spare that can be used when testing the network.

If all 14 modules (A41 to A54) are showed as Not Responding and Active Fault, the problem could be:
* A short circuit somewhere on the CAN network.

* The network is completely open circuit. That means none of the two termination resistors are
connected.

Several simple tests can be done to locate the problem.
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4.7

ROADSIDE TROUBLESHOOTING

Problem/Symptom

Probable Causes

Actions

Vehicle does not Start

Rear Start selector switch is
not in the NORMAL position.

Check that the rear start selector
switch is flipped up to NORMAL start
position and retry cranking.

Flip the rear start selector switch to
“Rear Start” and start the vehicle from
the rear.

CAN network
(Multiplex)

problem

Module A53 not powered or
is defective

Engine MCM does
receive the ignition signal

not

Engine MCM is not powered

If the vehicle does not start from the rear:

1.

a)

b)

d)

Verify that module A53 is powered:

Check the SYSTEM DIAGNOSTIC
menu of the message center
display (MCD). Select FAULT
DIAGNOSTIC and ELECTRICAL
SYSTEM. The message “No
Response ModA53, Active”,
indicates a power problem on the
module or a CAN network problem.

Check / reset circuit breakers CB1
and CB9.

Check / replace fuse F74 and F80.

Probe gray connector on module to
see if it is powered.

Verify that the engine MCM is
powered and get the ignition signal.

Check / replace fuse F78 and F79.

None of the Multiplexed
functions are operating,
including the basic limp-
home functions (door
opening, flashers, wipers
in speed 1)

Three dashes “---
in the telltale
instead of
temperature

“ appear
panel
the outside

Note: The sunshades are
still  functioning  since
these are not multiplexed

The program version in the
CECM is different than the
program in the I/O modules
and the CECM is forcing all
I/0 modules to stay inactive

Engage the auto-programming of the
I/O modules: Turn the ignition key to
the OFF position then turn the ignition
key ON. The letters CAN will appear
in the telltale LCD panel for about 3
minutes. Everything shall get back to
normal once the letters CAN are
replaced with outside temperature
display.

Try  disconnecting
connector on the
reconnect.

If step 1 and 2 are ineffective, try
disconnecting the Master ID module
completely and repeat step 1.

Try  disconnecting the CECM
completely, leave it disconnected and
see if the limp-home functions (start
of the wvehicle from the engine
compartment, wipers speed 1,
flashers, etc ) are functioning.

the
CECM

green
and
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Problem/Symptom

Probable Causes

Actions

Many secondary functions
(not essential for driving)
not functioning (interior
lighting, driver's area
lighting, wiper speed 2
and intermittent).

Outside temperature
display in the telltale LCD
panel displays three
dashes "---"

Marker lights and
clearance lights are

turned ON when setting
igniton to the ON
position.

The CECM module does not
receive 24 V power.

The CAN network is not
working. It could be caused
by a short on the network, an
open circuit, a problem with
the CECM or the CECM
being disconnected from the
network.

Check / reset circuit breaker CB2 (2nd
from the bottom. Check / replace fuse
F1.

Operate in limp-home mode by
starting the vehicle from the engine
compartment (REAR START). All
functions essential to drive are
available.

No temperature control in
the cabin area.

Cabin temperature
display indicates two
dashes "--"

Problem with the
temperature sensor located
in the evaporator
compartment air intake or the
sensor wiring.

Manually control the
playing with the cabin (passenger) set
point. Set above 22°C (72°F) to heat and
below 22° C (72°F) to cool.

temperature by

Defroster fan not
functioning

Windshield wipers not
functioning in speed 1 or
intermittent

Module A47 is not powered
or is faulty

Check the SYSTEM DIAGNOSTIC
menu of the message center display
(MCD). Select FAULT DIAGNOSTIC
and ELECTRICAL SYSTEM. The
message “No Response ModA47,
Active” indicates a power problem on
the module. (A CAN network problem
would show the same message but
doesn't produce these symptoms).

Check / reset circuit breaker CB3.
Check / replace fuse F5 and F16.

Probe gray connector on module to
see if it is powered.

Windshield wipers not
functioning in speed 1 or
intermittent

No power on R23

Check / replace fuse F82

HVAC condenser fans not
functioning in speed 1

Circuit breaker CB7 tripped
and not reset

Check / reset circuit breaker CB8

HVAC condenser fans not
functioning in speed 2

Circuit breaker CB7 tripped
and not reset

Check / reset circuit breaker CB5

Windshield washer not
functioning

Module A46 is not powered
or is faulty

1. Check the SYSTEM DIAGNOSTIC

menu of the message center display
(MCD). Select FAULT DIAGNOSTIC
and ELECTRICAL SYSTEM.

28
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Problem/Symptom

Probable Causes

Actions

Defroster fan is
functioning but no heat or
cooling available in the
driver area.

The message  “No Response
ModA46, Active” indicates a power
problem on the module. (A CAN
network problem would show the
same message but doesn't produce
these symptoms).

Check / reset circuit breaker CB3.
Check / replace fuse F12 or F13.

Probe gray connector on module to
see if it is powered.

Low beam headlights and
front flasher on left side
not functioning

Electric horn not
functioning

Module A45 is not powered

or is faulty

Check the SYSTEM DIAGNOSTIC
menu of the message center display
(MCD). Select FAULT DIAGNOSTIC
and ELECTRICAL SYSTEM. The
message “No Response ModA45,
Active” indicates a power problem on
the module. (A CAN network problem
would show the same message but
doesn't produce these symptoms).

Check / reset circuit breaker CB1.
Check / replace fuse F33 and F34.

Probe gray connector on module to
see if it is powered.

Low beam headlights and
flasher on right side not
functioning

Module A48 is not powered

or is faulty

Check the SYSTEM DIAGNOSTIC
menu of the message center display
(MCD). Select FAULT DIAGNOSTIC
and ELECTRICAL SYSTEM. The
message “No Response ModA48,
Active” indicates a power problem on
the module. (A CAN network problem
would show the same message but
doesn't produce these symptoms).

Check / reset circuit breaker CB1.
Check / replace fuse F33 and F34.

Probe gray connector on module to
see if it is powered.

Rear flashers not
functioning

Stoplights and center
stoplights not functioning

Module A51 is not powered
or is faulty

Check the SYSTEM DIAGNOSTIC
menu of the message center display
(MCD). Select FAULT DIAGNOSTIC
and ELECTRICAL SYSTEM. The
message “No Response ModA51,
Active” indicates a power problem on
the module. (A CAN network problem
would show the same message but
doesn't produce this symptom).

PA1564
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Problem/Symptom

Probable Causes

Actions

Check / reset circuit breaker CB1.
Check / replace fuse F80.

Probe gray connector on module to
see if it is powered.

Engine is overheating and
radiator fan clutch does
not engage

The A/C compressor
clutch does not engage

Module A52 is not powered
or is faulty

Check the SYSTEM DIAGNOSTIC
menu of the message center display
(MCD). Select FAULT DIAGNOSTIC
and ELECTRICAL SYSTEM. The
message “No Response ModA52,
Active” indicates a power problem on
the module. (A CAN network problem
would show the same message but
doesn't produce this symptom).

Check / reset circuit breaker CB7.
Check / replace fuse F65.

Probe gray connector on module to
see if it is powered.

Evaporator fan not
functioning

Circuit breaker CB4 tripped

Module A54 is not powered
or is faulty

Check / reset circuit breaker CB4.

Check the SYSTEM DIAGNOSTIC
menu of the message center display
(MCD). Select FAULT DIAGNOSTIC
and ELECTRICAL SYSTEM. The
message “No Response ModA54,
Active” indicates a power problem on
the module. (A CAN network problem
would show the same message but
doesn't produce this symptom).

Check / reset circuit breaker CB7.
Check / replace fuse F67, F68.

Probe gray connector on module to
see if it is powered.

HVAC condenser fans not
functioning in speed 1

Module A54 is not powered
or is faulty

Check the SYSTEM DIAGNOSTIC
menu of the message center display
(MCD). Select FAULT DIAGNOSTIC
and ELECTRICAL SYSTEM. The
message “No Response ModA54,
Active” indicates a power problem on
the module. (A CAN network problem
would show the same message but
doesn't produce this symptom).

Check / reset circuit breaker CB7.
Check / replace fuse F67, F68.

Probe gray connector on module to
see if it is powered.
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Problem/Symptom

Probable Causes

Actions

Fire alarm telltale light
and audible alarm always
ON and there is no fire or
high temperature in the
engine compartment

Short-circuited fire sensor or
defective sensor

Prior to start the vehicle, cycle the ignition
key to the ON position, OFF position and
then ON position again and then start the
vehicle. This will deactivate the fire alarm
function. This has to be repeated each
time the vehicle is re-started.

The vehicle is parked and
the electrical horn is acti-
vated to indicate a fire in
the engine compartment
but there is no fire

Short-circuited fire sensor or
defective sensor

Cycle the ignition key between the ON
and OFF position twice within 3 seconds.
This will deactivate the fire alarm function.
This has to be repeated each time the
vehicle is parked.

A single light, a group of
LED lights or another
function of the vehicle is
not functioning

The multiplex outputs are
protected in current by an
internal “soft-fuse”. When an
output is shorted, it turns
OFF and stays OFF until the
"soft-fuse" is reset

Turn the ignition key to the OFF position
and turn to the ON position again. This
resets all "soft —fuses".

No backlighting in the

instrument cluster

Circuit breaker CB9 is tripped
or fuse F21 blown.

Check / reset circuit breaker CB9

Check / replace fuse F21.

The radiator fan clutch
does not function and the
engine is overheating

1. Set the
position.

2. Activate the dashboard Telltale Light
Test switch 3 times within 4 seconds.

ignition key to the ON

3. In the engine compartment, set the
starter selector switch to REAR
START and then start the engine
from the rear.

While in this mode, the rear start push-
button can be used to manually engage
the fan clutch. The Multiplex system
knows when the engine is already
running, and it will not activate the starter.

4. Press the push-button one time to
engage the clutch in 1* speed, press
a second time to engage in 2"
speed, press a third time to stop the
fan, press once again to return to 1%
speed.

If the fan clutch does not engage using
this procedure then the clutch is faulty or
the wiring between the multiplex module
and the clutch is faulty. Mechanically lock
the fan clutch as described in section 05:
COOLING SYSTEM of the maintenance
manual.

PA1564
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4.8 ESSENTIAL FUNCTIONS TO OPERATE
THE VEHICLE

Even with a defective CECM (Chassis Electronic
Control Module) or a CAN network problem,
essential base functions are maintained to rear
start the vehicle from the engine compartment
and drive in a secure manner.

However, many secondary functions are lost. In
this case, the following directives must be
followed.

o Never connect a battery charger when the
ignition is in the ON position on a vehicle with
a CAN defective or certain functions will start
up by themselves,

o Disconnect the charger before starting the
vehicle, if not the default functions will not
activate,

o If the default mode does not activate, try to
turn the ignition OFF while ensuring that no
charger is connected and then restart the
vehicle.

4.8.1 Available Functions

0 Startup: Turn on the ignition in the driver's
area and rear start the vehicle from the
engine compartment,

0 Windshield wipers: Wipers functions at 1st
speed only,

Windshield washer fluid,
Headlights: Low beams only,

Directional signals: Rear and front only,

O O O o

Stoplights: 2 upper stoplights + high-mounted
stoplight are functional,

0 HVAC: Functional with set point fixed at 70°F
(22°C), evaporator and condenser fixed at
speed 1, defroster fixed at speed 4.

49 LOWER PRIORITY MODULES FOR
BREAKDOWN SERVICE

Modules A43 (I0-A) and A44 (I0-B) affect lower
priority functions. These modules can therefore
be used as spare parts for breakdown service
while on the road.

Functions lost if A43 is removed and used as
spare part:

o0 High beams,

0 Ability to turn on the parking lights only,
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o Driver's area lighting,
o0 Tag axle activation,
o0 Courtesy blinkers.

Functions lost if A44 is removed and used as
spare part:

o0 Fresh air damper mix trap control,
o Driver's area and entrance overhead light,

o Front clearance lights.
4.10 MULTIPLEX MODULES

4.10.1 CECM

The CECM plays the role of interface between
the engine ECM, the Transmission Control
Module TCM, the telltale panel module and
other 10-A, 10-B modules. When a multiplex
module is being replaced, the CECM will inform
the new module of its role and function
accordingly to the vehicle options.

4.10.2 MASTER ID

The Master ID works in conjunction with the
CECM. It keeps the specific back-up program of
the vehicle. So, a specific Master ID cannot be
removed from a vehicle and installed on another
vehicle.

4.10.3 10-A

IO-A modules receive inputs and control
outputs. I0-A's are used for all outputs of 1 amp
or less.

4.10.4 10-B

IO-B  modules receive inputs and control
outputs. I0-B's are used for outputs up to 30
amps.

411 MULTIPLEX MODULES REPLACEMENT

I0-A, 10-B and CECM multiplex modules can be
replaced and reprogrammed without having to
connect a computer to the vehicle.

Lower
screw

FIGURE 18: 10-B MODULE REMOVAL
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4.11.1 Replacing 10-A Or IO-B Modules

(0]

Set the ignition key to the ON position and
leave it in that position at all time while
performing this procedure.

Open engine compartment R.H. side door,
trip circuit breaker CB2.

Replace the module (for 10-B modules,
disconnect the green connector first, then
the grey one and finish with the black
connector. To disconnect the black
connector, slide downwards the red latch.
Remove the lower screw that holds the
cable attachment rod onto the floor portion
of the panel and flip the rod up, this will
relieve the 10-B module, see figure 19).

Reset circuit breaker CB2. This engages the
automatic reprogramming.

The telltale panel LCD display indicates
"CAN" until the reprogramming is complete.
Once completed, "CAN" disappears and the
temperature reappears.

Check the SYSTEM DIAGNOSTIC menu of
the message center display (MCD). Select
FAULT DIAGNOSTIC and ELECTRICAL
SYSTEM. Verify the fault message to be
certain the module is reprogrammed. If the
module is not reprogrammed, the message
“Axx Not Responding” appears where Axx is
the module number (Ex: A41, A42...etc).

4.11.2 Replacing CECM Module

0

Set the ignition key to the ON position and
leave it in that position at all time while
performing this procedure.

Open engine compartment R.H. side door,
trip circuit breaker CB2.

Replace the module.

Reset circuit breaker CB2. This engages the
program transfer from the Master ID to the
CECM module (the back-up program is
inside the Master ID. The Master ID will
identify the CECM as being new and will
send the correct program to it). The telltale
panel LCD display indicates "CAN" during 3
minutes approximately. "CAN" disappears
and "---" is displayed alternately with "CAN"
(during that sequence, "---" will be displayed
up to 6 times and the audible alarm will
ring). Wait until "CAN" is replaced by "---"
that remains for more than 10 seconds. At

5.

this point the MasterID module has finished
loading the program in the CECM.

Go to the engine compartment R.H. side
area and trip circuit breaker CB2 once
again. Wait 1 second and reset it. This
engages I/O's modules automatic
reprogramming.

The telltale panel LCD display indicates
"CAN" until the reprogramming is
completed. Once completed, "CAN"
disappears and the temperature reappears.
Check the SYSTEM DIAGNOSTIC menu of
the message center display (MCD). Select
FAULT DIAGNOSTIC and ELECTRICAL
SYSTEM. Check the error messages. All
modules appear in error but are not active. If
an active error appears for a module, this
one was not reprogrammed. In this case,
trip CB2 once again. Wait 1 second and
reset CB2. Re-verify the error messages
when "CAN" disappears from the telltale
panel LCD display.

Do an error reset to remove all errors
(requires  Password) from  non-active
modules, leave the SYSTEM DIAGNOSTIC
menu and reopen to verify there are no
more errors.

BOSCH ALTERNATOR

Two 24 volt 140 amp., self regulated, belt driven,
air-cooled BOSCH alternators may be used in
the 24 volt electrical system.

An auxiliary BOSCH 12-volt 200 ampere may
also be installed.

\ MAINTENANCE

Change the brushes and voltage regulator as
per “Repair and Testing Instructions for T1

Alternator 0120 69 552" every 100,000 miles

(160 000 fm) or once every two years,

whichever comes first.

Replace bearings as per “Repair and Testing
Instructions for T1 Alternator 0120 69 552"
every 200,000 miles (320 000 fm) or once
every four years, whichever comes first.

Refer to Bosh T1 Alternator Maintenance
Manual Annexed at the end of this section.

Refer to Bosh T1 Alternator Maintenance
Manual Annexed at the end of this section.

PA1564
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FIGURE 19: TWIN BOSCH ALTERNATORS INSTALLATION

SNUBBER

MOUNTING
PULLEY NUT gn;?b?_?tlt
M27 nut
. gllz‘l Ioblfo(f)tlt 100-125 Ibf-ft
/‘i —— \\ ! - Ir. - 'I

SNUBBER
ASSEMBLY
M8 bolt

16 1bf-ft

M14 bolt
90 Ibf-ft

6x M12 bolt
80 Ibf-ft

FIGURE 20: ALTERNATORS AND ACCESSORIES MOUNTING TORQUES
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NOTE

Possible Alternators Arrangement

Use Polyrex EM grease (684922) when
repacking the bearings. Grease comes in 14.1
0z (400gr) cartridges.

W5 with central HVAC system
2x Bosch 24V-140A
2x Bosch 24V-140A + 1 aux. Bosch 24V-140A

51 TWIN BOSCH ALTERNATORS
INSTALLATION

If the alternators needed to be removed, reinstall
as follows. Refer to figure 19 for installation and
to figure 20 for tightening specifications:

1. Install alternator mounting bracket (1, figure
19) to the gear case. Use the four flanged
phosphor alloy bolts on the pulley end of the
bracket and the flanged nuts at the
transmission end of the bracket;

2. Bolt the alternators to the bracket using the
three inch bolt at the top of the upper
alternator (2, fig 19) and flanged bolts at the
other mounting bosses (3 and 4, figure 19).
Tighten the bolts in the sliding sleeves (4,
figure 19) last as they will adjust to prevent
breaking the alternator mounting bosses
upon final tightening. Repeat for the second
alternator;

3. On the drive shafts of both alternators,
install key, pulley, spring washer and nut.
Tighten to 220 Lbf-ft (300 Nm);

2x Bosch 24V-140A + 1 aux. Bosch 14V-200A

W5 with small HVAC system
2x Bosch 24V-140A
2x Bosch 24V-140A + 1 aux. Bosch 24V-140A
2x Bosch 24V-140A + 1 aux. Delco 24V-75A
1x Delco 24V-75A

WE with central HVAC system
2x Bosch 24V-140A
2x Bosch 24V-140A + 1 aux. Bosch 14V-200A

WE with small HVAC system
2x Bosch 24V-140A
1x Delco 24V-75A

NOTE

Final tightening of the pulleys can be
performed once the belt is installed. This will
help keep the pulley from turning when
tightening.

4. |Install the snubber bracket (5, fig. 19) using
three flanged bolts. Do not tighten the
adjustment bolts on the snubber until after
final tightening;

5. Install the compressor belt idler pulley (6,
fig. 19) as shown. A stud inserts into one of
the mounting holes of the pulley assembly.
Fasten this one using a nut and bolts for the
other two.

5.2 ALTERNATORS ARRANGEMENT

An auxiliary BOSCH 24-volt 140 amperes, an
auxiliary BOSCH 14-volt 200 ampere or an
auxiliary DELCO-REMY 24-volt 75 amperes
may also be installed (Refer to figures 21 to 24).

SYSTEM

FIGURE 22: BOSCH 24V-140A WITH CENTRAL HVAC
SYSTEM
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\ MAINTENANCE

Check for wear and proper tension every
6,250 miles (10 000 km) or twice a year,
whichever comes first.

TWIN BOSCH
24V140A

8 ce00
(BLOCK HEATER)

SYSTEM

FIGURE 25: ALTERNATOR DRIVE BELT 01180

6. BATTERY EQUALIZER

VoltMaster Battery Equalizer Owner's Manual
(100 amps) is annexed at the end of this
section.

SYSTEM

Refer to “Electrical Compartments and Junction
53 ALTERNATOR DRIVE BELT Box” in this section, for location.

Refer to Mitsubishi Electric Corporation
(MELCO) Service bulletin MEOO3-P annexed at
the end of this section for information and

1. Insert a %" socket drive into the automatic
belt tensioner opening (Fig. 25).

2. Twist the tensioning arm to slacken belt. maintenance instruction on MELCO 105P70

3. Remove belt. starter.

NOTE /1\ CAUTION

Belts specifications may vary. For proper belt _ _ _ _ —

selection, always consult your vehicle Coach Prior to the installation of the Mitsubishi

Final Record. starter, the Flywheel Ring Gear must be
examined for excess wear or damage.

Installation Service Bulletin A1-M1N-1729EN included at

the end of Section 06 shows acceptable
levels of wear, and illustrates the proper
measuring procedure. Maximum wear is
0.5mm. Ring Gears with more than 0.5mm of
wear or damage must be replaced before

Installation of the alternator drive belt is the
reverse of removal.

5.3.1 Adjustment

Correct belt tension is required to maximize belt installing the new starter to prevent

life. The tensioning arm maintains proper belt engagement and/or disengagement problems.

tension, no adjustment is required. Failure to do so will render the Warranty null
and void.
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/1\ CAUTION

Do not engage starter for more than 15
seconds at a time. If engine does not start
within 15 seconds, release ignition key and let
starter cool for one minute before attempting
to restart.

8. ENGINE BLOCK HEATER

The vehicle may be equipped with an engine
immersion-type electric block heater to assist
cold weather starting. The heater male electric
plug is easily accessible through the engine
compartment R.H. side door (Fig. 26). To use it,
connect the female plug of an electrical
extension cord to the heater plug. The extension
cord must be plugged into a 110-120 V AC
power source only. The engine block heater
should be used whenever the vehicle is parked
for an extended period of time in cold weather
and a suitable power source is available.

8.1 MAINTENANCE

This heater is non-serviceable except for the
cord, and if faulty, must be replaced as a unit.

FIGURE 26: ELECTRIC HEATER PLUG LOCATION 18647

9. EXTERIOR LIGHTING

The circuit for exterior lights, as well as their
control switches, relays and circuit breakers are
shown on the applicable wiring diagrams. Wiring

PA1564

diagrams are located in the technical publication
box.

9.1 HEADLIGHTS

Each headlight assembly consists of two
headlamp module 90 mm (3% inch) equipped
with a 12-volt halogen bulb and one 100 mm
(4 inch) 12-volt LED turn/signal lamp. Outer
lamps have a double function (both low and high
beam). Inner lamps are used for high beam or
daytime running light. The inner or outer lamp
uses the same single filament halogen bulb part
number.

NOTE

If vehicle is equipped with optional Xenon
headlamps, refer to paragraph 12.1.6.

FIXING SCREW
VERTICAL
ALIGNMENT LOW BEAM
h"\. 1”4 I’

= PARKING &
- - DIRECTIONAL
7 ~Z SIGNAL LIGHT
HIGH BEAM HORIZONTAL
ALIGNMENT
FIGURE 27: HEADLIGHT ASSEMBLY 06546

9.1.1 Headlight Beam Toggle Switch

The multifunction lever located on the steering
column is used to select proper lighting. High
beams or low beams can be selected by pulling
the lever rearward. A high beam indicator on the
central dashboard panel is illuminated when the
high beam circuit is energized.

NOTE

Pulling the lever rearward while the lights are
off will flash the headlights.

9.1.2 Maintenance

Clean headlights with soap and water and a
good glass cleaner whenever dirty. For
maximum illumination, headlight connections
must be coated with a dielectric grease to
prevent oxidation and proper voltage must be
maintained. Low battery voltage, loose or dirty
contacts in wiring system and poor ground
contribute to a decrease in voltage. Check
wiring and connections regularly and keep
battery properly charged. When a headlight
burns out, a new bulb must be installed.
Headlights must be properly aimed to provide
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maximum allowable road illumination. When
using mechanical aiming devices, follow
manufacturer’s instructions.

Headlight aim should be checked after installing
a new bulb. Aiming can be performed without
opening headlight assembly. Horizontal and
vertical aiming of each module is provided by
two adjusting screws that pivot the module in the
housing for proper alignment (fig. 27). There is
no adjustment for focus since the module is set
for proper focus during manufacturing assembly.

FIGURE 28: OPENING HEADLIGHT ASSEMBLY 06547

2. The four movable vertical tapes should be
located on the screen at the left and right
limits called for in the specification with
reference to centerlines ahead of each
headlight assembly.

The headlight centerlines shall be spaced
either side of the fixed centerline on the
screen by % the lateral distance between
the light source centers of the pertinent
headlights. The horizontal tapes should be
located on the screen at the upper and
lower limits called for in the specification
with reference to the height of beam centers
and the plane on which the vehicle rests, not
the floor on which the screen rests (Fig. 29).

The nominal vertical aim position on lower
beam headlights shall be adjusted based on
the headlight mounting height, from the
ground to the light source center of the
headlight, according to tablel.

TABLE 1 - VERTICAL BEAM AIM GUIDELINES

NOTE

Make sure headlight assembly is properly
positioned into its housing before securing
using fixing screw.

/1\ CAUTION

Use a soft cloth to clean the parking and front
turn signal lamp.

9.1.3 Headlight Adjustment

1. Headlight aiming and inspection can be
accomplished by visual means. This is done
on a screen located at a distance of 25 feet
(7,6 m) of the headlights. It should be of
adequate size with a matte-white surface
well shaded from extraneous light and
properly adjusted to the floor area on which
the vehicle stands. Provisions should be
made for moving the screen or its vertical
centerline so that it can be aligned with the
vehicle axis. In addition to the vertical
centerline, the screen should be provided
with four laterally adjustable vertical tapes
and two vertically adjustable horizontal
tapes.

38

PA1564

Headlight Nominal Aim Inspection

(centerline) Vertical Limits for Vertical
Mounting Height Aim Aim
56 to 90 cm (22 to 0 Vertical 10 cm (4 inch) up to
36 inch) 10 cm ( 4 inch) down
90to 120cm (36to | 5cm (2 inch) | 5cm (2 inch) up to 15
48 inch) down cm (6 inch) down
120to 140 cm (48to | 6.4cm (4 4 cm (1.5 inch) up to
54 inch) inch) down 16.5 cm (6.5 inch)

down

5. High beam headlights are aimed so that the

center of the high-intensity zone is located
at the horizontal and straight ahead
vertically (Fig. 30).

Low beam headlights are aimed so that the
top edge (the cutoff) of the high-intensity
zone is at the vertical location as per Table
1 and the left edge of the high-intensity zone
is at the vertical centerline of the headlight
(Fig. 31).




Section 6: ELECTRICAL

SCREEN
3m (10 ft)

DISTANCE BETWEEN
HEADLIGHTS

VERTICAL CENTERLINE
AHEAD OF LEFT AND
RIGHT HEADLIGHT

ADJUSTABLE
VERTICAL
TAPES

CENTERLINE OF
SCREEN

ADJUSTABLE
VERTICAL
TAPES

HEIGHT OF

BEAM CENTERS ADJUSTABLE

HORIZONTAL
TAPES

DIAGRAM OF
LIGHT SCREEN

T.6m (25 ft)

FIGURE 29: ALIGNMENT OF HEADLIGHT AIMING

SCREEN 06502
VERTICAL CENTERLINE VEHICLE VERTICAL CENTERLINE
AHEAD OF LEFT - [**axis [ AHEAD OF RIGHT
HEADLIGHT HEADLIGHT

HEIGHT OF
/"" BEAM CENTERS
AIM RIGHT BEAM
SAME AS LEFT

FIGURE 30: HIGH-INTENSITY ZONE (SHADED AREA) OF
A PROPERLY AIMED UPPER BEAM ON THE AIMING

SCREEN 7.6 M (25FT) IN FRONT OF VEHICLE 06503
VERTICAL CENTERLINE VEHICLE VERTICAL CENTERLINE
AHEAD OF LEFT - e~ xis | "® AHEAD OF RIGHT
HEADLIGHT HEADLIGHT

| HEIGHT OF

-/ BEAM CENTERS

Y

FIGURE 31: HIGH-INTENSITY ZONE (SHADED AREA) OF
A PROPERLY AIMED LOWER BEAM ON THE AIMING
SCREEN 7.6 M (25FT) IN FRONT OF VEHICLE 06504

AIM RIGHT BEAM
SAME AS LEFT

7. The inspection limits for high-beam
headlights shall be with the center of the
high-intensity zone from 10 cm (4 in) up to
10 cm (4 in) down; and, from 10 cm (4 in)
left to 10 cm (4 in) right on a screen at 7.6 m
(25 ft) (Fig.32).
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VERTICAL CENTERLINE VEHICLE VERTICAL CENTERLINE
AHEAD OF LEFT i "—AXIS jss— AHEAD OF RIGHT
HEADLIGHT HEADLIGHT

HEIGHT OF

/"‘ BEAM CENTERS

CENTER OF HEIGHT zx lgg

INTENSITY ZONE -
(HOT SPOT) MUST BE e
WITHIN THIS AREA

_8
®

INSPECT RIGHT BEAM

ALL DIMENSIONS ARE IN MILLIMETERS (INCHES)

FIGURE 32: AIM INSPECTION LIMITS FOR UPPER-BEAM
HEADLIGHTS 06505

8.

The inspection limits in the vertical direction
for low-beam headlights or the low beam of
a dual-beam headlight, shall be as
described in Table 1. In the horizontal
direction, the left edge of the high-intensity
zone shall be located from 10 cm (4 in) left
to 10 cm (4 in) right of the vertical centerline
of the beam. The viewing screen shall be
located 7.6 m (25 ft) in front of the vehicle
(Fig. 33).

VERTICAL CENTERLINE VEHICLEl  VERTICAL CENTERLINE
AHEAD OF LEFT — -, xis [ #—AHEAD OF RIGHT
HEADLIGHT HEADLIGHT
TOP EDGE OF HIGH
HEIGHT OF
HEADLIGHT CENTERS l B ZONE ot
(SEE TABLE 1)
LEFT EDGE OF HIGH t
INTENSITY ZONE —™
MUST BE WITHIN H INSPECT RIGHT BEAM
THIS AREA - "™ SAME AS LEFT
g to]

ALL DIMENSIONS ARE IN MILLIMETERS (INCHES)

FIGURE 33: AIM INSPECTION LIMITS FOR LOWER-
BEAM HEADLIGHTS 06506

9.1.4 Sealed-Beam Unit

Bulb Removal and Replacement

1.

Pull the release handle located inside the
front service compartment to tilt down the
entire bumper assembly.

Remove the headlight screw fixing the
headlight assembly, then tilt headlight
assembly down (Fig. 27 and 28).

Remove connector from headlight bulb.

Remove the bulb by pushing and rotating it
out of the socket.

Install the new bulb by reversing the
previous procedure.

39




Section 6: ELECTRICAL

/1\ CAUTION

During this step, avoid contacting the bulb with
the fingers not to alter the bulb life.

NOTE

Do not disrupt headlight adjustment screws.

Module Replacement

1. Pull the release handle located inside the
front service compartment to tilt down the
entire bumper assembly.

2. Remove the headlight screw fixing the
headlight assembly, then tilt headlight
assembly down (Fig. 27 and 28).

Remove connector from headlight bulb.

4. Unfasten three metal clips attaching
headlight unit to support.

5. Install new module and fasten metal clips.

6. Install wiring connector on back of new
sealed beam unit.

7. Tilt headlight assembly up into its housing
then secure using fixing screw.

2. Remove the headlight screw fixing the
headlight assembly, then tilt headlight
assembly down (Fig. 27 and 28).

3. Partially unfasten back plate fixing screws,
then remove signal lamp.

4. Remove socket from signal lamp.

Install wiring connector on back of new
signal lamp then install signal lamp.

6. Fasten back plate fixing screws then tilt
headlight assembly up into its housing then
secure using fixing screw.

NOTE

Make sure headlight assembly is properly
positioned into its housing before securing

NOTE

Make sure headlight assembly is properly
positioned into its housing before securing
using fixing screw.

8. Perform alignment procedure.

NOTE

The headlight aim must be checked and
adjusted even if it was properly adjusted
before the sealed beam unit was replaced.

9.1.5 Front Turn Signal

The front turn signal is part of the front headlight
assembly. The turn signal is a sealed unit (LED)
located on each front corner and should be
replaced as an assembly. Turn signal is visible
from both front and side.

Removal and Replacement

1. Pull the release handle located inside the
front service compartment to tilt down the
entire bumper assembly.

40

using fixing screw.

9.1.6 Optional Xenon Headlamp

The outer lamps of each headlight assembly
may be equipped with the optional Xenon lamps.
These lamps improve visibility and provide
better lifespan.

|, o N ==
&S d /
/\d_—-—'—'_'ll’—'_- i
XENON HEADLAMP ASSEMBLY
\ C/IW BALLAST (930388)

A\

E—% A5

: = £ g
2 /'&C/J” E.gsag%inssEMBLY

FIGURE 34: XENON HEADLAMP LOCATION 06549

Bulb Removal and Replacement

1. Pull the release handle located inside the
front service compartment to tilt down the
entire bumper assembly.

2. Remove the headlight screw fixing the
headlight assembly, then tilt headlight
assembly down (Fig. 27 and 28).

3. Remove main cable connector (066011).
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4. Remove connector from headlamp bulb by
turning counterclockwise.

5. Unscrew the three Phillips head screws, pull
the retainer and bulb out.

/1\ CAUTION

To avoid breaking the bulb, make sure the
socket is in proper position against the stop.

6. Install the new bulb by reversing the
previous procedure.

/1\ CAUTION

During this step, avoid contacting the bulb with
the fingers not to alter the bulb life.

NOTE

Do not disrupt headlight adjustment screws.

/1\ CAUTION

Never connect a voltmeter or V.O.M. to
measure bulb voltage as instrument will be
destroyed.

Troubleshooting and Safety

When switching on the Xenon headlamp using
the rocker switch, a lamp short-circuit test is
performed.

Current is detected in the lamp circuit before the
ignition time and ignition prevented. Connection
of the "hot" lamp to the body mass also prevents
ignition. In both cases, the system is cut off
within < 0.2 s and can only be restarted via the
rocker switch.

In general, the maximum ignition time is < 0.2 s,
which period is followed by cutoff. This would
happen if a lamp was defected.

Lamp missing: system is cut off after < 0.2 s.

If lamp components or cables are damaged by
force (accident) so that contact with hazardous
parts is possible, the current in these lines is
earthed by the vehicle body and - as with a
defective household appliance - switched off
when 30 mA are reached within < 0.2 s. the
cutoff time is shortened by a more powerful
defect current.

To protect the ballast, a counter in the electronic
safety system ensures that a defective lamp can
only be switched off 7 times consecutively after
a successful ignition, after which the device is
cut off. This prevents flutter and flashing. This
counter is put out of action when the lamp cutoff
time repetition interval is longer than 1.3 s so
that temporary non-defect disturbances that
result in immediate invisible re-ignition do not
cause lamp cutoff.

A warning notice on the lamp plug makes you
aware of the fact that the lamp is operated in this
system on a higher voltage (you should
therefore switch off the lamp before working on
this part).

After taking out the lamp, the contact pins are in
a practically idle state (< 34 Volt) after < 0.5
seconds so that there is no immediate danger of
electric shock even if the warning is
disregarded.

With this safety concept there is no danger to
check the ballast with a new bulb. There is a
very high probability that the ballast is OK if the
ballast can ignite the bulb.

One simple test to check the ballast would be to
measure the Nominal current of 1.58 A after one
minute for the 24V ballast.

9.2 STOP, TAIL, DIRECTIONAL, BACK-UP,
AND HAZARD WARNING LIGHTS

A combination stoplight, taillight, directional
signal light and back-up light assembly is
mounted at the rear, on each side of the vehicle.
Furthermore, when braking, two center
stoplights (LED) and a cyclops light (LED) will
illuminate simultaneously with the stoplights on
the sides for increased safety. The L.H. and
R.H. side center stop lights are also used as
directional signal and marker lights.

The stop, tail, directional signal and back-up
lights consist of individual LED lights mounted
on the engine rear door, and each light is
serviced individually as a complete unit. The
back-up light uses a regular tungsten bulb.

The hazard warning flashing system uses the
front, side and rear directional lights
simultaneously. This system is energized by a
switch on the L.H. dashboard.

9.2.1 Lamp Removal and Replacement

1. Open engine compartment rear door.
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2. Remove the lamp support retaining screws
(2), and then from the outside, remove the
lamp and its support.

3. From the outside, install the new lamp with
its support then fasten the retaining screws.

9.2.2 Center Stoplights and Cyclops Light

Removal and Replacement

These (LED) lights are sealed unit and should
be replaced as an assembly in accordance with
the following procedure:

1. Unscrew both “Phillips” light screws then
remove the light assembly.

2. Install new light assembly and secure using
screws.
9.3 LICENSE PLATE LIGHT

Two LED units are mounted above the rear
license plate(s) of vehicle. In case of burn out,
the LED unit must be changed according to the
following procedure.

1. Pry out the rubber seal with a small
screwdriver. Pull on the LED unit and
disconnect it.

2. Reconnect new LED unit, place rubber seal,

and press on it until it is seated in position.

9.4 CLEARANCE, IDENTIFICATION AND
MARKER LIGHTS
The vehicle is equipped with marker,

identification and clearance lights (LED). The
clearance lights are mounted at each corner of
the coach near the top and the identification
lights are in the upper center of rear and front
sections.

The rear clearance and identification lights are
red and the front ones are amber.

The amber marker lights are mounted along the
sides of vehicle.

9.4.1 Marker Light Removal and Replacement

The side marker light is a sealed unit (LED) and
should be replaced as an assembly in
accordance with the following procedure:

1. Unscrew both “Phillips” light screws, and
then remove the light assembly.

2. Position the new light assembly and install
the “Phillips” screws.

9.4.2 Clearance and Identification

Removal and Replacement

The clearance and identification light are sealed
units (LED) and can be replaced in accordance
with the following procedure:

Light

1. Unscrew both “Phillips” light screws, and
then remove the light assembly.
2. Position the new light assembly, and then

install the “Phillips” screws.

CLEARANCE LIGHTS

CLEARANCE LIGHTS

DIRECTIONAL SIGNAL LIGHTS a\\

HEADLIGHTS <

FOG LIGHTS

IDENTIFICATION LIGHTS

CENTER STOP LIGHTS

CYCLOPS M

MARKER LIGHTS

STOP LIGHT, TAIL LIGHT,
DIRECTIONAL SIGNAL LIGHT
& BACK-UP LIGHT ASSEMBLY

FIGURE 35: VARIOUS LIGHTS LOCATION
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9.5 DOCKING AND CORNERING LIGHTS

MTH vehicles are provided with two halogen
sealed-beam units that serve as cornering lights.
They are mounted on the vehicle as follows: one
is mounted on the front L.H. side service
compartment door, while the other is located on
the entrance door on the R.H. side. The main
function of these lights is to increase lateral
visibility when turning a corner. These lights are
energized simultaneously with the directional
lights. A dashboard-mounted rocker switch may
be actuated to cancel this system in special
situations.

Two additional halogen sealed-beam units may
be installed aft of the rear baggage
compartment. These lights are used as docking
lights and both will illuminate automatically when
reverse range is selected to facilitate back-up or
docking procedure. The cornering lights do not
operate automatically when the reverse range is
selected, but by means of a dashboard-mounted
rocker switch. When the docking position is
selected, the docking as well as the cornering
lights illuminate.

9.5.1 Lamp Removal and Replacement

Both docking and cornering sealed-beam units
can be changed in accordance with the following
procedure:

1. Remove the two “Phillips” screws attaching
the retaining ring.

Disconnect the light unit connection.
Remove the lamp.
Position new lamp.

Connect and position the light unit.

2 T

Finally, install the retaining ring.

9.6 FOG LIGHTS

Optional halogen fog lights can be mounted on
this vehicle to give the driver better visibility in
foggy weather, or to improve the range of vision
just ahead of the coach.

9.6.1 Bulb Removal and Replacement

1. Pull on the release handle located in the front
service compartment, near the door lower
hinge. The bumper will lower gradually.

2. Unscrew the wing nut and pivot assembly
upwards.

3. Unscrew the outer ring. Disconnect the light
unit connection and remove the bulb.

PA1564

4. Install the new bulb, reconnect the light unit
and replace in its proper position.

/1\ CAUTION

During this step, avoid contacting the bulb with

your fingers. This could alter the bulb life.

5. Reinstall the outer ring, pivot the assembly
downwards.

6. Fasten the wing nut and securely close the
bumper.

10. INTERIOR LIGHTING EQUIPEMENT

10.1 CONTROL PANEL LIGHTING

The instrument gauges and switches mounted
on all control panels are energized whenever
the exterior light switch is pushed to the first
position. A control dimmer located on the
dashboard is used to vary the brightness of the
panel gauges, switches and indicator lights.

The gauge lights, panel lights, switch lights and
indicator  lights have a different bulb
arrangement. Thus, the procedure to change a
defective bulb can vary according to the
application.

10.1.1 Switch Lighting

1. Slightly pull the switch with a defective LED
away from the control panel.

2. Disconnect the electric cable from the
switch.

3. To install a new switch, reverse the
procedure (Fig. 36).

NOTE

Switches are lighted by the use of LED. When
lighting on a switch fails, replace defective
switch as a unit.

FIGURE 36: SWITCH 06321
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10.1.2 Telltale Light Replacement

Telltale module is non-serviceable and must be
replaced as a unit.

1. Unscrew and remove the top dashboard
panel.

2. Remove the telltale back wire electric
connectors.

Unscrew and remove the telltale module.

4. To replace the telltale module, reverse the
procedure.

10.1.3 Gauge Light Bulb Replacement

1. For any gauge light bulb replacement, the
dashboard panel must be removed in order
to have access to the rear of gauges.

2. Remove bulb socket from the gauge, turn
the defective bulb counterclockwise and pull
it out of the gauge.

3. Push a new bulb and socket ASM and turn
clockwise to lock in place.

4. Replace the rear dashboard housing.

10.2 DRIVER’'S AREA LIGHTS

Two halogen ceiling lights are installed over the
stepwell and the driver's area. These lights are
frequently used for night-time operation when
passengers board or leave coach.

10.2.1 Bulb Removal and Replacement

1. Unsnap the lamp with a flat head
screwdriver and remove it.

2. Pull the defective bulb out of the socket.
Install the new bulb by pushing it in position.

Replace the lamp by snapping it back in
place.

/1\ CAUTION

The lens is fragile. Be very careful when
removing and handling.

/1\ CAUTION

Do not touch halogen bulbs with bare hands as
natural oils on skin will shorten bulb life span.

10.2.2 Removal and Replacement of In-Station
Fluorescent Tubes

1. Start by pulling out the corner of the lens
then delicately peeling it out of its seat.

2. Rotate and pull the fluorescent tube from its
sockets.
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3. Install a new fluorescent tube, rotating the
tube to secure it in the sockets.

4. Replace the screen lens by first inserting
one side in the seat, then push the other
side in and snap it in place by running it in
from one corner to the next.

10.2.3 Removal and Replacement of Reading
Lamp Bulb

1. Engage the tool (#830164) over the lamp
and turn one quarter turn counterclockwise.
Then, remove the tool slowly.

2. Pull the bulb socket off the reading lamp
unit.

3. Push and turn bulb counterclockwise, then
pull it out of the socket.

4. Install new bulb in the socket, then push and
turn clockwise to lock bulb in position.

5. Push the bulb socket in the reading lamp
unit.

6. Position the reading lamp with the tool
(#830164), turn one quarter turn clockwise.

10.3 ENGINE COMPARTMENT LIGHTING

A switch located in engine compartment on rear
start panel, can be used to actuate the two oval
engine compartment lights.

push /
pousser

N\

Y
—
_
J—
/. T

FIGURE 37: ENGINE COMPARTMENT LIGHT
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Each light is sealed and can be replaced as

follows:

1. Disconnect the light unit connection.

2.

3
4.
5

Remove the lamp.
Position new lamp.

Connect the light unit.

properly.

11. LIGHT BULB DATA

When replacing a light bulb, special attention
must be paid to the voltage rating (refer to light

bulb data hereafter).

Make sure the retaining ring is installed

LIGHT BULB DATA

APPLICATION PREVOST TRADE OR WATTS OR VOLTS QTY
PART NO. SAE NUMBER CANDLE
POWER

EXTERIOR LIGHTING

Hi/Lo-beam 930291 9004 65/45 W 12 2
Lo-Beam Xenon (optional) 930388 D2S 35W 12 2
Docking & cornering 930319 9415 37.5W 12 4
Fog 930361 H3 55w 12 2
License plate (sealed) 930266 TL 15206 12 2
Marker Light (red) 930340 Grote 47072-3 12 2
Marker Light (amber) 930341 Grote 47073 12 10
Identification (red) 930334 TL 25420R 12 3
Clearance (red) 930334 TL 25420R 12 4
Identification (amber) 930337 TL 25450Y 12 3
Clearance (amber) 930337 TL 25450Y 12 4
E{:r”kte‘:;recm”a' (hazard & 562135 3057 32/3W 12 2
Rear directional 560589 1156 32w 12 4
Stop 560589 1156 32W 12 8
Back-up 560589 1156 32W 12 4
Center stop 930330 HELLA 96208 12 2
Cyclops 930330 HELLA 96208 12 1
Tail 560123 67 4 W 12 4
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LIGHT BULB DATA

APPLICATION PREVOST TRADE OR WATTS OR VOLTS QTY
PART NO. SAE NUMBER CANDLE
POWER

EXTERIOR LIGHTING

Exterior compartment
(except engine)

Engine compartment 930383 SEALED 25W 12 2
INTERIOR LIGHTING

562278 6429 10w 24 12

. 2721 MFX
Instrument cluster lights 562838
(OSRAM)
Telltale panel assy. 562907 1
. HELLA 78207
Step Light 562278 now 24 3

(OSRAM 6429)

12. SPECIFICATIONS

Battery

= L T PSSP RP Volvo
1Yo o = RS PPR 20359831
L =3V S 0 [0 0 ] o= PSSR 563030
L)/ 0L PP SUPPRPPPTPPINN Maintenance-free
LI 00T TR 1Y oL PSPPI Top Stud
LCT (01U o JET = RS RRTPRR 31
Yo )£ SRS 12
(o F=To I (1S = T 4 0[] = Vo [ PO PPPTTPO 290
ReSErve CapaACIty (IMINULES) ....eeieeiiiiiiiiieiie e e ettt e e e e e et e ettt e e e e e s abe bt e et e e e s e aaaabbeeeeaeeesaaaanbbaseaeeessnnrnnnees 195
Cold cranking (in amps)

RO 5 < 1 @) TSP 950 (each battery)
Maximum dimensions (inches/mm)

-Length (INClUdING fIANGE) ..oooeeeiie et e e e e e nees 13.0/330,2
AT/ To 11 o ST 6.7/169,3
-Height (INClUdiNg tOP POSES) ....uuiriiiiieeiiiiiiiiie e e e s e e e e s s s e e e e e e s s et be e e e e e e e s snstnbeareeaeeesanrnneeees 9.3/237,0
-Approximate Weight (IDS/KQ) .....eeiiiieeiiie ettt e e et e et e e e nrbee e e e sre e e e e nees 59/26,7

* Battery tester cable clamps should be between terminal nuts and lead pads of terminals. If not possible, load
value should be 210 amperes.

Torque specifications

Battery Cable t0 POST ..o 10-15 Ft-Ibs (13-20 Nm)
2oV YA o0 1Y SR 45-50 Ft-lbs (5-6 Nm)
Alternator

Y= U TSP BOSCH
Y oTo L= I AN U T o] o 1= R PPURSPPRR 0120689552
Y= 1= T1
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Hot output

Y 101 01T (T U PEPRR 140 at 25°C (AMBIENT)
Y40 ]| £ RRPPR 28
Y o o1 (0 (1T UL o] 1 2 PRSP 6000
L7 (0T [T SRR negative
PreVOSE NUMDE ..ot e e e 562752
Battery equalizer

= 1 T PP PRR Vanner
1Yo o = S POOUPPTPRRR 60-100D
N ] = 100 amps
L =2V S 0 [ 0 ] o= PR PSR 563334
Starter

IMIBKE ...t Mitsubishi Electric Corporation (MELCO)
0o [T N o ] = RS M009T82479
I3/ L PRSP PRPTPPPPPRPRPN 105P70
V0] 2= o = OO O PP 24
PIEVOST NUMDEK ...eeeiieee ettt e et e e e e e s ettt e e e e e e e s s st e eeeeaeeeseannstaneeeeeeeseasnnneeeaeeeesans 510752
No-load test

Vo)L= PRSP OPP PRI 23.5
Y = D ol T [ £=T o1 e [ = 1RO PP PPPPPRPPRTN 125 amperes
Y T TR 1 o] 0 PSP SOPPPTRI 3000 rpm
Starter solenoid

IMIBKE ... Mitsubishi Electric Corporation (MELCO)
L0 [T I N[ ¢ o= PSSP 1115557
PUITIN VOIBOE ..ttt e et e e e s bt e e e et e e e e e ne e e e annees 16 volts max.
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Mitsubishi Electric Corporation (MELCO)

Service Bulletin MEOO3-P

STARTER MOTORS (105P70)
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Figure 1 - 105P70 STARTER

A starter is one of the parts installed to the
flywheel housing. MELCO’s 105P70 starter
uses the planetary gear reduction system,
actualizing a compact and high-power
starter. This starter weighs approximately 30
pounds (13.5 kg), extremely lightweight, and
excels in handling.

In addition, this starter uses an overhung
mechanism in the output shaft supporting
structure designated to protect the inner
starter parts from dust or water/oil splash.

1. Principle of operation

* When handling the starting system, be
sure to refer to the wiring diagrams issued
by the vehicle manufacturer to insure an
understanding of the whole starting circuit.

START SWITCH STARTER

SOLENOID

BATTERY

(\ =

\ TERMINAL

rri

STARTER MOTOR

Figure 2 - BASIC STARTING CIRCUIT (GROUND-
FLOAT TYPE)

Figure 2 shows the circuit diagram for the
105P70 Ground-float type (sometimes
referred to as Insulated or Isolated Ground).

The circuit diagram contains a start switch, a
magnetic switch, and a starter solenoid.

When the start switch is closed, the current
flows through the magnetic switch windings.
The magnetic switch contacts are closed,
enabling the current to flow through the
windings in the starter solenoid. The clutch
is thrust forward with the movement of the
plunger and the lever (shown in figures 3),
the pinion starts to rotate slowly by the
above-mentioned current to engage with the
ring gear. When the secure engagement is
made, the main contacts in the starter
solenoid are closed, and cranking takes
place.

When the engine does not start during the
initial cranking attempt, the start switch must
be turned off within 30 seconds to protect
the starter from excessive heat. If the starter
motor is operated continuously for 30
seconds, it is necessary to allow the starter
motor to be cooled off for at least 2 minutes
before the next operation.



MAGNETIC
STARTER
SWITEH SOLENOID
PLUNGER ~[TT _
Jii S
—— “M" LEAD WIRE
LEVER - — GROUND
OVERRUNNING —— T —— LEAD WIRE
CLUTCH - 2 BRUSH
B - SPRING
-
hid COMMUTATOR
PINION i =
i 1| T,
i 2 A HEY
B | N N7 N 1 _ I GROUNDE
/ +|| TERMINAL
—d/+
- BRUSH
OUTPUT =
SHAFT | PLANETARY / pigip con_\ \ARMATURE DRAI
GEAR }
i

Figure 3 - CROSS-SECTIONAL VIEW (GROUND-FLOAT TYPE)

When the engine starts, the clutch prevents
excessive overrun of the armature. Because
the clutch is for a short-time rating, the start
switch must be turned off immediately after
the engine starts.

2. Troubleshooting the starting circuit

If the starting system is not functioning
correctly, the following checks will assist in
determining which part of the circuit is at
fault.

2.1 Battery

To determine the condition of the battery,
follow the testing procedure specified by the
vehicle manufacturer. Ensure that the
battery is fully charged. (If the battery is
faulty, the other starting systems cannot be
checked.)

2.2 Wiring

Inspect the wiring relating to the starting
system for damage. Inspect all connections
to the battery, start switch, magnetic switch,
and starter solenoid for contact failure due to
looseness or rust.

2.3 Magnetic switch (Directly attached to the
starter)

Inspect the magnetic switch for its function
with the start switch closed (i.e. key switch in
the start position) by measuring the voltage
between the S-terminal in the starter
solenoid and the ground. The switch should

not be closed for more than 3 seconds. If
this time is exceeded, the starter solenoid
may be damaged.

2.4 Ring gear and pinion

If the battery, wiring, and magnetic switch
are in satisfactory condition, it is assumed
that a "stuck" condition may be found (this
condition is the phenomenon caused when
the pinion is caught by the ring gear, thereby
resulting in neither pinion rotation nor thrust
movement). This only occurs in very rare
cases when the ring gear and pinion teeth
are damaged on their end faces. Therefore,
remove the starter and check the end faces
on the ring gear and pinion for damage
(burr). If necessary, replace the ring gear
and starter.

2.5 Starter

2.5.1 Pinion movement and starter solenoid
operation test

As described in figure 4, inspect that the
pinion advances forward (no rotation will
occur) when a voltage of 16 to 24 V is
applied to between the S-terminal in the
starter solenoid and the ground. Inspection
must be done within 3 seconds for voltage
application. If the pinion does not advance
forward, replace the starter. The P-coil in the
starter solenoid may be layer-shorted, or the
pinion sliding area may be clogged.
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Figure 4 - TESTING PINION MOVEMENT AND PULL-
IN WINDINGS (GROUND-FLOAT TYPE)

For the starter switch coils, refer to the
switch circuit diagrams for the ground-wire
type (ground-float type) shown in figures 5.

— -
1] 4
= HOLD-IN = HOLD-IN
N _WINDING. i WINDING
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D\:E H D ::;
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SWITCH SWITCH
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WINDINGS WINDINGS
) O
BATTERY ' BATTERY
|

BATTERY

9 e

STARTER
SOLENDID

o O 21 1}

STARTER
MOTOR

Figure 6 - TESTING HOLD-IN WINDINGS (GROUND-
FLOAT TYPE)

Below are the resistance values for the P-
and H-coils for reference.

Cail Resistance (reference)
P-coil 0.0720hm at 68° F
H-coll 1.300 ohm at 68° F

Figure 5 - SOLENOID CIRCUIT (GROUND-FLOAT
TYPE)

If the pinion is performing properly, follow
the procedure as described below to inspect
the H-coil in the starter solenoid.

Remove the M-terminal nut as described in
figure 6 and keep the lead wire end in
contact with the M-terminal. Apply voltage
between the S-terminal and the ground to let
the pinion advance forward. Immediately
after that, separate the lead wire from the M-
terminal and check if the pinion stays in the
advanced forward position while voltage is
applied to the H-coil only. If the pinion
returns, replace the starter. The H-coil is
assumed to be layer-shorted.

* M-terminal nut tightening torque: 20 to 30
NI

2.5.2 No-load test

The no-load test makes it easy to inspect
the starter for functional failure without
disassembling. This test can also identify an
open/short circuit that is difficult to check
when disassembled.

As shown in figure 7, connect the starter,
fully charged battery, ammeter, and
voltmeter. If possible, connect a resistor
suitable for voltage control in parallel with
the battery. In addition, use an rpm indicator
to measure the revolution speed of the
output shaft.

Note: Attention should be given to the
output shaft which advances forward to
approximately 0.8" (20 mm) and rotates at
that position when the starter is operated.

BATTERY

Q [
'l o

CARBON PILE

R P.M
INDICATOR

=®

Figure 7 NO-LOAD TEST CIRCUIT (BODY-
GROUND TYPE)



* |f the output shaft does not move, stop
voltage application. If voltage continues to
be applied, excessive heat will occur in
the starter solenoid and give thermal
damage to the coil, thereby making it
unserviceable.

Inspect that the current and revolution speed
satisfy the following standards when the
start switch is closed.

Voltage Current Speed

235V 125 A max. 3000 rpm min.

It is not necessary to adjust the voltage to
the exact value of 23.5 V. If the voltage is
slightly  higher, the rpm will be
proportionately higher, while if the voltage is
lower, the rpm will be proportionately lower.
The current is independent of the voltage,
and can be judged using the above
standard.

* Note that the starter solenoid will not
operate unless the voltage between the S-
terminal and the ground exceeds 16 V.

Test result and possible cause

1. Rated current draw and revolution speed
indicate normal condition of the starter.

2. Low revolution speed and high current
draw indicate:

a. Too much friction inside starter motor
such as clogging, dirt, wearing, faulty
bearings

b. Shorted circuit inside starter
3. No revolution of the output shaft indicates:
a. Grounded M-lead wire or field coils
b. Frozen bearings
4. No current draw indicates:
a. Open field coils
b. Open armature coils

c. Broken brush springs, worn brushes, or
high insulation resistance between
brushes and commutator

5. Extremely low revolution speed and low
current draw indicate:

Poor connection between M-terminal
and lead wire, or between bracket and
brush holder screws (body-ground type
only), damaged M-lead wire, damaged

brush pig tails, or poor contact between
commutator and brushes

6. High revolution speed and high current
draw indicate:

Shorted field coils

* In case of symptoms 2 to 6, replace the
starter, because of the possible failures
mentioned above.

2.5.3 Output shaft play

Before reinstalling the starter to the engine,
follow the procedure below to inspect the
output shaft clearance.

1. Remove the M-terminal nut and keep the
lead wire end in contact with the M-
terminal.

2. Apply voltage to between the S-terminal
and the ground to let the pinion advance
forward. Immediately after that, separate
the lead wire from the M-terminal. The
pinion stays in the advanced forward
position until the battery is disconnected.

3. As described in figure 8, measure the
distance between the shaft pressed-in
and pulled-out positions. The play should
be within 0.004" to 0.118" (0.1 to 3.0
mm). If the measured value does not
satisfy the standard, replace the starter.
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Figure 8 - CHECKING OUTPUT SHAFT CLEARANCE
(GROUND-FLOAT TYPE)
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1 General

This manual contains repair and testing instructions with corresponding test specifications for the 0 120 689 5...
series alternators.

T1 (RL) 28V 70/140A

Note: Alternator 0 120 689 543 was utilized in preparing these instructions.

All rights rest with Robert Bosch Corp, including patent rights. All rights of use of reproduction and publication rest with R. B. Corp.
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2 Safety Precautions

2.1 Special Tool Usage

The use of incorrect or unsuitable tools and test equipment can lead to personal injury and may
damage the alternator or its component parts. Only use tools that are specified in this instruction or
meet the specification of the recommended tools.

g

2.2 Fire Risk

To provide radio interference suppression, the alternator is equipped with capacitors with a long
storage time. Cleaning of alternator components may cause and electrical discharge when they are
immersed in cleaning fluid. This discharge may cause combustible liquids to ignite.

g

2.3 Skin Protection

To avoid skin irritation when handling oils and greases, apply protective gloves or creams before
starting work and wash off hands with soap and water when servicing has been completed.

Lg

2.4 Compressed Air

Only use compressed air regulated to a maximum of 4 Bar (60 PSI), and a clean cloth for cleaning
of the armature, excitation windings and alternator plates.

Lg

N

.5 Explosion Risk

Avoid exposure to fire, open flame and sparks. Thoroughly dry all cleaned parts as gases could form
from the cleaning process and may cause an explosion.

L
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3 Specifications

3.1 Electrical Test Specifications

Interference suppression capacitor 1.8 ... 2.6 uF (microfarad)
Load current less than/equal to 10A 27.6 ... 28.4 V (volts, regulated)
Damping Resistance 3.1 ... 3.5 kQ (kilohms)
Stator Resistance 0.036 Q (-0/+10%) T1 (RL) 28V70/140A
Rotor Resistance 7.5 Q (-0/+10%) T1 (RL) 28V70/140A
Power Output Test
Alternator Speed (RPM) Load Current - | Test Duration
Inductive (A) (Min)
T1 (RL) 28V70/140 A 1500 76 30
6000 136 10

Following completion of the output test, allow alternator to run at 7000 rpm for one minute.

Oscilloscope Pattern

This image represents a properly functioning
alternator. The D.C. voltage produced has a

small harmonic wave.

Small spikes may be superimposed on the

oscilloscope screen if the voltage regulator

20KV

is regulating. Applying a load to the

alternator output terminals can turn off the

regulator.

In order to be able to compare oscilloscope

images, the oscilloscope so the pattern fits

between two vertical 10x divisions. 1 T T T ]

KME00052

Figure 1 Normal Oscilloscope Pattern
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3.2 Mechanical Test Specifications

Rotor to Stator Air Gap (Between any side of stator and rotor)

| Greater than 0.3 mm (0.012 in)

Eccentricity (Rotor mounted at | Outer Diameter Of Rotor

bearing points)

0.05 mm (0.002 in) maximum

Outer Diameter Of Collector Rings

0.03 mm (0.0012 in) maximum

Collector ring diameter New 32.5 mm (1.279 in)
Used 31.5 mm (1.240 in) minimum
Carbon Brush Projection New 16.0 mm (0.630 in) minimum
Used 7.0 mm (0.275 in) minimum

3.3 Tightening Torques

Iltem Number Description Metric (Nm) SAE
55 Air Intake Stud 3.0...34 26.5 ... 30.1in. Ibs.
66 D+ Terminal 24..32 21.2 ... 28.3in. Ibs.
29 B+ Terminal, B- Terminal 10.0...13.0 88.5 ... 115in. Ibs.
37 W Terminal 41...55 36.3 ... 48.7in. Ibs.
15 Voltage Regulator 13...17 11.5... 15.01in. Ibs.
43 Capacitor Mounting Screw 43...57 38.0 ... 50.4 in. Ibs.
23 Rectifier Mounting Screw 13...17 11.5... 15.01in. Ibs.
21 Drive End Shield to Collector Ring Shield 7.2..97 63.7 ... 85.9n. Ibs.
5 Drive End Shield Bearing Cover Plate 41...55 36.3 ... 48.7in. Ibs.
52 Pulley Retaining Nut 135...170 99.5 ... 1254 t. Ibs.

21
15
Figure 2 Fastener Torque Chart
All rights rest with Robert Bosch Corp, including patent rights. All rights of use of reproduction and publication rest with R. B. Corp.
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4 Alternator Schematic

"

KME 00050

Figure 3 Alternator/Voltage Regulator Schematic

1 Alternator

B+  Battery Positive

B- Battery Negative

D+ Dynamo + (Warning Lamp Output)
W Tachometer Output

2 Voltage Regulator

D+ Dynamo + (Alternator Output)
DF  Dynamo Field
D- Dynamo -
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5 Alternator Coding

Rated current in amps measured at 6000 rpm
Rated current in amps measured at 1500 rpm
Alternator Voltage

Direction of Rotation

®)O0rR Clockwise
(=)OorL Counter Clockwise
(« ) OrRL Multidirectional

1 Claw Pole Alternator
2 Salient Pole Alternator
3 Windingless Rotor Alternator

Outer Diameter of Alternator

G 100 ... 109 mm
K 120 ... 129 mm
N 130 ... 139 mm
T 170 ... 199 mm
] more than 200 mm

All rights rest with Robert Bosch Corp, including patent rights. All rights of use of reproduction and publication rest with R. B. Corp.
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6 Parts Cleaning

A Caution: Fire Risk

To provide radio interference suppression, the alternator is equipped with capacitors with a long storage time.
Cleaning of alternator components may cause and electrical discharge when they are immersed in cleaning
fluid. This discharge may cause combustible liquids to ignite.

Alternator components with capacitors should only be cleaned with a non-combustible cleaner such as HAKU
1025/6.

& Caution: Compressed Air

Only use compressed air regulated to a maximum of 4 Bar (60 PSI), and a clean cloth for cleaning of the
armature, excitation windings and alternator plates.

A Caution: Explosion Risk

Avoid exposure to fire, open flame and sparks. Thoroughly dry all cleaned parts as gases could form from the
cleaning process and may cause an explosion.

All rights rest with Robert Bosch Corp, including patent rights. All rights of use of reproduction and publication rest with R. B. Corp.

UA/ASV 04.12.98 T1ALTFinal.DOC



BOSCH

Repair and Testing Instructions for T1
Alternator 0120 689 552

Page 12
Edition 001

7 Tools, Test Equipment Lubricants and Adhesives

7.1 Test Equipment

Description

Bosch Number

Alternator Test Bench

Commercially Available

Internal Short-Circuit Tester (Flash Tester) KDAW 9978 0986 619 110
Universal Multi-Meter MMD 302 0 684 500 302
Alternator Tester WPG 012.00 0 684 201 200

7.2 Special Tools

Description

Bosch Number

Arbor Press

Commercially Available

Soldering Iron

Commercially Available

Universal Bearing Puller

Commercially Available

V-Block
Note: 2 Required

Commercially Available

14mm Hex, 1/2" Drive Socket

Commercially Available

Clamping Support KDAW 9999 0 986 619 362
Die Spigot for Arbor Press (Used with KDLJ 6011, KDLJ 6012, KDLJ 6010 0986 618 124
KDLJ 6015)

Bearing Remover KDLJ 6009 0986 618 121
Press Tool for Roller Bearing KDLJ 6021 0986 618 139
Bearing and Seal Installer KDLJ 6011 0986 618 125
Collector Ring Installer KDLJ 6012 0986 618 126
Drive End Shield Support Ring for Rotor Pressing KDLJ 6013 0986 618 127
Press Tool - Spacer Ring, Roller Bearing Inner Race and Collector KDLJ 6018 0986 618 134
Rings

Alignment Pin - Drive End Shield and Collector Ring End Shield KDLJ 6014 0986 618 128
Removal Tool - Sliding Bushing KDLJ 6015 0986 618 129
Holding Tool - Sliding Bushing KDLJ 6016 0986 618 130
Inner Bearing Race Removal Tool KDAW 9996 0 986 619 269
Puller Receiver Cup KDAW 9995/0/1 0986 619 214
Threaded Pin with Cone KDAW 9995/14 0986 619 250
Bearing Puller Spring Collet KDAW 9995/6 0986 619 233
Feeler Gauge 0.15 ... 0.6 mm (.005 ... .024 in) KDzV 7399 0986 618 378
Note: 4 required

Dial Indicator EFAW 7 1687 233 011
Magnetic Indicator Stand T-M1 4851601124
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7.3 Lubricants and Adhesives

Description Manufacturer Bosch Number
Number

Roller Bearing Grease UNIREX N3 5975 560 125
Ftlv 34 5 700 009 000
VS 15164-Ft 5 975 560 000

Molycote Paste Ft70v1 5 700 040 000

Adhesive Dispersant KK57v1 5 703 151 000

Silicon Paste Ft2v4 5 700 083 005

7.3.1 Lubricant Quantities

Bottom of Roller Bearing 29 (0.07 oz.)
Collector End Shield Radial Seal 29 (0.07 oz.)
Roller Bearing 2...259g(0.07...0.09 oz.)

All rights rest with Robert Bosch Corp, including patent rights. All rights of use of reproduction and publication rest with R. B. Corp.
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8 Exploded View

Figure 4 Alternator Exploded View

Iltem Designation Iltem Designation
1 Drive End Shield 20 Plain Washer
2 Ball Bearing 21 Oval-Head Screw
3 Cover Plate 23 Washer & Screw Assembly
6 Rotor 42 Suppression Capacitor
6/9 Collector Ring 43 Oval-Head Screw
10 Roller Bearing 53 Fan
11 Collector-Ring End Shield 55 Stud
12 Rectifier 56 Expansion Bushing
12/13 Seal 90 Retainer
15 Washer & Screw Assembly 91 Support Ring
17 Transistor Regulator 93 Spacer Ring
17/3/8 Compression Spring 94 Radial Seal
17/3/801 Carbon-Brush Set 95 Protective Cap
17/10 Gasket 713 Air-Intake Cover
18 Stator 722 Grommet
19 Spring Lock Washer
All rights rest with Robert Bosch Corp, including patent rights. All rights of use of reproduction and publication rest with R. B. Corp.
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9 Alternator Disassembly and Testing

9.1 Rear Cover Removal

1. Clamp alternator in clamping fixture KDAW 9999 (Bosch Number 0 986 619 362).

2. Remove four nuts holding on the air intake cover. (Figure 5)

\

7
& ()
S

Figure 5 Air Intake Cover Removal (1)

Note: The voltage regulator must be removed before any further disassembly of the alternator takes place. The
brushes of the regulator can break if the regulator is not removed before any other disassembly takes

place.

9.2 Voltage Regulator Removal

1. Remove the three (3) screws that secure the regulator to the collector ring end shield. (Figure 6)

2. Carefully remove the voltage regulator from the collector ring end shield.

Note: The brushes of the regulator will break if the regulator is not removed before any other disassembly of the

alternator takes place.

All rights rest with Robert Bosch Corp, including patent rights. All rights of use of reproduction and publication rest with R. B. Corp.
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S \(/
N Oy

( ‘ KME 00021

Figure 6 Voltage Regulator (1) and Suppression Capacitor (2)

9.2.1 Brush Replacement

1. The exposed length of the carbon brushes must be measured to determine if they require replacement.
Measure the length of each brush. If the exposed brush length is less than 7 mm (0.276"), the brush must
be replaced. (Figure 7)

Figure 7 Brush Length Measurement

2. To replace the brushes, the brush lead must be unsoldered and the brush removed from the regulator.
3. Insert the new brush into the regulator and solder the brush lead to the regulator.

Note: Use only rosin-core solder to attached the brush lead.

4. Check the brushes for freedom of movement after they are soldered.

5. Measure the exposed length of the new brushes. The exposed length should be 16 mm (0.630")

9.3 Noise Suppression Capacitor Testing and Removal

1. Disconnect the suppression capacitor from terminal B+.

All rights rest with Robert Bosch Corp, including patent rights. All rights of use of reproduction and publication rest with R. B. Corp.
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2. Connect Multimeter MMD 302 (Bosch Number 0 684 500 302) or equivalent to the lead of the suppression
capacitor and the B- terminal of the alternator. (Figure 8)

Figure 8 Testing of Suppression Capacitor

3. Measure the capacitance of the suppression capacitor. If the capacitance does not read between 1.8 and
2.6 uF (microfarad), the capacitor must be replaced.

4. Remove the screw that secures the suppression capacitor and remove capacitor.

Note: After removing the suppression capacitor from the alternator, the capacitor lead should be shorted to the
capacitor-mounting strip to discharge the capacitor. Failure to do so may cause the capacitor to discharge
while being cleaned.

9.4 Pulley and Fan Removal

1. Using a 14-mm hex socket to hold the rotor shaft. Loosen and remove pulley-retaining nut with a box
wrench. (Figure 9)

Note: Do not use an air impact gun to remove the nut as the force of the impact may cause
damage to the alternator bearings.

KME 00006

Figure 9 Pulley and Fan Removal

2. Remove the pulley and cooling fan from the alternator.

9.5 Separation of Drive Shield and Collector End Shield

Note: With a scribe, mark the relationship between the drive end shield and the collector ring end shield. This
will assist in the realigning of the two shields upon reassembly.

1. Loosen and remove the four (4) outer Oval-head screws which hold the end shields together. (Figure 10)

All rights rest with Robert Bosch Corp, including patent rights. All rights of use of reproduction and publication rest with R. B. Corp.
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2. Slide the drive end shield and rotor out of the collector end shield.

e\
KME 00025

Figure 10 Drive End Shield Removal
9.6 Rectifier Assembly Testing

Note: The following testing of the rectifier is to be performed with the rectifier assembly installed and wired in to
the stator.

1. With the rectifier assembly still installed in the collector end shield, testing of the rectifier is to be
performed.

a. Using tester WPG 012.00 (Bosch Number 0 684 201 200) (Figure 11)

i) Connect the negative (black) lead of the tester to the collector end shield and the positive (red) lead
to each of the stator connection solder joints.

i) Connect the positive (red) lead of the tester to the B+ Terminal and the negative (black) lead to
each of the stator connection solder joints.

iii) Connect the positive (red) lead of the tester to the D+ Terminal and the negative (black) lead to
each of the stator connection solder joints.

The rectifier assembly is reusable if the tester remains in green zone. If the rectifier assembly fails any test, one
or more of the diodes are defective and the whole assembly must be replaced.

o ©

aaQ8~

o®000 ©

< 032 20 200 Wb

/4

KME 00026
\

Figure 11 Testing of Rectifier Assembly
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b.Using a Diode Tester

)

vi)

Connect the negative (black) lead of the tester to the collector end shield and the positive (red) lead
to each of the stator connection solder joints. No current should pass through the rectifier assembly.

Connect the positive (red) lead of the tester to the collector end shield and the negative (black) lead
to each of the stator connection solder joints. Current should pass through the rectifier assembly.

Connect the positive (red) lead of the tester to the B+ Terminal and the negative (black) lead to
each of the stator connection solder joints. No current should pass through the rectifier assembly.

Connect the negative (black) lead of the tester to the B+ Terminal and the positive (red) lead to
each of the stator connection solder joints. Current should pass through the rectifier assembly.

Connect the positive (red) lead of the tester to the D+ Terminal and the negative (black) lead to
each of the stator connection solder joints. No current should pass through the rectifier assembly.

Connect the negative (black) lead of the tester to the D+ Terminal and the positive (red) lead to
each of the stator connection solder joints. Current should pass through the rectifier assembly.

If the rectifier assembly fails any test, one or more of the diodes are defective and the whole assembly must be

replaced.

9.7 Removal and Testing of Stator Assembly

1. With tester WPG 012.00 or Multimeter MMD 302 set to read 0 to 0.5 Q, test the resistance of the stator
while it is still attached to the rectifier assembly. Connect the test leads between the phase outputs of the
stator. Repeat the test until all three phases of the stator has been tested. A good stator will read between
0.036 Q and 0.040 Q. (Figure 12)

KME 00027
[

Figure 12 Stator Resistance Testing

2. Unsolder the stator phase connections from the rectifier assembly with a soldering gun or iron.

3. Bend open any bent-over lead connections with a screwdriver or pliers and pull the stator leads from the
rectifier eyelets.

When performing this test, observe care is used in handling the stator and any component or
surface that is exposed to the stator. Use insulated gloves and do not touch the work surface

/ N\ Note: The insulation tester applies a voltage of 80 VAC to the stator. Voltages of 80V can be fatal.

until all tests are completed.
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4. Using insulation tester KDAW 9983 (Bosch Number 0 986 619 110) or equivalent, apply 80 VAC to each of
the stator phase leads with one probe while the other probe is in contact with the exterior of the stator.
(Figure 13)

No continuity should be present. Any continuity between the stator phase leads and the exterior of the stator
indicates a breakdown of the stator insulation and a short to ground. If continuity is present, the stator must

be replaced.
| | 1~
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Figure 13 Stator Insulation Testing

KME 00028

9.8 Rectifier Assembly Removal

1. Loosen and remove the three screws that hold the rectifier to the collector end shield. (Figure 14)

2. Unsolder the W terminal from the rectifier assembly.

KME 00029

Figure 14 Rectifier Assembly Removal

3. Remove the nuts holding terminals B+, B- and D+ to the collector end shield.
Note: Do not attempt to remove the studs from the rectifier assembly. Terminals B+, B- and D+ are
permanently attached to the rectifier assembly. Terminal W is attached to the collector end shield. Do not
loosen Terminal W.

4. Remove the rectifier assembly from the collector end shield.
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9.9 Dampening Resistor Testing and Removal

1. The W Terminal incorporates a dampening resistor. Using a Multimeter MMD 302, connect one lead to the
exterior portion of the W terminal and connect the other lead to the other side of the W Terminal. The
Multimeter should read between 3.1 and 3.5 k[Okilohm). If the resistance is above or below this range, the
W terminal is to be replaced as an assembly. (Figure 15)

Figure 15 Testing of W Terminal Dampening Resistor

2. Loosen the nut retaining terminal W to the collector end shield.

3. Remove terminal W.

9.10 Removal of Collector End Shield Bearing and Seal
1. Insert extractor KDLJ 6009 (Bosch Number 0 986 618 121) into bearing.

2. Screw threaded rod KDAW 9995/14 (Bosch Number 0 986 618 214) into extractor KDLJ 6009.
3. Slide the receiver cup KDAW 9995/0/5 (Bosch Number 0 986 619 250) onto threaded rod.

4. Screw on the handle, rotate until the bearing, and seal come out of the collector end shield. (Figure 16)

L

’

/ KME 00031

Figure 16 Bearing and Seal Removal
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5. If the roller bearing is stuck in end shield, proceed as follows:

Remove extractor KDLJ 6009 from the bearing.

Destroy the bearing cage with a screwdriver or similar tool.

Remove rollers from bearing.

Insert spring collet KDAW 9995/6 (Bosch Number 0 986 619 233) into bearing outer race.
Screw threaded rod KDAW 9995/14 into extractor KDAW 9995/6.

Slide the receiver cup KDAW 9995/0/5 onto threaded rod.

Screw on handle and rotate until the bearing race comes out of the collector end shield.

@~ooooe

9.11 Removal of Sliding Bushing in Collector End Shield

1. Place collector end shield in an arbor press, support mounting/pivot boss on mandrel KDLJ 6016 (Bosch
Number 0 986 618 130). (Figure 17)

2. Place bushing mandrel KDLJ 6015 (Bosch Number 0 986 618 219) on sliding bushing.

3. Press sliding bushing out of collector end shield into mandrel KDLJ 6016.

[L__,_l
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Figure 17 Sliding Bushing Removal

9.12 Removal of Rotor from Drive End Shield

1. Place drive end shield onto pressing ring KDLJ 6013 (Bosch Number 0 986 618 127).

2. Place pressing ring into an arbor press. (Figure 18)
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3. Press out rotor.

KME 00033

Figure 18 Pressing out Rotor

4. Remove spacer ring from rotor shaft.

Notes: Protect the threads of the rotor from damage prior to pressing. Always replace the drive end bearing if
the rotor has been pressed out. Therefore, only remove the rotor if;

the rotor is to be replaced

the excitation winding of the rotor is to be replaced
the drive end bearing/spacer ring is to be serviced
the rotor collector rings are to be replaced
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9.13 Removal of Bearing and Seal from Drive End Shield

1. Loosen and remove the four (4) screws holding the bearing cover plate. (Figure 19)
2. Remove the spacer ring (Refer to arrow in Figure 19).

3. Remove the bearing from the drive end shield.

KME 00034

Figure 19 Drive End Bearing Removal

9.14 Removal of Collector Ring End Inner Bearing Race from Rotor

1. With a universal bearing puller, remove the inner race of the endshield bearing. (Figure 20)
Notes: Place jaws of the puller yoke behind the inner-bearing race and pull the bearing race only. Do not place
the yoke behind the spacer ring. Pulling both the bearing and the spacer ring at the same time may

damage the rotor. The inner bearing race must be replaced anytime the collector end shield bearing is
replaced.

2. Reposition the puller and remove the spacer ring from the rotor shaft.

KME 80139

Fiaiire 20 Inner Rearinn Race Remanval
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9.15 Rotor Inspection

1. Using electric tester ETE 014.00 or Multimeter MMD 302, measure the resistance between the two collector
rings of the rotor. The resistance measured should be between 7.5 and 8.3 [I(Figure 21)

Figure 21 Rotor Resistance Testing
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KME 00036

2. Using insulation tester KDAW 9983 or equivalent, apply 80 VAC to the rotor claw poles and each of the
collector rings. If the insulation tester lights, there is a short to ground within the rotor. (Figure 22)
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Figure 22 Rotor Insulation Testing
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When performing this test, observe care is used in handling the rotor and any component or surface

that is exposed to the rotor. Use insulated gloves and do not touch the work surface until all tests are
completed.

/ N\ Note: The insulation tester applies a voltage of 80 VAC to the rotor. Voltages of 80V can be fatal.

3. Mount the rotor in a pair of V-Blocks at the rotor bearing points.
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4. Position dial indicator (Magnetic Base T-M 1 (Bosch Number 4 851 601 124) and Dial Indicator EFAW 7
(Bosch Number 1 687 233 011)) to measure the concentricity of the rotor at:: (Figure 23)

a. Outer diameter of rotor, maximum run-out 0.05 mm (0.002 in). If the run-out of the rotor exceeds the
maximum, the rotor must be replaced.

Figure 23 Rotor Concentricity Measurement

1 Ji

b. Each collector ring, maximum run-out 0.03 mm (0.0012 in). If the run-out exceeds the maximum, the
collector rings can be machined down to a minimum of 31.5 mm (1.240 in) diameter. If the required
machining causes the collector ring diameter to drop below the minimum dimension, the collector ring(s)
must be replaced.

9.16 Collector Ring Replacement

1. Before the collector rings can be removed, the spacer ring from the end of the rotor must be removed.
Refer to Section 9.14 "Removal of Inner Bearing Race from Rotor."

2. Unsolder the rotor leads from each collector ring.

3. With a universal bearing puller, remove each collector ring one at a time from the rotor. (Figure 24)
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Figure 24 Collector Ring Removal
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10 Alternator Assembly

10.1 Rotor Assembly

1.

2.

3.

Position rotor in arbor press with the drive end pointing down.

Press the lead for the rotor winding into the slot of the rotor.

Slide the collector rings onto the rotor shaft as far as possible by hand. Make sure the lead for the rotor

windings does not become damaged while sliding the collector rings over the lead.

Lining up the slot in tool KDLJ 6012 (Bosch Number 0 986 618 126) with the rotor lead, press the collector

rings onto the rotor as far as possible. (Figure 25)
W
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Figure 25 Pressing on Collector Rings

1 |

Solder each of the rotor winding leads to one of the collector rings with rosin core solder.

After soldering, touch up surface of collector ring to remove any excess solder from the brush contact

surface.

Press on collector end shield bearing spacer ring with tool KDLJ 6018 (Bosch Number 0 986 618 134) until

it contacts the stop on the rotor and no air gap is present. (Figure 26)
—

KME 00008

Figure 26 Spacer Ring
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Note: Do not allow the spacer ring to twist while pressing onto the rotor.
8. Place the inner bearing race of the collector end shield bearing onto the rotor shaft.

9. Press the bearing onto the rotor shaft with tool KDLJ 6018. (Figure 26)

10.2 Drive End Shield Assembly

1. Insert sealed ball bearing into the drive end shield.
2. Align the holes of the bearing cover plate with the holes in the drive end shield.

3. Start the four screws which hold the bearing cover plate and tighten to 4.1 ... 5.5 Nm (36.3 ... 48.7 in. Ibs.)
(Figure 27)

Figure 27 Drive End Bearing Retaining Screws

4. Insert bearing/fan spacer ring into the drive end shield from the fan side of the shield.
5. Place drive end shield on to an arbor press with the bearing/fan spacer ring pointed down. (Figure 28)

6. Slide support ring onto the drive end of the rotor. Make sure the under cut side of the ring faces the
retaining ring on the rotor.

KME 00043

Figure 28 Installing Rotor into Drive End Shield
(1) Tool KDLJ 6018 (2) Support Ring

All rights rest with Robert Bosch Corp, including patent rights. All rights of use of reproduction and publication rest with R. B. Corp.

UA/ASV 04.12.98 T1ALTFinal.DOC



BOSCH Repair and Testing Instructions for T1 Page 29

Alternator 0120 689 552 Edition 001

7.

8.

Place rotor into the drive end bearing.

Place tool KDLJ 6018 onto the end of the rotor and press the rotor into the drive end bearing until the
bearing seats against the support ring.

10.3 Collector Ring End Shield Assembly

1.

2.

5.

Pack the collector end roller bearing with 2 to 2.5 g (0.07 to 0.09 o0z.) of UNIREX N3 grease.
Place the end shield on an arbor press.

Place tool KDLJ 6011 (Bosch Number 0 986 618 125) into bearing and press bearing into collector end
shield. (Figure 29)

Pack the bottom of the collector end housing bearing bore with an additional 2 g (0.07 0z.) of UNIREX N3
grease.

Coat the sealing lip of the radial lip seal and pack the seal with 2 g (0.07 0z.) of UNIREX N3 grease.

Notes: Do not assemble the alternator with a dry radial seal as this will lead to seal failure and contamination of

the brushes and collector rings.

Make sure there is no excess grease on the exterior of the seal before installation in the collector end
shield. Excess grease on the exterior of the seal will cause contamination of the collector rings and
brushes.

KME 00140

Figure 29 Installation of Bearing and Seal

Place seal onto tool KDLJ 6011 and press the seal into the collector end shield. (Figure 29)
Place collector end shield in an arbor press, support mounting/pivot boss on tool KDLJ 6016. (Figure 30)
Coat the inside of the collector end shield bore with Molycote.

Place sliding bushing into place on collector end shield.
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10. With tool KDLJ 6015, press sliding bushing into end shield until the bushing is flush with the inner surface of
the mounting/pivot boss. (Figure 30)

KME 00032

Figure 30 Sliding Bushing Installation

11. Insert terminal W into collector end shield in location marked W. Make sure the locating lug of the terminal
assembly indexes the end shield correctly.

12. Place insulator and flat washer onto terminal W.
13. Install nut and torque to 4.1 to 5.5 Nm (36.3 to 48.7 in. Ibs.)

14. Install protective cap onto terminal W. (Figure 31)

j Protective Cap

Figure 31 Terminal W Insulator,
Washer, Nut and Cap

10.4 Rectifier Assembly

1. Place flat washer and insulator (a) onto terminal B+ and D+ studs of the rectifier assembly. (Figure 32)

_ — KME 00011
Figure 32 Rectifier Insulators and Seal
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10.

11.

Coat the keyhole shaped surface of the rectifier with adhesive. (Figure 32)

Place the rectifier seal ring onto the keyhole shaped surface of the rectifier. Make sure the seal conforms to
the shape of the keyhole.

Once the adhesive has cured, place the rectifier into the collector end shield. Make sure the solder lug of
the W Terminal passes into the correct position of the rectifier assembly.

Install the insulating washer, flat washer and nut to terminal studs B+ and D+. (Figure 33)
Install flat washer and nut onto terminal stud B-. (Figure 33)

Check that the soldering lug of terminal W is still in the proper location of the rectifier assembly.

B+ -F-H) B - -

D+ )

Figure 33 Terminal B+, B- and D+ Assembly

Torque terminal stud nuts B+, D+ and B- to:

a. Terminal B+ and B-........ 10to 13 Nm (88.5to 115 in. Ibs.)

b. Terminal D+................... 2.41t0 3.2 Nm (21.2 to 28.3 in. Ibs.)

Install the flat washer and second nut to terminal studs B+, D+ and B- and torque to:
a. Terminal B+ and B-........ 10 to 13 Nm (88.5to 115 in. Ibs.)

b. Terminal D+................... 2.41t0 3.2 Nm (21.2 to 28.3 in. Ibs.)

Install the three (3) rectifier mounting screws and torque to 1.3to 1.7 Nm (11.5 to 15 in. Ibs.).

Solder the soldering lug of terminal W to the solder pad of the rectifier assembly with rosin core solder.
(Figure 34)

Figure 34 Rectifier Mounting and
Soldering of Terminal W

© A
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10.5 Stator Assembly

1.

2.

4,

Position the stator on the collector end shield. The side of the stator with the winding leads should be
closest to the collector end shield.

Line up the scribed mark of the stator with the scribed mark of the collector end shield. If either the stator or
collector end shield was replaced, a new mark should be scribe across the new part using the replaced
component as a reference.

Place each of the stator leads into a corresponding soldering lug of the rectifier assembly. After the lead is
through the soldering lug, bend the lead so it forms a U around the lug. (Figure 35)

KME 00046
-

Figure 35 Soldering of Stator Leads

Solder each of the stator leads to the rectifier assembly with rosin core solder.

10.6 Rotor and Drive End Shield Installation

1.

Place collector end shield and stator assembly on a suitable surface so the rotor and drive end shield
assembly can be lowered into place

Guide the rotor and drive end shield assembly until the inner bearing race of the collector end bearing
enters the roller bearing. Once the inner race enters the bearing, lower the assemblies completely into the
collector end shield.

Insert guide pin KDLJ 6014 (Bosch Number 0 986 618 128) through the sliding bushing of the collector end
shield and the bushing of the drive end shield. (Figure 36)

Start the four (4) drive end shield to collector end shield screws.
Place the alternator assembly into clamping fixture KDAW 9999.

Insert four (4) 0.3 mm (0.012 in) feeler gauges between the stator and the rotor. The feeler gauges should
be place in four diametrically opposed positions. (Figure 36)

Torque the drive end shield to collector end shield screws to 7.2 to 9.7 NM (21.2 to 28.3 in. Ibs.).
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8. Remove the four feeler gauges from between the stator and rotor.

9. Turn the rotor by hand. The rotor should rotate freely by hand. If the rotor does not turn freely, loosen the
drive end shield to collector end shield screws and repeat steps 6, 7, 8 and 9.

10. While rotating the rotor by hand, listen for contact between the rotor and the stator or stator leads. If any

contact sound is heard, the rotor and drive end shield assembly must be removed, the cause determined
and repaired before continuing. Once the problem has been corrected, start at step 1 of this section.
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Figure 36 Drive End Shield, Stator and Collector End Shield Assembly
(1) Feeler Gauge (2) Tool KDLJ 6015

11. Remove the alignment pin KDLJ 6014 from the alternator.

10.7 Regulator and Capacitor Installation

1. Depress the carbon brush closest to the regulator into the regulator/brush holder.

2. Insert a straightened paper clip (1 to 1.3 mm dia. x 40mm) into the hole of the regulator until the pin holds
the brush in place.

3. Pivot the regulator into the opening of the alternator. Once the brush holder is inside the alternator cavity,
slowly remove the paper clip and allow the brushes to extend from the holder. (Figure 37)

N ‘ : — KME 00048

Figure 37 Regulator Installation

All rights rest with Robert Bosch Corp, including patent rights. All rights of use of reproduction and publication rest with R. B. Corp.

UA/ASV 04.12.98 T1ALTFinal.DOC



BOSCH Repair and Testing Instructions for T1 Page 34
Alternator 0120 689 552 Edition 001

4. Align the mounting holes of the regulator to holes of the alternator housing.

Note: When aligning the mounting holes, pay attention to the force used as damage can occur to the brushes.
5. Install the three (3) regulator mounting screws and torque to 1.3 to 1.7 Nm (11.5 to 15 in. Ibs.). (Figure 38)

6. Install capacitor on collector end shield and tighten mounting screw to 4.3 to 5.7 Nm (38.0 to 50.4 in. Ibs.).

(Figure 38)

KME 00021
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Figure 38 Capacitor Installation
(1) Voltage Requlator (2)

7. Connect lead of capacitor to spade terminal +.

8. Install air intake cover onto alternator. Do not torque cover until it has been installed on the vehicle/engine.

UA/ASV
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11 Functional Testing

11.1 General Information

The functional testing of the alternator is broken into two categories, Power Output and Voltage Trace
Evaluation. All of the tests describe here are performed with the voltage regulator installed on the alternator.

11.1.1 Power Output Tests

The power output tests verify the capability of the alternator to produce rated current and voltage at different
speeds. This test requires a test bench of sufficient horsepower to turn a fully loaded alternator at a given
speed. Additionally, the test bench must have the ability to inductively load the alternator to its rated amperage
for an extended amount of time.

The power output test is to be performed anytime the alternator is suspected of being defective or if the
alternator has been disassembled.

11.1.1.1 Test Bench Requirements

To perform the power output test of this series alternator, a test bench must meet the following minimum
criteria.

Characteristic Minimum Specification
Variable Speed Control 0-12,000 RPM
Drive Motor 4 kW (5.4 hp)
Load Bank Capability 170 A @ 28 V for 10 minutes
80 A @ 28 V for 30 minutes
Output Voltage Capability 28V

11.1.2 Voltage Trace Evaluation

The voltage trace evaluation compares the output of the alternator as viewed on an oscilloscope to know
oscilloscope patterns. The voltage trace evaluation is an important tool for diagnostics of an alternator that
cannot meet the criteria of the power output test. Proper interpretation of the waveforms obtained can lead a
technician to the defective component of a failed alternator. The voltage trace evaluation is done while the
alternator is still mounted to the alternator test bench. Most any oscilloscope, which is capable of accepting the
alternator voltage output, is useable for this evaluation.

11.2 Power Output Testing

11.2.1 Test Bench Mounting

1. Mount the alternator to the test bench per the operating instructions of the test bench manufacturer.

2. Connect the drive system of the test bench to the alternator as per the instructions of the test bench
manufacturer.

Note: Only perform the power output tests with the fan pulley installed on the alternator. Failure to test the
alternator with the correct fan installed can cause the alternator to overheat and damage the internal
components of the alternator.
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Connect the test leads of the test bench to the alternator as follows:

a. Connect the +24 v lead of the test bench to the B+ terminal of the alternator.
b. Connect the -24 v lead of the test bench to the B- terminal of the alternator.
c. Connect the charging indicator lamp of the test bench to the D+ terminal of the alternator.

Note: Refer to test bench manufacturers operating instructions for correct terminology of test leads

(1)
(2)
(3)
(4)
(5)
(6)

Refer to figure 39 for a schematic outline of alternator to test bench connections. Compare this schematic
to the hook-up schematic of your test bench.

T S oD- - 1(0* "oD- B9
1 A2
| , |
6 4 5
B ©3 ©
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Figure 39 Alternator Test Bench Hook-up Schematic

Variable Load Resistor
Ammeter (Alternator Output)
Charging Indicator Lamp
Voltmeter (Regulated Voltage)
Ammeter

Test Bench Battery

4. Make sure the test bench is set for the correct voltage and rotation before starting tests.

11.2.2 Power Output Test

1. Start test bench and increase speed to 1500 rpm, alternator speed.

2. |

ncrease inductive load on the alternator until 76A output is achieved. As load is increased, monitor test

bench speed and correct if speed drops while applying load.
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10.

11.

12.

13.

Hold test bench at this speed and load for 30 minutes. Monitor alternator output and speed during the test
period.

Remove load and operate the alternator at 7000 rpm for one minute to allow the alternator to cool.

Refer to the test bench operating instructions and allow the load bank to cool the required amount of time
before proceeding to the next test.

After the load bank has cooled, increase the test bench until the alternator has reached 6000 rpm.

Increase inductive load on the alternator until 136A alternator output is achieved. As load is increased,
monitor test bench speed and correct if speed drops while applying load.

Hold test bench at this speed and load for 10 minutes. Monitor alternator output and speed during the test
period.

Remove load and operate the alternator at 7000 rpm for one minute to allow the alternator to cool.

Refer to the test bench operating instructions and allow the load bank to cool the required amount of time
before proceeding to the next test.

Apply a minimum load of 10A to the alternator.

Measure the regulated voltage of the alternator. The correct regulated voltage is between 27.6 and 28.4
volts.

If the alternator passes the three output tests, no further testing is required. If the alternator failed any of the
three tests, proceed with the voltage trace evaluation.

11.3 Voltage Trace Evaluation

The voltage trace evaluation is a comparison of the voltage output of the alternator to know patterns. These
know patterns will help identify different failed components.

11.3.1 Oscilloscope Hook-up

1.

Following the manufacturer's instructions for your oscilloscope, connect the scope to the B+ and B-
terminals of the alternator.

Adjust the oscilloscope to read 28 volts.
Turn on test bench and operate the alternator with a 10A load.

Compare oscilloscope display to the following test patterns.
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11.3.2 Normal Pattern

This image represents a properly functioning alternator. The D.C. voltage produced has a small harmonic wave.

Small spikes may be superimposed on the oscilloscope screen if the voltage regulator is regulating. Applying a

load to the alternator output terminals can turn off the regulator.

In order to be able to compare oscilloscope images, the oscilloscope so the pattern fits between two vertical 10x

divisions.

10KV

Figure 40 Normal Pattern
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11.3.3 Open Exciter Diode

This pattern displays a characteristic dip in the normally smooth wave characteristic of a defective exciter
diode. This would require disassembly of the alternator and replacement of the rectifier assembly.
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Figure 41 Open Exciter Diode
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11.3.4 Open Positive Rectifier Diode

This pattern identifies an open positive rectifier diode. In the case of multiple diodes in parallel, all of the diodes
on the circuit must be open. An example is:

There are two diodes in the rectifier for each phase of the stator. Both diodes must be open for this pattern to
appear.

With this type of defect, the rectifier assembly must be replaced.
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Figure 42 Open Positive Rectifier Diode
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11.3.5 Open Negative Rectifier Diode

This pattern identifies an open negative rectifier diode. In the case of multiple diodes in parallel, all of the
diodes on the circuit must be open. An example is:

There are two diodes in the rectifier for each phase of the stator. Both diodes must be open for this pattern to
appear.

With this type of defect, the rectifier assembly must be replaced.
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Figure 43 Open Negative Rectifier Diode
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11.3.6 Shorted Exciter Diode

This pattern identifies a shorted exciter diode. This would require disassembly of the alternator and replacement
of the rectifier assembly.
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Figure 44 Shorted Exciter Diode
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11.3.7 Shorted Positive Rectifier Diode

This pattern identifies a positive rectifier diode that is shorted. This defect requires replacement of the rectifier
assembly.
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Figure 45 Shorted Positive Rectifier Diode
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11.3.8 Shorted Negative Rectifier Diode

This pattern identifies a negative rectifier diode that is shorted. This defect requires replacement of the rectifier
assembly.
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Figure 46 Shorted Negative Rectifier Diode
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11.3.9 Open Phase of Stator

This pattern illustrates a stator with an open phase winding. This type of defect would require replacement of
the stator.
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Figure 47 Open Stator Phase
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Introduction

Thank you for purchasing a Vanner VoltMaster Battery Equalizer. We are confident that you will be very
pleased with its performance because our Battery Equalizers are designed and manufactured by skilled
professionals using the highest standards in workmanship. With minimum maintenance and care, you can
be assured of many years of trouble free service.

General Description

The Vanner VoltMaster Battery Equalizer is an efficient and highly reliable method of obtaining a 12 volt
DC power source from a 24 volt DC electrical system. The equalizer makes the batteries look like they
are in series and parallel at the same time. In addition to providing regulated 12 volt power, the system
ensures that battery voltages remain equal which significantly extends battery life. Ideally suited for
vehicle and alternate energy applications, the VoltMaster Battery Equalizer is designed to save your
batteries and the money you would spend replacing them. Users of the Vanner VoltMaster Battery
Equalizer know that it is the most cost effective and dependable solution for dual voltage systems.

A typical system would include a 24VDC power source, such as an alternator or solar array, two 12 volt
battery banks in series, and the VoltMaster Battery Equalizer. The Battery Equalizer connects to the 24
volt, 12 volt and ground terminals of the battery system. When the 12 volt loads require power, the
Battery Equalizer ensures that the current is taken equally from both batteries, and that the voltages of
the two batteries are kept equal. This equalization ensures extended battery life and provides a stable 12
volt supply for operating accessories.

Parallel Equalizers: Models are available which provide 10, 20, 60, 80 and 100 amps of 12 volt DC
power. VoltMaster Battery Equalizers may also be operated in parallel to provide more power. For
example, two 60 amp units can be installed to provide 120 amps of 12 volt DC power. Family 1, Family 3,
Family 4, and Family 5 models may be paralleled in any combination. Family 2 models may be paralleled
only with other Family 2 models.

NOTE: The Vanner VoltMaster Battery Equalizer is an extremely reliable device and, when installed
according to the instructions, will provide reliable operation for an indefinite period of time. However, if a
system abnormality should develop that would cause a Battery Equalizer malfunction, damage to the
battery system could result if 12 volt loads are present. If your system application is critical you may
consider installing a Vanner Model EM-70 Electrical System Monitor. This module monitors the battery
system' s voltages and balance, and provides fault signals that can be wired to warning lights, buzzers or
other control/warning devices. Models 60-50M , 60-60M and 65-60M have the EM-70 built in. Call Vanner
for more details.

BATTERY EQUALIZER 2 OWNER’'S MANUAL



VANNER corporated Specifications
Specifications
Family 1 Family 2* Family 3* / Family 4 Family 5
Model Numb 60-10B | 60-20A | 60-50A* | 60-100E* 60-60° 60-80° 60-100" 66-60 66-80 | 66-100
odel Numbel - - - - - - -
umber 6560 | 6580 | 65-100

Input Voltage 24v 20 to 35v 18 to 36v 18 to 32v 18to32v
Efficiency (Peak) >91% | >92% >92% >94% >97.5% | >97.5% >97.5% >97% | >97% | >97%
Max 24v Input Amps 6 12 28 55 32 43 53 32 43 53
Output Voltage (Input Voltage/2) +2% - 50mv
Output Amps (12v) 0-10 | 020 | 050 | 0100 | 060 | 080 | 0100 | 060 | 0-80 | 0-100
Standby Current 17 milliamps nominal at 28.4V
Operating Temp. -40°Cto +71°C (-40°F to 160°F) -40°Cto +75°C (-40°F to 167°F)
Storage Temp. -54° C to +85°C (-65°F to 185°F) -54° C to +95° C (-65° F to 203° F)
Serviceable Yes | Yes | Yes | Yes No | No | No | No | No | No
Environmental Anodized aluminum enclosure provides protection against salt, fungus, dust, water, fuel vapors and all fluids associated

Considerations

with commercial and off-highway vehicle operations. Continuous

exposure to splashes and spills should be avoided.

Mounting Location

Mount on a flat surface close to the batteries to allow short cable runs. Vertical mounting with terminals down is
recommended. Location should be protected from battery acid and gases.

Weights

231bs | 5.0lbs | 7.0 Ibs 9.5 Ibs 6.0 Ibs

[6.6 Ibs

[6.6 Ibs | 6.0Ibs [6.31bs [ 6.3 Ibs

7.0 Ibg]

7.6 Ibg] 7.6 Ibg]

Unlisted models: Model 60-60M and 65-60M have built-in EM-70 Electrical System Voltage Monitor.
Model 60-50M is a 60-50A with built-in EM-70. Model 60-50E is a 60-50A with weather resistant gasket.
Model 60-100C is an early 60-100E. Model 60-100D is a 60-100C with circuit breakers instead of internal
fuses. Older models not listed in the above table should be tested as Family 1 and should be considered

non-repairable.

*Obsolete.
Family 1 and Family 2 Equalizer Dimensions
FAMILY 1:1/4"-28 STUD (X3)
TORQUE 60 IN-LBS MAX.
F——r—c | / A 2 RGUE 150 I.LES MAX.
U Y f - M|
o N o
GND DIZ © L
g 8.50" —
(216.0) 7 don
+12V Dll 8.00" (188.0) @
o2 (203.3)
g m ~
2 I © L
% +24V Dll @ = -
n i ! |
—~| 25" (6.35) a5 (6.35) a.zo"__] L 282"
! A" L(”a) (9%.03)
Model “A” “B” “C” “D”
60-10B 4.25 (107.9) 3.00 (76.3) 2.00 (50.80) 0.50 (12.7)
60-20A 9.38 (238.2) 8.00 (203.2) 4.50 (114.3) 1.75 (44.4)
60-50A 13.38 (339.8) 12.00 (304.8) 8.00 (203.2) 2.00 (50.8)
60-100C 13.46 (341.88) 12.00 (304.8) 8.00 (203.2) 2.00 (50.8)
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Family 3 Equalizer Dimensions Family 4 and Family 5 Dimensions
900 5
- @ 800 120 10,50 |
| @33 | 15 (2550) I
U U 231.7,
Y Y LIJ A LIJ 1049 ((32{&774)—4
— © O]
e v | © =
— 850" g—
@60 —
(€\\n] @) a0 7.94 =
= | @n3y (201.7) 2
§§ | (28i 99) —
(o] +H2/ @
N—] (¢}
%
N ==
‘I L ] 516-18STLD(3) 028 N ﬂJ
e TORGLE 120 INLBSMAX o 5-16"-18 STUD (X3
(635 TORQUE 120 IN-LBS MAX.

Theory of Operation

In many 24 volt electrical systems it is desirable to tap into the battery system to obtain power for 12 volt
loads. This method, while seemingly simple, causes a charge imbalance resulting in Battery B (see
diagram) being overcharged, and possibly boiling, while Battery A discharges.

To solve this application problem the Vanner

. F2
VoltMaster Battery Equalizer is connected to the 2

battery system at the +24 volt, +12 volt, and 6
ground points. The Battery Equalizer makes the ; +24v
batteries look like they are in series and in 12v VANNER
parallel at the same time. The Battery Equalizer Battery B Battery
maintains the voltage balance and therefore the 1oy . Equalizer
charge acceptance rate of each battery. Family + ‘ :“;

3 and Family 4 Equalizers hold Battery A and B + +12v
voltages to within 0.05 volts under light loads 24v 124 Volt || +12 Volt Bty A GND
and to within 0.1 volts at full rated load. Family 1 ALT eads e

and Family 2 models hold Battery A and B - | |

voltages to within 0.10 volts under light loads = - -+ =
and to within 0.50 volts under full rated load.

Note-Battery Banks A and B should
When the voltage of Battery A is higher than or have the same amp-hour capacity.
equal to Battery B the Battery Equalizer is in the
standby mode, i.e., it is not transferring power from its 24 volt input to its 12 volt output. When a 12 volt
load is present, and Battery A' s voltage decreases to just below the voltage of Battery B, the Battery
Equalizer activates and transfers sufficient current from Battery B to Battery A to satisfy the load and

maintain an equal voltage and charge in both batteries.

A key advantage of a system containing a Vanner VoltMaster Battery Equalizer, compared to a DC to DC
converter, is that if the 12 volt load requires a momentary surge current which exceeds the rated capacity
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of the Battery Equalizer, Battery A will supply the extra current to the load. The Battery Equalizer will then
replenish the energy to Battery A after the surge has passed.

The VoltMaster Battery Equalizer is a completely automatic device that requires no human intervention
when installed according to the recommended procedures. Family 1 Equalizers and some Family 2
Equalizers have a manually resetable circuit breaker. If the circuit breaker trips, due to a system overload
or abnormality, it can be reset by pushing the white button. Note that on some units the white circuit
breaker button may protrude slightly in its normal (non-tripped) position. A blown fuse on Family 2
Equalizers requires factory repair. There are no user operational devices on Family 3, Family 4 or Family
5 models.

The following scenarios describe the VoltMaster Battery Equalizer' s system operation.

Scenario #1 - 24 volt load present, no 12 volt load present. The system operates as a system would
without the Battery Equalizer whether the alternator is ON or OFF. The Battery Equalizer is in the
standby mode except for making small adjustments to keep the batteries in balance.

Scenario #2 - Both 24 volt and 12 volt loads present, alternator is OFF. The Battery Equalizer will
insure that both batteries will discharge at the same rate even if different loads are present.

Scenario # 3 - Both 24 volt and 12 volt loads present, alternator is ON. The alternator provides 24
volt power to the battery system and to the 24 volt loads. The Battery Equalizer transfers power from the
24 volt source to the 12 volt load by converting 24 volt power to 12 volts. It will supply sufficient 12 volt
power to satisfy the 12 volt load and to maintain battery voltage balance.

Typical Applications

Vanner VoltMaster Battery Equalizer are used in many types of applications including transit and tour
buses, private coaches, heavy trucks and off highway equipment, yachts, and alternative energy systems
such as solar powered homes. In addition to Battery Equalizers, Vanner manufactures a wide range of
complementary products such as DC to DC converters, DC to AC inverters, battery charger/conditioners,
and battery isolators. The following system diagrams illustrate how these products are used in various
applications.

TRANSIT BUS
+24V F2
+24V
T
12v VANNER
Battery B Battery
- Equalizer
+12V F1
+
| {“\/ +12V
24V +24 Volt +12 Volt 12v GND
ALT. Loads Loads Battery A
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Typical Applications

PRIVATE COACH

Battery Isolator or
Paralleling Switch
[HOUSE BATTERY SYSTE}A
COACH BATTERY SYSTE!
F2 +24V F2
+24V /\/l 5
+24V +24V
+ +
12v VANNER 12v VANNER
Battery B Battery Battery B Battery VANNER
- Equalizer - Equalizer DC to AC
. +12V F1 +12V F1 - Inverter
¥ +12V ¥ +12V r
24v +24 Volt | |+12 Volt 12v GND +12 Volt 12v GND =
ALT. ) |Loads Loads Battery A ? Loads Battery A ¢ B 120VAC
‘ ‘ To AC Loads
TOUR/CHARTER COACH
+24V
F2
+24V
T
12V VANNER +
Battery B Battery VANNER
- Equalizer DC to AC
+12V F1 Inverter
+ ’7 40 -
T +12V
2av +24 Volt +12 Volt 12v GND =
ALT. Loads Loads Battery A ? - 120VAC
i ‘ To AC Loads
MARINE
Battery Isolator or
Paralleling Switch
HOUSE BATTERY SYSTEM
[ENGINE BATTERY SYSTE@ +24V
F2 F2
+24v /./VT 5 To2aV 4
+24V House +24V
+ +
12v VANNER Loads 12v VANNER + +
Battery B Battery Battery B Battery —| VANNER — | VANNER
- Equalizer - Equalizer Battery DC to AC
+ + v L To 12V 4%40 —1 Charger r—Inverter
¥ +12v House ¥ +12v
24v +12 Volt 12v GND Loads 12V ND
ALT. @ Loadz Battery A 0 Battery A G From Main To Automatic
AC Panel Transfer
- - Z [ | ™~ | Switch
Enginé Controls
Navigation Systems
Communications Equip.
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Installation Instructions

When connecting wires or cables to the available post (+24, GND, +12) when installing Vanner Equalizer
Models 60-60, 60-80, 60-100, do not exceed the specified torque of 120 in-lbs. This information is printed
on the Product Label just above the connection post. Torque values higher than specified may damage
the product, reducing performance or creating hazardous conditions. Products damaged by improper
torque may not be covered by warranty.

Do not connect more than one conductor per available post on any model of Vanner Equalizer. Multiple
wires and cables may overstress internal components, resulting in poor performance or creating
hazardous conditions. Products damaged by the installation of multiple conductors per post may not be
covered by warranty.

Fault protection devices must be installed between the Equalizer and the power source (battery). A fault
protection device would be any fuse or circuit breaker properly rated for the maximum DC current
obtainable. This advisory is in accordance with SAE, NEC and UL, for mobile power applications. Install
per applicable codes or within 18” of the battery. See Wire and Fuse Sizing Chart on page 9 of this
manual or contact Vanner at 1-800-227-6937 or pwrsales@vanner.com if assistance is needed in sizing
fault protection devices.

Caution: This equipment employs components that tend to produce arcs and sparks. To prevent fire or
explosion, do not install in compartments containing batteries or flammable materials. Safety goggles
should always be worn when working near batteries

Mounting Location —The Equalizer may be mounted in any orientation, however, the recommended
orientation for optimum heat dissipation is vertical. It is recommended that the wiring terminals be down to
prevent the possibility of a falling metal object shorting the terminals. Do not mount in zero-clearance
compartment that may result in the Equalizer overheating. Locate so that contact by people is unlikely.

Environmental Protection — Do not expose to rain or moisture. The unit should be located in an area
that will protect it from direct exposure to moisture such as high pressure washing, rain, etc.

Wiring Sequence— To prevent reverse polarity damage on Family 1 and Family 2 models when
connecting/disconnecting battery terminals: ALWAYS 1) Remove Equalizer ground terminal first, and 2)
Replace Equalizer ground terminal last. The wiring sequence is not an issue with Family 3 or 4 models.

Equalizer Models 60-50M, 60-60M and 65-60M with built-in EM-70 Battery Monitor

F2 -——n

° ¥\ _» L
| ey __‘_1 I
WHT) +24V IGN GND optionaL | 24V
+ .
(WHT) . ~BATTA + -BATTB + LOAD

i LOAD X

| | DISCONNECT |
WRED (BATT. BAL.) +13Vv = s swwj:HEs =
-——1

@-BLK (BATT. HI) BATTERY MONITOR g
CONTROL INPUT: +24VDC 12V
OUTPUT: 0.375 AMPS (PER TERM.)
(- GRNABATT. LO) TRIP LEVELS: (ALL HAVE 5 SEC. DELAY) LOAD
L e~_s—»+ VOLTAGE FOR LAMPS “BATTERY BALANCE INPUT VOLTAGE 2V +/-6% | |

*BATTERY SYSTEM HIGH 30.3V = -
*BATTERY SYSTEM LOW 23.7V

The EM-70 Battery Monitor provides the following ground signals: Battery HI when +24 rises above
30.3V, Battery LO when +24 falls below 23.7V, Battery BALANCE when +12 is not within 6% of (+24 + 2).
Each ground signal is rated 0.375 amps and should be protected by a 1 amp fuse.
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Caution adding 12volt batteries

F2
+2zm BATTERY A AND BATTERY B +2W> BATTERY A AND BATTERY B
v +oav ARE THE SAME SIZE. S +oav ARE NOT THE SAME SIZE.
12V VANNER 12V VANNER
Battery B | Battery Battery B | Battery
Equalize F1 +12v Equalize +12v
+ + IO S—
+12V Ly ¥ : P VI Y Y ‘
24v 12V GND 12v 12V | 412 volt 12V GND 12V 12V 4 412 Volt
Bat A | Bati
ALT Battery ? Bat_tery Battery Loads Battery ? attery attery Loads
- ‘ \ - ‘ \
ACCEPTABLE - BATTERY A AND BATTERY B UNACCEPTABLE- BATTERY B WILL BECOME
ARE THE SAME SIZE. OVERCHARGED IF THE EQUALIZER CANNOT
KEEP UP WITH THE ALTERNATOR.

In certain applications, such as private coach or alternate energy applications, it may be desirable to have
additional 12 volt “House Batteries” to operate heavy 12 volt (inverter) loads. Use the Equalizer to charge
the additional batteries.

Connect the Equalizer 12V terminal to the additional batteries only. Do not connect the Equalizer 12V
terminal to both battery banks as this would make Battery A larger than Battery B. Damage to Battery B
may occur during charging due to overcharging, if the equalizer cannot keep up with the charging
system.

Caution using a Ground-Side Battery Disconnect Switch

+24V F2
+24V
+
12V VANNER

HIGH CURRENT DIODE7 Battery B| | Battery
. Equalizer|
+12V F1
+ ,—I% AN A —O
¥ +12V
+12 Volt 12V
+24 Volt Load_s Battery A GND
Loads (Radio) - T
%)

BATTERY DISCONNECT SWITCH—/

The system must be wired as shown to prevent Reverse Polarity Damage to polarity sensitive12 volt
loads and Family 1 and Family 2 Equalizers while the ground-side disconnect switch is open. The
equalizer' s GND terminaiust be wired to the battery side of the ground-side disconnect switch circuit for
the equalizer to work properly.

Install the external High Current Diode, such as Vanner Model 52-75 (45 amp continuous rating) to
protect polarity sensitive 12 volt loads if these loads do not already contain input diode protection. This
prevents a reverse polarity on the 12 volt equipment when the battery switch is open. The reverse polarity
does not come from the Equalizer but from any 24 volt equipment that may be turned ON.

Wire Size and temperature rating

Cables connecting the Battery Equalizer to the batteries must be sufficiently large to prevent unwanted
voltage drops. These voltage drops (loss) must be less than 0.05 VDC between the Equalizer' s +24 volt
terminal and the battery +24 volt terminal (Battery B positive terminal), less than 0.10 VDC between the
Equalizer' s +12 volt terminal and the battery +12 volt terminal (the jumper between Battery A and Battery
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B), and less than 0.05 VDC between the Equalizer' s GND terminal and the battery ground terminal
(Battery A negative terminal that is connected to chassis ground). In most installations, the Battery
Equalizer' s terminals are wired directly to the battery terminals to prevent voltage loss that could occur in
switch contacts, connections, and long wire runs. Since the equalizer can be operated in temperatures up
to 71° or 75°C, use wire rated at least 90° C. See Wire and Fuse Size Chart.

Wire and Fuse Size Chart

) ) Max wire length, in feet, between Equalizer and battery to keep voltage drop under 0.1
Wire Rl\l/lngll Termi?f' volt. The chart assumes wire carries no other load and wire temperature is below 80° C.
Size | O nized 60-60 | 60-80 | 60-100 | 2 x 60-100
AWG equal 60-10 60-20 60-50 65-60 65-80 65-100 2 X 65-100
66-60 66-80 66-100 2 X 66-100
#14 191930072 3.2 XXX XXX XXX XXX XXX XXX
#12 191930134 5.0 2.5 XXX XXX XXX XXX XXX
#10 191930134 7.7 3.8 XXX XXX XXX XXX XXX
#8 191930157 12.8 6.4 2.6 2.1 XXX XXX XXX
#6 191930251 194 9.7 3.9 3.2 2.4 XXX XXX
#4 191930278 35.2 17.6 7.0 5.9 44 3.5 XXX
#2 191930309 51.9 26.0 104 8.7 6.5 5.2 2.6
#1 191930333 65.4 32.7 13.1 10.9 8.2 6.5 3.3
#1/0 191930333 82.9 414 16.6 13.8 104 8.3 4.1
#2/0 191930346 105.5 52.7 21.1 17.6 13.2 10.5 5.3
Fuse F1 20amp | 30amp | 80amp | 80amp | 100 amp | 125 amp 250 amp
Fuse F2 10amp | 15amp | 35amp | 40 amp 50 amp 80 amp 150 amp

Crimp the ring terminals using Molex tool 192840002 (14ga), 192840001 (10 -12ga), 192840035 (2 - 8ga) (phone
813-521-2700) and AC Terminal tool model 0280 (6 ga and larger) (phone 614-868-9828).

Testing and Troubleshooting

All Vanner equalizers fall into one of three distinct families. The three families operate differently and
must be tested differently. The following three test procedures apply only to the equalizer family listed.

CAUTION
Servicing of electrical systems should only be performed by trained and qualified technical personnel.

Equipment Required

VoltMeter having 0.01 volt resolution. (Fluke Model 87 Multimeter recommended).
Clamp-on amp meter (Fluke Model 36 Clamp-on Meter recommended).

Vanner Repair Service

Vanner offers a quick turn around factory repair service for Family 1 and Family 2 models. (Family 3, 4
and 5 models are non-repairable.) Send the unit to the address below with a note instructing us to repair
it. Include your name, phone number, shipping address (not a P.O. Box Number), and your purchase

order number.
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Test Procedure for Family 1 Battery Equalizers

A o

/ANINERS

2

GND

P
Models 60-10B, 60-20A, 60-50A

CAUTION
To avoid Reverse Polarity Damage to Family 1 and Family 2 Equalizers when servicing the electrical
system or when performing any work which involves making battery connections always:
1. Remove Equalizer Ground terminal first.
2. Replace Equalizer Ground terminal last.

Family 1 Battery Equalizer Test Procedure:

1.

Q)

Carefully remove the ground (GND) cable from the Equalizer. Do not allow this cable to touch any
other connection on the Equalizer because the other terminals are connected to the batteries.

Make sure there is approximately 12 volts between the +24 and +12 terminals of the Equalizer by
momentarily connecting the two terminals of a 12 volt light (headlight, marker light, etc.) to the +24
and +12 terminals of the Equalizer. The light should light and stay lit.

Next, connect that same 12 volt lamp between the +12 and GND terminals of the Equalizer. The lamp
should light and stay lit. If the lamp does not light, the light then goes out, or the light dims, the
Equalizer requires repair.

Further verification may be made by measuring the voltages on the Equalizer terminals. Be certain
that the lamp used earlier is connected between the +12 and GND terminals.

Measure the voltage between +24 and +12 terminals. Note this reading.
Measure the voltage from the +12 terminal to GND. Note this reading.

Compare the two readings by subtracting the +12 to GND reading from the +24 to +12 reading. A
properly functioning Equalizer is one where the difference is between -0.5 and +0.13 volts. For
example, the +24 to +12 reading might be 12.85 volts. The +12 to GND voltage might read 12.75
volts. This Equalizer would be functioning properly with a 0.10 difference (12.85 minus 12.75 volts)
which is within specs.

Common Questions for Family 1 Battery Equalizers

Will operating loads which exceed the output rating of the Battery Equalizer cause the circuit
breaker (white button near the wiring terminals on Family 1 or Family 2 equalizers) to trip?
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A) No, the Battery Equalizer electronically limits the output current to a value less than the amount
required to trip the circuit breaker. (Extreme conditions, such as 28 VDC input with 8 VDC output
at very high ambient temperatures, may cause the circuit breaker to trip.)

Q) Why is the Battery Equalizer' s circuit breaker vlue lower than its output current rating (35 amp
circuit breaker in model 60-50A)?
A) The circuit breaker is in the ground circuit. Due to the equalizer's two to one (24/12 VDC) voltage

conversion, the model 60-50A requires 25 amps at 24VDC input to produce about 50 amps
output at 12 VDC. Therefore, a 35 amp circuit breaker in the GND circuit will properly protect for
the maximum 25 amp rating.

Q) What causes the circuit breaker to trip on a Battery Equalizer?

A1) The Battery Equalizer' s circuit breakers designed to trip when the +12 volt to GND terminals are
exposed to reverse polarity.

A2) With the Battery Equalizer' s GND terminal connected to chassis and the battery negative terminal
disconnected, a short between a +24 volt circuit and chassis will pull the chassis up to +24 volts,
causing a reverse polarity on the +12 volt to GND circuits. The circuit breaker trips to protect the
Battery Equalizer.

A3) With the Battery Equalizer' s GND terminal connected to chassis and the battery negative cable
disconnected, 24 volt loads (e.g., starter motor) will pull the chassis up to +24 volt causing a
reverse polarity on the Battery Equalizer' s +12 Volt to GND circuits. The circuit breaker will trip to
protect the Battery Equalizer.

A4) Since the above reverse polarity conditions may occur during bus maintenance it is
recommended that the service personnel verify the circuit breaker is IN before releasing the bus
for service and the tour bus operator do the same in his “walk around”.

Q) What are some known conditions that could cause Battery Equalizer problems?

A1) Corrosive liquids or water forced into the Battery Equalizer' s case from high pressure spray
cleaning could shorten the normal life expectancy.

A2) Drilling into the case (except for the mounting flanges) can shorten the life or prevent the unit
from operating. The installer may not realize the Battery Equalizer is not operating correctly
unless a 12 volt load is applied to the system and the Battery Equalizer 12 volt current is
measured.

A3) Too small of wire or bad connections will allow the Battery balance to be less than optimum.
Voltage loss in wire from the battery' s +24 volt terminal to the Battery Equalizer' s +24 volt
terminal should be 0.05 VDC maximum; from the battery' s +12 volt terminal to the Battery
Equalizer' s +12 volt terminal should be 0.10 VDC maximum, and from the battery ground terminal
to the Battery Equalizer' s GND terminal should be 0.05 VDC maximum, when the +12 volt load is
causing the Battery Equalizer to operate at 100% capacity.

A4) Installing the Battery Equalizer in a location where it will be exposed to battery fumes will shorten
its normal life. Acid fumes are heavier than air. Installation of Battery Equalizers on the battery
mounting surface near the bottom of the batteries have caused severe corrosion to the Battery
Equalizers. However, installation of Battery Equalizers 3 or more inches above the top of the
batteries have not caused problems.

Q) Can different models of equalizers be paralleled?

A) Yes, any combination of models from Family 1, Family 3 and Family 4 may be paralleled. Family
2 models may only be paralleled with other Family 2 models.
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Test Procedure for Family 2 Battery Equalizers

12v

]
T 9 T
Models 60-100C, 60-100D and 60-100E

General: Family 2 Equalizers were designed to be more energy conservative during low power
requirements compared to Family 1 models. This along with unique protection circuitry require Family 2
models to be tested differently than Family 1, or Family 3, 4 and 5 models.

CAUTION
To avoid Reverse Polarity Damage to Family 1 and Family 2 Equalizers when servicing the electrical
system or when performing any work which involves making battery connections always:
1. Remove Equalizer Ground terminal first.
2. Replace Equalizer Ground terminal last.

Family 2 Battery Equalizer Test Procedure:

1.

2.
3.

o s

With the coach engine and vehicle loads OFF measure the voltage of Battery A. Replace or recharge
Battery A if less than 11.5 volts.

Start the engine and turn ON a 12 volt load such as headlights.

Measure the input voltage between the +24 and GND posts of the equalizer. This voltage should be
between 25.5 volts and 29.0 volts. If it isn’t then check the alternator and 24 volt voltage regulator
circuits.

Zero the DC Clamp-on ammeter as needed.

Put the jaws of the clamp-on ammeter around all wires connected to the equalizer +12 volt terminal
stud.

Observe the DC amperage out of the equalizer with the clamp-on ammeter. If there are 3 amps or
more showing on the ammeter, the equalizer is functioning and no further tests are needed.

Continue with the following steps ONLY if the ammeter shows less than 3 amps.

Measure the voltage between the +24 terminal (meter positive lead) and the +12 terminal (meter
negative lead) of the equalizer. Record this voltage.

Subtract 0.60 volts from the number recorded in Step 8.

. Measure the voltage between the equalizer +12 terminal (meter pos) and the GND terminal (meter

neg).

. Wait for this voltage to drop below the voltage calculated in Step 9 or the clamp-on ammeter reading

jumps from approximately 0 to more than 3 amps. More than 3 amps means the equalizer is
functioning.
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12. If the voltage drops below the calculated value from Step 9 and the clamp-on ammeter has not
jumper from approximately 0 to more than 3 amps of current wait for an additional 30 seconds.

13. If the equalizer does not turn ON after 30 seconds the unit is defective and should be sent in for
repair.

Test Procedure for Family 3, 4 & 5 Battery Equalizers

5 A 5 J
i iSTER
IIEHEIENIE l I
Models 60-60, 60-80 and 60-100 Models 65-60, 65-80, 65-100

Models 66-60-66-80, 66-100

General: Family 3, Family 4 and Family 5 Equalizers contain an indicator light. If the indicator light is ON
the equalizer is working.

The Equalizer is working properly if:
1. The Indicator Light is ON and;
2. The 12 volt DC loads are being operated continuously and are within the rated capacity of the
equalizer and;
3. Battery A voltage is lower than Battery B by no more than 0.05 to 0.10 volts (measured at the
equalizer +24, +12 and GND terminals).

Family 3, 4 and 5 Battery Equalizers are electronically protected against reverse polarity damage
therefore the DC connection sequence is not an issue.

Family 3, 4 and 5 Equalizers will not function properly unless all three battery connections are made.
Battery A and Battery B voltages both must be above 8 volts for the unit to turn ON.

Any combination of Family 1, Family 3, Family 4 and Family 5 models may be operated in parallel.

Please note that the 24V, 12V and GND stud position and orientation are different on Family 3, 4 and 5
models than on Family 1 or Family 2 models.

Family 3, Family 4 and Family 5 Battery Equalizer Test Procedure:

1. Field test the equalizer while fully connected to the vehicle batteries. For bench testing, two 12 volt
batteries, or two 12 volt power supplies are required. Family 3, 4 and 5 Equalizers must be connected
to the batteries at GND, 12V and 24V to function properly.

If battery voltage is below 24 volts start the vehicle or apply a 24 volt battery charger to the batteries.

Turn ON 12 volt DC loads up to the equalizer rated capacity. Measure DC amps on the equalizer +12
cable to verify load amperages.

4. At the equalizer measure and record:
a. Battery A voltage (voltage between the equalizer +12 and GND terminals)
b. Battery B voltage (voltage between the equalizer +24 and +12 terminals)
c. Equalizer Indicator Light status (ON or OFF)
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5. Subtract Battery A voltage from Battery B voltage and compare readings.

Voltage Comparison Inﬁggi’f[or Equalizer Status
i Stand-by Mode.

a. B?tt.ery A is lower than Battery B but OFF OFF | The equalizer will not turn ON until Battery A is
within 0.05 volt. lower than Battery B by more than 0.05 volts.
Battery A is lower than Battery B by .

b. 0.05 to 0.10 volts. ON ON | Normal Operating Mode

c Battery A is lower than Battery B by ON ON Self-Protection Mode due to Overload

" | more than 0.10 volts Condition. See below.
Battery A is lower than Battery B by The Equalizer is not functioning

d. OFF OFF
more than 0.10 volts properly.

Abnormal condition. Suspect Battery B is defective or a 12 volt load

e. | Battery A is higher than Battery B is connected to Battery B.

Overload Condition on Family 3, Family 4 and Family 5 Equalizers

An overload condition exists when the 12 volt loads exceed the equalizer’s rated capacity. The overload
condition will not damage the equalizer but may cause damage to the batteries.

During the overload, the equalizer output is limited by internal protection circuits to its Rated Output
Amps. The 12 volt amps exceeding the equalizer output are drawn from Battery A which will begin to
draw the batteries out of balance. The equalizer full Rated Output Amps are maintained as long as
Battery A and Battery B remain balanced within 0.10 volt. The internal protection circuits will reduce
equalizer output as the batteries become further out-of-balance. If Battery A voltage falls below
approximately 8 volts the equalizer will shut itself OFF.

To correct the overload condition the 12 volt load must be reduced or the equalizer capacity must be
increased.

Trouble Shooting an Engine No-Start Situation

Situation:

A coach has dead batteries and won't start while jump starting. The coach is equipped with a 24 volt
starting and charging system, a 12 volt electronic diesel engine control, a Family 3, 4 or 5 Equalizer, and
a moderate 12 volt load which cannot be turned OFF. The coach sits for several days and the batteries
run completely dead. During jump starting the engine cranks but does not start due to low voltage on the
12 volt supply. Electrical testing reveals there is no 12 volt output from the equalizer while jump starting
even though the equalizer separately tests OK.

Cause:

The 12 volt load which could not be turned OFF first ran both batteries down until the equalizer shut itself
OFF due to low voltage. (Family 3, 4 and 5 Equalizers will shut OFF if system voltage falls below 16 volts
or if voltage on either battery falls below 8 volts.) Then Battery A alone was drained to near zero volts.

As the bus is being jumped, 12 volt loads hold Battery A voltage too low for the equalizer to turn ON and
Battery A is too weak to support the 12 volt electronic engine control.

Solution:

Turn OFF all 12 volt loads (turning the battery disconnect switch OFF may accomplish this). Connect the
jumper cables but do not crank the engine for two or three minutes or until the equalizer indicator light has
turned ON which means the equalizer is ON. (Both batteries must rise above 8 volts.) The battery
disconnect switch can then be turned ON and the bus should have adequate 12 volt power to start.
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NORTH AMERICAN LIMITED WARRANTY

Vanner Inc., doing business as The Vanner Power Group, referred to herein as Vanner, warrants that this
product is free from defects in materials and workmanship for a period of two (2) years from date of
installation or two and one half (2 1/2) years from date of manufacture, whichever is less if and only if the
following requirements are complied with:

1. The product is installed and checked out properly according to all guidelines, instructions, and
checkout procedures set forth in the product Installation and Operating Manual.

2. The installer records all checkout data required and completes, signs, and returns the warranty
registration card to Vanner within ten (10) days after installation.

3. The product was purchased after January 1, 2000.

Vanner does not warrant its products against any and all defects when: defect is a result of material or
workmanship not provided by Vanner; normal wear and tear, or defects caused by misuse or use in
contrary to instructions supplied, neglect, accident, reversed polarity, unauthorized repairs and/or
replacements.

All warranties of merchantability and fitness for a particular purpose: written or oral, expressed or implied,
shall extend only for a period of two (2) years from date of installation or two and one half (2 1/2) years
from date of manufacture, whichever is first. There are no other warranties that extend beyond those
described on the face of this warranty. Some states do not allow limitation on how long an implied
warranty lasts, so the above limitations may not apply to you.

Vanner does not undertake responsibility to any purchaser of its product for any undertaking,
representation, or warranty made by any dealers or distributors selling its products beyond those herein
expressed unless expressed in writing by an officer of Vanner.

Vanner does not assume responsibility for incidental or consequential damages, including, but not limited
to, responsibility for loss of use of this product, removal or replacement labor, loss of time, inconvenience,
expense for telephone calls, shipping expense, loss or damage to property, or loss of revenue. Some
states do not allow the exclusion or limitation of incidental or consequential damages, so these limitations
may not apply to you.

Vanner reserves the right to repair, replace, or allow credit for any material returned under this warranty.
Any damage caused by the customer will be charged or deducted from the allowance.

All warranty work will be performed at Vanner’s factory, or authorized repair facility utilizing a valid
Warranty Authorization Number (WAN) prior to repair. Products shall be delivered to Vanner’s facility,
freight prepaid and fully insured. Products repaired under warranty, or replacement parts or products will
be returned to North American location prepaid via same transportation means and level of service as
received, unless directed otherwise. Prepaid freight policy does not apply to locations outside North
America.
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ELECTRONIC MONITOR EM-70D

\VA Em Owner’s Manual

POWER GROUP

GENERAL

The EM-70D Electronic Monitor is a device designed to monitor several critical functions in the electrical system of a vehicle that
operates on a 24 volt system. It will also monitor the 12 volt service when using a Vanner VoltMaster Battery Equalizer which
supplies 12 volt service from a 24 volt source.

CHARACTERISTICS

The EM-70D can function in a variety of ways:

1. The monitor functions as an alternator monitor when the battery balance lamp output and -+ 12 volt monitor input
terminals are not in use.

2. The monitor functions as a device to control a field current relay, shutting down the field current if the voltage regulator fails
in the full field mode. This function is accomplished by connecting the EM-70D as normal and installing a latching field
current relay to the battery high lamp output terminal.

In all cases the lamp outputs in the EM-70D are designed to provide the ground connection for the lamps (or buzzers, beepers,
relays) under a fault condition. The lamp outputs have also been designed so they may be paralleled should the installer wish to
have fewer than three (3) indicator lamps in service. If this is done, the output current remains at 0.375 (375 milliamps). Itis
possible to install momentary light test switches (or just one (1) light test switch provided three (3) isolating diodes are installed)
50 as to enable the operator to check the lamps to determine if they are functioning.

INSTALLATION

When installing the EM-70D, locate a dry, flat surface that will accommodate the four mounting holes. Even though the unit is
potted and completely sealed, it is preferable to locate the monitor in as clean a location as possible. Since the current levels are
in the milliamp range, it is permissible to use 18 gauge wire at all seven spade terminals. When connecting the three (3) monitor
input leads to the system, it is important to note that the connections should be made to the wiring system as close to the battery
terminals as possible. This will allow the EM-70D to monitor the condition of the wiring and terminals in the system and alert the
operator if a problem develops. Should these three (3) wires be connected to the three terminals on the equalizer, the EM-70D
will only monitor the equalizer voltages and will not respond to wiring or termination problems.

SPECIFICATIONS

IGNITION SYSTEM INPUT: 24 VDC (Minimum 18 VDC, Maximum 35 VDC)

WARNING LAMP TRIP LEVELS: Battery System High - greater than 30 VDC
Battery System Low - less than 24 VDC
Battery Balance - greater than INPUT + 6% OR less than INPUT - 6%
2 2

WARNING LAMP* QUTPUT: Open collector style, 0.375 amps (375 milliamps) maximum
*Also applies to buzzers, beepers, relays, efc.




INSTALLATION SCHEMATIC
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WARNING LAMP DEFINITIONS—LAMPS WILL GLOW UNDER FOLLOWING CONDITIONS:

BATTERY LOW BATTERY BALANCE
1. Battery voltage drops below 24 VDC 1. Batteries out of balance (greater than 1.5 volt difference between the two batteries)
- Check alternator output - Check circuit breaker on Battery Equalizer (if applicable)
- Check alternator regulator - Check Battery Equalizer connections
- Check battery connections - Check Equalizer cables for proper gauge
- Check battery cells - Check battery connections

- Check Battery Equalizer connections
2. Demand for 12 volt power exceeding rated amperage output of Battery Equalizer;

BATTERY HIGH causing batteries to go out of balance
1. Battery voltage exceeds 30 VDC - Reduce 12 volt loads _
- Chetk alternator output - Install larger or additional Battery Equalizer
- Check alternator regulator . -
- Chek battery connections 3. Equalizer not functioning properly

- Perform on-vehicle tests from troubleshooting guide (see Equalizer Owner’s Manual).
- Ifinoperable, replace Battery Equalizer and return inoperable unit to Vanner for repairs.

A ERR 800- AC POWER

POWER GROUP

Corporate Office: 4282 Reynolds Drive = Hilliard, Ohio 43026 = Tel (614) 771-2718 « Fax (614) 771-4904 = www.vanner.com
OM-EM-70D 09/99 ©Copyright 1999, Vanner Inc. « Specifications subject to change without notice.
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Preface

The content of this manual has been based upon information from design department at Volvo
Bus, Volvo Trucks and external suppliers. Due to problems with retrieving updated
documents, new signal specifications etc. we cannot guarantee that the information is 100%
correct. Therefore we are very grateful to retrieve any notification about occurance of

incorrect information. We will however, update the manual as soon as we get new

information and distribute revised versions to all parties concerned.
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1. Bus Instrument Cluster (BIC)

The bus instrument cluster contains a number of indicators and lamps that shows the
status of different parts of the bus. It can also be used to display faultcodes from the
different control units by using the windscreen wiper handle. Normally this procedure is
done by using a computer with related software but this manual offers an alternative to
that as well as a complete list of all fault codes for each ECU.

2. The instrument display

At the lower left corner of the instrument cluster there is a small display that can show
various information about the bus. From this display it is possible to read the fault codes
that may have been set in one or more of the different control units.

MID 130 1
SID 191
FMI 2
Active T 1 0
\ ""-\.‘ Ir' ) ] -
b r e R | | T |
. i | |
\\\\\ ( |'|-'=]| [r_— _—_.I i
-\.'\-‘_J l!—_I” ||: Wi, I ,"'I'r""". i | ||_ _|||
\\I\H (o "'"‘ |i Ill__-f‘ﬂ 2% I o i e e | |I|| |
| nm = :‘: .-.E :,l .-.‘: I_'ITlI_IJ\_' | |
[ | |+ J F= | e o) |
|I I ¥ l'l 1] & 1l |

The windscreen wiper handle

Using the the windscreen wiper handle at the right of the steeringwheel makes it possible
to display the error at the lower left corner of the BIC. The errors can be displayed in
numerical form and with help of the fault code table in this manual you can draw

conclusions of what may have caused the errors.
/
/
1

(M

Jill

.

1. Up/Down buttons, used to browse up or down through the menus.
2. “Return” button, confirms selected choice.

3. “Esc” button, regrets selected choice or moves one step up in the hierarchy.
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4. Display menus
The image below displays the main menus in the display window. The window can only
display three items at once, therefore the up/down button on the windscreen wiper handle
must be used to browse through the menus. Simply press the “Return” button on the
windscreen wiper handle to enter a desired menu. If you wish to return to the level above
just press the “Esc” button on the windscreen wiper handle.

GAUGE MODE
FUEL ECONOMY
TIME/DIST

FUEL ECONOMY
TIME/DIST
FALULTS i

set-up mode 1
Systam diagnostic
Data log mode
Password input

5. Setting the display language
Turn on the ignition on the bus. The display at the lower left corner of the instrument can
display an icon of some sort depending on the bus status. If this is the case then press
“Esc” on the windscreen wiper handle to go to the main menu. If the language of the
display is not English we recommend that you change the language settings of the
display. This is done by entering the set-up mode in the display menu. Simply use the
up/down button on the windscreen wiper handle and press the “Return” button when the
text “Set-up mode” is highlighted. The display how changes to display the submenus to
the “Set-up mode” menu. Klick the up/down button to highlight the text “Language” if it
is not alreadey highlighted. Press the “Return” button again to enter the choices of
languages, select “English” and press the “Return” button once more.

Set-up mode 1
System diagnaostic
Data log madea
Passward input

Language
Miles/F*® ar km/°C
Clack format
Cantrask

EUEHEka
Espanal - Maxico
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6. Read fault codes from ECU
From the main menu, use the up/down button on the windscreen wiper handle to move
down to the “System diagnostic” menu and press the “Return” key.

Set=-up mode 1

Data log mode
Password input

Fault diagnostic

| Cluster self test
Part number

Transmission
Shifter
Chassis
Retarder

The line “Fault diagnostic” should now be highlighted, if it's not you can simply use the
up/down button on the windscreen wiper handle to move to that line. Press the “Return”
button again and the fault code set in the transmission ECU will now be displayed on the
screen.

The fault codes can be displayed in both numeric and text mode. Since the text mode is
default you have to change it to numeric manually. This is done by pressing the “Return”
button when the display shows the fault code in text mode. A menu with three choices is
now shown on the display. Press the “Return” button while the choice “Numeric” is
highlighted (it should be highlighted by default).

Transmission i MID 130

Cutput shaft speed SID 191

Data Error EMI )

Active 1 n Active T 1 M
Mumer|c
Text
Time stamp
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As in the example above, you can see that the fault code is set in MID 130, the SID
number is 191 and the FMI number is 2. By looking at the fault code table for MID 130
(which represents the TECU) you can see that SID number 191 means “Output speed
level error” as well as the displaytext shown if your dipsplay would have been set to show
faults in text mode.

B (130 FIOFY 3 Transmission temperature sensor abowve  Transm. oil kemp.
1|1 ¥ Iran=miz=ion bemperature senzor below =

g 130 |PIO131 2 Cukput speed lewel errmor Output shaft speed
EA 11 Cutput speed measuring overflow Lt e
|3 [ 130 SI001 3 Solenoid walve B sharted high Solencid valve #1
14 | 130 SI001 4 Solenoid walve B sharted ground Solencid valve #1
E 130 <l B Solanmidnabie B sirmnit brask Solancid nzhic #1

The information about the PID number (or SID, PPID or PSID) together with the
explanation of the FMI number associated with the fault might help you to draw a
conclusion of what may have caused the error. The image below shows the FMI table
which tells what type of fault the FMI number represents.

SAE-standard

FhI SAE-text

a Dlata walid, but abowe normal operating range.

1 Dlata walid, but under normal operating ramge.

2 Intermittent or incorrect data.

3 Abnormally high woltage or shork circuit o higher woltage,
4 Abnormally low woltage or shork circuit ko lower woltage,
5 Abnormally low current or break.

E Abnormally kigh current or shart circuit booearth.

b Incarrect response From mechanical system.

g Abnormal frequency

3 Abnormal update rate

10 Abnormally large variations.

11 nk.nown Fault.

12 Component Fault

13 Chut of calibration

14 Special instructions

15 Feserved for future use.

In this case the information MID 130, PID 191, FMI 2 means that the output shaft speed
has retrieved intermittent or incorrect data, this gives an initial position to start the fault
tracing from. Future revisions of this manual will contain more clearly instructions of
how to fix the errors.
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7. Comparing chassis number with the VIC
The VIC (Vehicle Identification Card) is a card that comes with every new bus that
identifies the chassis number for the bus and the HW/SW id for each control unit.

To check chassis number, select “Data log mode” from the displays main menu and press
the “Return” button on the windscreen wiper handle. You how move down one step in the
hierarchy and three new choices are presented on the display, select “Vehicle id” and
press the “Return” buton on the windscreen wiper handle. The fleet id and the chassis
number should occur on the display.

Set-up mode 1

System diainﬂst i

Password input

ehicleid |
Totals
| Trip data
Fleet id:
............ SWEBLIS
Chassis no;
BYTLOODODES

8. Comparing HW/SW id with the VIC

Just as with the chassis number the VIC can be used to verify HW/SW id for each ECU in
the bus. To read the HW/SW id from a control unit you first select “System diagnostic”
from the main menu of the display and press the “Return” button on the windscreen wiper
handle. Then select “Part number” from the menu and press the “Return” button on the
windscreen wiper handle once again. The menu now displays the different control units in
the bus, in this case we want to see the HW/SW id for the chassis control unit (CECM)
and therefore we select “Chassis” and press the “Return” button again.

Set=-up mode 1

Data log mode
Password input

Fault diagnostic
| Cluster self test

Fart number

Brakes
Transmission

Shifter
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The image below shows the HW/SW id for the CECM, the display cannot display both
SW id and HW id at the same time, therefore you have to use the up/down buttons on the

windscreen wiper handle to show SW id instead of HW id.

ML 164 W Ik
AO301493P01* 0301452
PO1* 7030145301 *

M1 164 HW 1D =
VOLVO=00RD0000PD 100
(e000;
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9. Fault codes, ABS (MID 136)

MID (P)PID/SID  FMI Seriousness Component/Function Display text

136 SID 1 1 Air gap Sensor wheel sp LF
136 SID 1 2 Incorrect tyre Sensor wheel sp LF
136 SID 1 3 Shorted to UBATT Sensor wheel sp LF
136 SID 1 4 Shorted to ground Sensor wheel sp LF
136 SID 1 5 Open circuit Sensor wheel sp LF
136 SID 1 6 Short circuit Sensor wheel sp LF
136 SID 1 7 Incorrect pole wheel Sensor wheel sp LF
136 SID 1 8 Slip Sensor wheel sp LF
136 SID 1 9 Wires mismatched Sensor wheel sp LF
136 SID 1 10 Speed drop-out Sensor wheel sp LF
136 SID 1 11 Abnormal speed (chatter) Sensor wheel sp LF
136 SID 1 12 Frequency too high Sensor wheel sp LF
136 SID 2 1 Air gap Sensor wheel sp RF
136 SID 2 2 Incorrect tyre Sensor wheel sp RF
136 SID 2 3 Shorted to UBATT Sensor wheel sp RF
136 SID 2 4 Shorted to ground Sensor wheel sp RF
136 SID 2 5 Open circuit Sensor wheel sp RF
136 SID 2 6 Short circuit Sensor wheel sp RF
136 SID 2 7 Incorrect pole wheel Sensor wheel sp RF
136 SID 2 8 Slip Sensor wheel sp RF
136 SID 2 9 Wires mismatched Sensor wheel sp RF
136 SID 2 10 Speed drop-out Sensor wheel sp RF
136 SID 2 11 Abnormal speed Sensor wheel sp RF
136 SID 2 12 Frequency too high Sensor wheel sp RF
136 SID 3 1 Air gap Sensor wheel sp L1R
136 SID3 2 Incorrect tyre Sensor wheel sp L1R
136 SID 3 3 Shorted to UBATT Sensor wheel sp L1R
136 SID3 4 Shorted to ground Sensor wheel sp L1R
136 SID 3 5 Open circuit Sensor wheel sp L1R
136 SID 3 6 Short circuit Sensor wheel sp L1R
136 SID 3 7 Incorrect pole wheel Sensor wheel sp L1R
136 SID3 8 Slip Sensor wheel sp L1R
136 SID3 9 Wires mismatched Sensor wheel sp L1R
136 SID3 10 Speed drop-out Sensor wheel sp L1R
136 SID3 11 Abnormal speed Sensor wheel sp L1R
136 SID3 12 Frequency too high Sensor wheel sp L1R
136 SID 4 1 Air gap Sensor wheel sp R1R
136 SID 4 2 Incorrect tyre Sensor wheel sp R1R
136 SID 4 3 Shorted to UBATT Sensor wheel sp R1R
136 SID 4 4 Shorted to ground Sensor wheel sp R1R
136 SID 4 5 Open circuit Sensor wheel sp R1R
136 SID 4 6 Short circuit Sensor wheel sp R1R
136 SID 4 7 Incorrect pole wheel Sensor wheel sp R1R
136 SID 4 8 Slip Sensor wheel sp R1R
136 SID 4 9 Wires mismatched Sensor wheel sp R1R
136 SID 4 10 Speed drop-out Sensor wheel sp R1R
136 SID 4 11 Abnormal speed Sensor wheel sp R1R
136 SID 4 12 Frequency too high Sensor wheel sp R1R
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MID (P)PID/SID  FMI Seriousness Component/Function Display text
136 SID5 1 Air gap -
136 SID5 2 Incorrect tyre -
136 SID 5 3 Shorted to UBATT -
136 SID 5 4 Shorted to ground -
136 SID5 5 Open circuit -
136 SID5 6 Short circuit -
136 SID 5 7 Incorrect pole wheel -
136 SID5 8 Slip -
136 SID 5 9 Wires mismatched -
136 SID 5 10 Speed drop-out -
136 SID 5 11 Abnormal speed -
136 SID5 12 Frequency too high -

136 SID7 1 Open circuit in- and outlet Modulator valve LF
136 SID7 3 Shorted to UBATT Modulator valve LF
136 SID7 5 Open circuit Modulator valve LF
136 SID7 6 Shorted to ground Modulator valve LF

136 SID9 1 Open circuit in- and outlet Modulator valve L1R
136 SID9 3 Shorted to UBATT Modulator valve L1R
136 SID9 5 Open circuit Modulator valve L1R
136 SID9 6 Shorted to ground Modulator valve L1R

136 SID 11 1 Open circuit in- and outlet

136 SID 11 3 Shorted to UBATT -
136 SID 11 5 Open circuit -
136 SID 11 6 Shorted to ground -

136 SID 13 Shorted to UBATT Retard contr relay
136 SID 13 5 Open circuit Retard contr relay
136 SID 13 6 Shorted to ground Retard contr relay

-11 -



FAULT CODE MANUAL Created on 00-04-25 15:30

MID (P)PID/SID  FMI Seriousness Component/Function Display text

136 SID 14 4 Diag. 1 Voltage, low voltage/open Valve relay

136 SID 14 5 g:gldlad diagonal, open circuit Valve relay

136 SID 14 5 ECU-Ground or WL-Ground Valve relay

136 SID 14 6 Ground diagonal 1, shorted to low Valve relay

136 SID 14 7 Voltage feeding solenoid valve Valve relay

136 SID 15 3 Cgltsage feeding solenoid valve Valve relay

136 SID 15 4 Cgltsage feeding solenoid valve Valve relay

136 SID 15 5 CCB)ItSage feeding solenoid valve Valve relay

136 SID 15 6 CCB)ItSage feeding solenoid valve Valve relay

136 SID 15 7 CSI\S/e relay diagonal 2 Valve relay

136 SID 18 3 Diff. Brake Valve, shorted to ATC valve L
UBATT

136 SID 18 5 Diff. Brake Valve, open circuit ATC valve L

136 SID 18 6 Diff. Brake Valve, shorted to ATC valve L
ground

136 SID 19 3 Diff, lock shorted to UBATT ATC valve R

136 SID 19 5 Diff, lock open circuit ATC valve R

136 SID 19 6 Diff, lock shorted to ground ATC valve R

136 SID 23 5 Warning lamp ABS Warning light bulb

136 SID 231 5 SAE J1939 Control link SAE J1939 data link

136 SID 231 6 SAE J1939 Control link SAE J1939 data link

136 SID 231 9 SAE J1939 Control link SAE J1939 data link

136 SID 231 12 SAE J1939 Control link SAE J1939 data link

136 SID 248 2 CAN plausibility -

136 SID 248 5 CAN open circuit -

136 SID 248 6 CAN grounded circuit -

136 SID 248 9 CAN time-out -

136 SID 248 12 CAN, internal error -

136 SID 249 5 SAE-J1922 datalink open circuit -

136 SID 249 6 SAE-J1922 datalink grounded -
circuit

136 SID 249 10 SAE-J1922 bus not free -

136 SID 251 3 Overvoltage Diag. 1 or 2 Power supply

136 SID 253 1 ASR Configuration Calibration memory

136 SID 253 2 ABS Configuration Calibration memory

136 SID 253 2 EEPROM Wheel parameter Calibration memory
incorrect

136 SID 253 12 EEPROM Checksum Calibration memory

136 SID 254 2 Internal Error Controller #1

136 SID 254 5 ABS (ASR) ELECTRONIC no Controller #1

136 SID 254 8 Ilé)fg:ssive slip / dynotester Controller #1

136 SID 254 9 Modulator-Valve activation-time Controller #1

136 SID 254 12 Internal Error Controller #1
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10. Fault codes, BIC (MID 140 & 234)

MID (P)PID/SID  FMI Seriousness Component/function Display text

140 PID 84 9 Speed Road speed

140 PID 190 9 Number of revolutions Engine speed
1408234 SID 240 13 Program memory Program memory
1408234 SID 253 12 EEPROM Calibration memory
1408234 SID 253 13 EEPROM Calibration memory
1408234 SID 254 12 Control unit Controller #1
1408234 SID 254 13 Control unit Controller #1
1408234 SID 254 14 Control unit Controller #1

234 PID 117 9 Brake pressure #1 Brake pressure #1
234 PID 118 9 Brake pressure #2 Brake pressure #2
234 PID 120 9 ZF/Allison oiltemp Hyd retard oil temp
234 PID 158 0 Yellow lamp Control unit battery potential Battery potential
234 PID 175 9 Engine oil temp. Engine oil temp.
234 PID 177 9 Voith oil temp Transm. oil temp.
234 PPID 91 9 Brake pressure circuit 3 Brake pressure #3
234 SID 250 2 SAE J1708 data link SAE J1708 data link
234 SID 250 9 Yellow lamp SAE J1708 data link SAE J1708 data link
234 SID 250 12 Yellow lamp SAE J1708 data link SAE J1708 data link
234 PSID 1 6 Fuel indication, low level Output LX:13

234 PSID 2 6 Yellow lamp Alarm clock, activating Alarm clock activ.
234 PSID 3 6 Buzzer, danger Buzzer, alarm

234 PSID 4 6 Buzzer, warning Buzzer, caution
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11. Fault codes, CECM (MID 164)

MID (P)PID/SID FMI Seriousness Component/Function Display text
164 PID 43 4 Starting sw. status
164 PID 43 5 Starting sw. status

164 PID 117 Brake pressure #1
164 PID 117 4 Brake pressure #1

164 PPID 191 3 Buzzer
164 PPID 191 4 Buzzer
164 PPID 191 5 Buzzer
164 PSID 20 3 Chassis data link
164 PSID 20 4 Chassis data link

164 PSID 32 5 Panel switch

164 PSID 34 Engine run signal
164 PSID 34 4 Engine run signal

164 PSID 36 Steer wheel adjust
164 PSID 36 4 Steer wheel adjust
164 PSID 36 5 Steer wheel adjust

164 SID 231 3 SAE J1939 kontrlank

164 SID 231 4 SAE J1939 kontrlank
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12. Fault codes, CIM (MID 164)

MID (P)PID/SID FMI Seriousness Component/function Display text

164 PSID 31 3 Short-circuit to battery
164 PSID 31 4 Short-circuit to ground
164 PSID 3 4 Alternator not charging
164 PSID 4 4 Alternator not charging
164 PSID 45 4 Alternator not charging
164 PSID 46 4 Alternator not charging
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13. Fault codes, EECU (MID 128)

MID (P)PID/SID FMI Seriousness Component/function

Display text

128 PID 45 3 Yellow lamp  Starting heater status relay
128 PID 45 4 Yellow lamp  Starting heater status relay
128 PID 45 5 Yellow lamp  Starting heater status relay

128 PID 84 9 Yellow lamp  Vehicle speed

128 PID 84 11 Yellow lamp  Vehicle speed

128 PID 85 9 Yellow lamp  Cruise control, status switch
128 PID 91 9 Yellow lamp  Accelerator pedal percentage position
128 PID 91 11 Yellow lamp  Accelerator pedal percentage position
128 PID 94 1 Yellow lamp  Feed pressure, fuel

128 PID 94 3 Yellow lamp  Feed pressure, fuel

128 PID 94 4 Yellow lamp  Feed pressure, fuel

128 PID 94 7 Yellow lamp  Feed pressure, fuel

128 PID 98 1 Yellow lamp  Oil level sensor engine

128 PID 98 3 Yellow lamp  Oil level sensor engine

128 PID 98 4 Yellow lamp  Oil level sensor engine

128 PID 100 1 Red lamp Qil pressure sensor engine
128 PID 100 3 Yellow lamp  Oil pressure sensor engine
128 PID 100 4 Yellow lamp  Oil pressure sensor engine
128 PID 102 3 Yellow lamp  Boost pressure sensor

128 PID 102 4 Yellow lamp  Boost pressure sensor

128 PID 105 3 Yellow lamp  Boost air temperature sensor
128 PID 105 4 Yellow lamp  Boost air temperature sensor
128 PID 107 0 Yellow lamp  Drop in pressure air filter

128 PID 107 3 Yellow lamp  Drop in pressure air filter

128 PID 107 4 Yellow lamp  Drop in pressure air filter

128 PID 107 5 Yellow lamp  Drop in pressure air filter

128 PID 108 3 Yellow lamp  Atmospheric pressure sensor
128 PID 108 4 Yellow lamp  Atmospheric pressure sensor
128 PID 110 0 Coolant temperature sensor
128 PID 110 3 Coolant temperature sensor
128 PID 110 4 Coolant temperature sensor
128 PID 111 1 Red lamp Coolant level sensor

128 PID 158 3 Yellow lamp  Battery voltage

128 PID 172 3 Yellow lamp  Air temperature, inlet

128 PID 172 4 Yellow lamp  Air temperature, inlet

128 PID 174 3 Yellow lamp Fuel temperature sensor

128 PID 174 4 Yellow lamp Fuel temperature sensor

128 PID 175 0 Red lamp QOil temperature

128 PID 175 3 Yellow lamp  Oil temperature

128 PID 175 4 Yellow lamp  Oil temperature

128 PID 224 2 Yellow lamp  Electronic immobilizer

128 PID 224 12 Yellow lamp  Electronic immobilizer

128 PID 228 11 Yellow lamp  Calibration Factor (K)

Inlet air heat stat
Inlet air heat stat
Inlet air heat stat
Road speed

Road speed
Cruise control stat
Acc. Pedal pos, %
Acc. Pedal pos, %
Fuel delivery pres.
Fuel delivery pres.
Fuel delivery pres.
Fuel delivery pres.
Engine Oil Level
Engine Oil Level
Engine Oil Level
Engine Qil Pressure
Engine Qil Pressure
Engine Qil Pressure
Boost pressure
Boost pressure
Intake manif temp
Intake manif temp
Air filt press drop
Air filt press drop
Air filt press drop
Air filt press drop
Barometric press
Barometric press
Eng coolant temp
Eng coolant temp
Eng coolant temp
Coolant level
Battery voltage
Air inlet temp.

Air inlet temp.

Fuel temperature
Fuel temperature
Engine oil temp
Engine oil temp
Engine oil temp
Vehicle sec. Code
Vehicle sec. Code
Calibration number
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MID (P)PID/SID FMI Seriousness  Component/function Display text

128 PPID100 3 Yellow lamp  Outer actuator Ext. timing act.

128 PPID 100 4 Yellow lamp  Outer actuator Ext. timing act.

128 PPID100 5 Yellow lamp  Outer actuator Ext. timing act.

128 PPID109 3 Yellow lamp Exhaust pressure governor EPG3 EPG#3

128 PPID109 4 Yellow lamp Exhaust pressure governor EPG3 EPG#3

128 PPID109 5 Yellow lamp Exhaust pressure governor EPG3 EPG#3

128 PPID122 3 Yellow lamp  Compression brake VCB VCB Compr. Brake st.
128 PPID122 4 Yellow lamp  Compression brake VCB VCB Compr. Brake st.
128 PPID122 5 Yellow lamp  Compression brake VCB VCB Compr. Brake st.
128 PPID123 3 Yellow lamp Exhaust pressure governor EPG2 EPG2 Start/warmhold
128 PPID123 4 Yellow lamp Exhaust pressure governor EPG2 EPG2 Start/warmhold
128 PPID123 5 Yellow lamp Exhaust pressure governor EPG2 EPG2 Start/warmhold
128 PPID124 3 Yellow lamp  Exhaust pressure governor EPG1 EPG #1

128 PPID124 4 Yellow lamp  Exhaust pressure governor EPG1 EPG #1

128 PPID124 5 Yellow lamp  Exhaust pressure governor EPG1 EPG #1

128 SID 1-6 2 Yellow lamp  Injector Injector Cylinder (SID#)
128 SID 1-6 3 Yellow lamp  Injector Injector Cylinder (SID#)
128 SID 1-6 4 Yellow lamp  Injector Injector Cylinder (SID#)
128 SID 1-6 5 Yellow lamp  Injector Injector Cylinder (SID#)
128 SID 1-6 7 Yellow lamp  Injector Injector Cylinder (SID#)
128 SID 1-6 11 Yellow lamp  Injector Injector Cylinder (SID#)
128 SID 17 3 Fuel shut-off valve Fuel Valve

128 SID 17 4 Fuel shut-off valve Fuel Valve

128 SID 17 5 Fuel shut-off valve Fuel Valve

128 SID 20 2 Yellow lamp  Actuator, injection angle Timing actuator

128 SID 20 3 Red lamp Actuator, injection angle Timing actuator

128 SID 20 4 Red lamp Actuator, injection angle Timing actuator

128 SID 20 5 Red lamp Actuator, injection angle Timing actuator

128 SID 20 6 Red lamp Actuator, injection angle Timing actuator

128 SID 20 7 Red lamp Actuator, injection angle Timing actuator

128 SID 20 8 Red lamp Actuator, injection angle Timing actuator

128 SID 20 11 Red lamp Actuator, injection angle Timing actuator

128 SID 21 2 Yellow lamp  Neelde lifting sensor Engine position

128 SID 21 3 Yellow lamp  Neelde lifting sensor Engine position

128 SID 21 8 Yellow lamp  Neelde lifting sensor Engine position

128 SID 22 2 Yellow lamp  Speed sensor, flywheel Timing sens crank

128 SID 22 3 Yellow lamp  Speed sensor, flywheel Timing sens crank

128 SID 22 8 Yellow lamp  Speed sensor, flywheel Timing sens crank

128 SID 23 2 Yellow lamp  Control rod, actuator Rack actuator

128 SID 23 3 Red lamp Control rod, actuator Rack actuator

128 SID 23 4 Red lamp Control rod, actuator Rack actuator

128 SID 23 5 Red lamp Control rod, actuator Rack actuator

128 SID 23 6 Red lamp Control rod, actuator Rack actuator

128 SID 23 7 Red lamp Control rod, actuator Rack actuator

128 SID 23 8 Red lamp Control rod, actuator Rack actuator

128 SID 23 11 Red lamp Control rod, actuator Rack actuator
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MID  (P)PID/SID FMI Seriousness  Component/Function Display text

128 SID 24 2 Red lamp Control rod position Rack positoin sens.
128 SID 24 13 Red lamp Control rod position Rack positoin sens.
128 SID 64 3 Yellow lamp  Engine speed pump Tim. Sens inj. Pump
128 SID 64 8 Yellow lamp  Engine speed pump Tim. Sens inj. Pump
128 SID70 3 Yellow lamp  Starting heater 1 Air inlet heater 1
128 SID70 4 Yellow lamp  Starting heater 1 Air inlet heater 1
128 SID70 5 Yellow lamp  Starting heater 1 Air inlet heater 1
128  SID 230 3 Yellow lamp  Idle switch Idle valid switch

128  SID 230 4 Yellow lamp  Idle switch Idle valid switch

128  SID 231 2 Yellow lamp ~ SAE J1939 Control link SAE J1939 data link
128  SID 231 9 Yellow lamp ~ SAE J1939 Control link SAE J1939 data link
128  SID 231 11 Yellow lamp  SAE J1939 Control link SAE J1939 data link
128  SID 231 12 Yellow lamp  SAE J1939 Control link SAE J1939 data link
128  SID 232 3 Yellow lamp 5V supply to sensor 5V supply

128  SID 232 4 Yellow lamp 5V supply to sensor 5V supply

128  SID 240 2 Red lamp Programme memory (Flash) Program memory
128  SID 240 12 Programme memory (Flash) Program memory
128 SID 250 12 Yellow lamp  SAE J1708 Information link SAE J1708 data link
128 SID 253 2 Red lamp Data set memory EEPROM Calibration memory
128 SID 253 12 Red lamp Data set memory EEPROM Calibration memory
128  SID 254 2 Red lamp Engine control unit (EECU) Controller #1

128  SID 254 8 Red lamp Engine control unit (EECU) Controller #1

128  SID 254 9 Red lamp Engine control unit (EECU) Controller #1

128  SID 254 11 Red lamp Engine control unit (EECU) Controller #1

128  SID 254 12 Red lamp Engine control unit (EECU) Controller #1

128  SID 254 13 Engine control unit (EECU) Controller #1
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14. Fault codes, TECU Voith 863,3 retarders and transmission (MID 130)

MID (P)PID/SID  FMI Component/function Display text

130 PID 40 2 Hand brake sensor Retarder switches
130 PID 65 2 Foot brake sensor Brake pedal switch
130 PID 92 2 Software Engine load, %
130 PID 93 2 CAN Engine torque

130 PID 93 14 CAN Engine torque

130 PID 124 1 Low oil level Transm. oil level
130 PID 152 14 ECU-Reset No. of ECU resets
130 PID 158 1 Power supply Battery potential
130 PID 162 2 Gear selector switch Gear selected

130 PID 177 0 Temperature sensor Transm. oil temp.
130 PID 177 5 Temperature sensor Transm. oil temp.
130 PID 177 6 Temperature sensor Transm. oil temp.
130 PID 177 13 Temperature sensor Transm. oil temp.
130 PID 177 14 Temperature sensor Transm. oil temp.
130 PID 190 11 Engine speed Engine speed

130 PID 191 11 Output speed Output shaft speed
130 PID 234 14 Frequency output Software no.

130 SID 1 12 - Control solenoid valve turbine brake Solenoid valve #1
130 SID 4 12 - Control solenoid valve 4 speed clutch Solenoid valve #4
130 SID6 12 - Solenoid valve converter brake Solenoid valve #6
130 SID 7 12 - Control solenoid valve pump brake Lockup sol.valve
130 SID 8 12 - Control solenoid valve input clutch Forward sol. valve
130 SID 17 11 Turbine speed Turbine speed

130 SID 52 13 Pressure rise fault Hydraulic system
130 SID 153 14 -

130 SID 153 14 - -

130 SID 153 14 - -

130 SID 153 14 - -

130 SID 153 14 - -

130 SID 221 14 Power supply for brake sensors Int sensor supply
130 SID 231 9 CAN SAE J1939 data link
130 SID 233 2 Message from safety computer Controller #2

130 SID 238 14 Pushbutton switch lightning Diagnostic lamp RED
130 SID 239 14 Central warning light Diag. lamp AMBER
130 SID 240 14 Software Program memory
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15. Fault codes, ZF HP 502 retarder (MID 222) and transmission (MID 130)

MID (P)PID/SID FMI Seriousness Component/function Display text

130 PID 1 0 Transmission slip Invalid data

130 PID 155 3 Not used dig. Out shorted high Aux. input/output 1
130 PID 155 12 Internal I/O safety switch error Aux. input/output 1
130 PID 161 2 Turbine speed level error Input shaft speed
130 PID 161 11 Turbine speed measuring overflow Input shaft speed
130 PID 177 0 Transmission oil temperature high Transm. oil temp.
130 PID 177 3 Transmission temperature sensor above  Transm. oil temp.
130 PID 177 4 Transmission temperature sensor below  Transm. oil temp.
130 PID 191 2 Output speed level error Output shaft speed
130 PID 191 11 Output speed measuring overflow Output shaft speed
130 SID 1 3 Solenoid valve B shorted high Solenoid valve #1
130 SID 1 4 Solenoid valve B shorted ground Solenoid valve #1
130 SID 1 5 Solenoid valve B circuit break Solenoid valve #1
130 SID 2 3 Solenoid valve C shorted hig Solenoid valve #2
130 SID 2 4 Solenoid valve C shorted ground Solenoid valve #2
130 SID 2 5 Solenoid valve C circuit break Solenoid valve #2
130 SID 225 3 Operating lamp shorted high Green lamp

130 SID 225 4 Operating lamp shorted ground Green lamp

130 SID 253 2 Operating time counter checktime error Calibration memory
130 SID 253 11 Statistik memory checksum error Calibration memory
130 SID 253 12 Error read error memory Calibration memory
130 SID 254 11 Internal system error Controller #1

130 SID3 3 Solenoid valve D shorted high Solenoid valve #3
130 SID3 4 Solenoid valve D shorted ground Solenoid valve #3
130 SID 3 5 Solenoid valve D circuit break Solenoid valve #3
130 SID 4 3 Solenoid valve E shorted high Solenoid valve #4
130 SID 4 4 Solenoid valve E shorted ground Solenoid valve #4
130 SID 4 5 Solenoid valve E circuit break Solenoid valve #4
130 SID5 3 Solenoid valve F shorted high Solenoid valve #5
130 SID5 4 Solenoid valve F shorted ground Solenoid valve #5
130 SID 5 5 Solenoid valve F circuit break Solenoid valve #5
130 SID 55 2 D1 current resistor Clutch actuator
130 SID 55 3 D1 current shorted high Clutch actuator
130 SID 55 4 D1 current shorted ground Clutch actuator
130 SID 55 5 D1 current circuit break Clutch actuator
130 SID6 3 Solenoid valve G shorted high Solenoid valve #6
130 SID6 4 Solenoid valve G shorted ground Solenoid valve #6
130 SID 6 5 Solenoid valve G circuit break Solenoid valve #6
130 SID 7 3 Torque converter clutch shorted high Lockup sol.valve
130 SID 7 4 Torque converter clutch shorted ground Lockup sol.valve
130 SID 7 5 Torque converter clutch circuit break Lockup sol.valve
130 SID 8 3 Solenoid valve A shorted high Forward sol. valve
130 SID 8 4 Solenoid valve A shorted ground Forward sol. valve
130 SID 8 5 Solenoid valve A circuit break Forward sol. valve
222 PID 1 3 U_Ret shorted high Invalid data

222 PID 1 4 U_Ret shorted ground Invalid data

222 PID 62 14 Reduction of retarder function active Retard inhibit stat
222 PID 120 0 Retarder oil temperature high Hyd retard oil temp
222 PID 120 3 Retarder temperature sensor above Hyd retard oil temp
222 PID 120 4 Retarder temperature sensor below Hyd retard oil temp
222 SID 10 3 Ret_On Valve shorted high ?

-20 -



FAULT CODE MANUAL Created on 00-04-25 15:30

222 SID 10 4 Ret_On Valve shorted ground ?
MID (P)PID/SID FMI Seriousness Component/function Display text
222 SID 10 5 Ret_On Valve current circuit break ?

222 SID 12 Retarder accumulator shorted high
222 SID 12 4 Retarder accumulator shorted ground ?
222 SID 12 5 Retarder accumulator circuit break ?

130, SID 231 CAN error SAE J1939 data link
222,
223
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16. Fault codes, Voith 115v retarder (MID 222)

MID (P)PID/SID FMI Seriousness Component/function

Display text

222 PID 110 0 Eng. coolant temp.
222 PID 110 4 Eng. coolant temp.
222 PID 110 5 Eng. coolant temp.
222 PID 110 13 Eng. coolant temp.
222 PID 120 0 Hyd retard oil temp
222 PID 120 4 Hyd retard oil temp
222 PID 120 5 Hyd retard oil temp
222 PID 120 13 Hyd retard oil temp
222 PID 158 0 Control unit, battery potential
222 PID 158 1 Control unit, battery potential
222 PPID 30 13 Retarder current, PWM-valve
222 PPID 31 0 Retarder air press.
222 PPID 31 3 Retarder air press.
222 PPID 31 5 Retarder air press.
222 PPID 34 0 ECU, 12V Output
222 PPID 34 1 ECU, 12V Output
222 PPID 54 0 ECU +5V output
222 PPID 54 1 ECU +5V output
222 PPID 55 0 ECU temperature
222 SID 2 3 Retard modul. Valve
222 SID 2 4 Retard modul. Valve
222 SID 2 5 Retard modul. Valve
222 SID 2 6 Retard modul. Valve
222 SID 231 2 SAE J1939 data link
222 SID 231 12 SAE J1939 data link
222 SID 240 2 Program memory
222 SID 250 2 SAE J1708 data link
222 SID 250 4 SAE J1708 data link
222 SID 253 2 Calibration memory
222 PSID 1 3 Power supply relay
222 PSID 1 6 Power supply relay
222 PSID 254 3 Controller #1

Eng. coolant temp.
Eng. coolant temp.
Eng. coolant temp.
Eng. coolant temp.
Hyd retard oil temp
Hyd retard oil temp
Hyd retard oil temp
Hyd retard oil temp
Battery potential
Battery potential
Retarder current
Retarder air press.
Retarder air press.
Retarder air press.
ECU, 12V Output
ECU, 12V Output
ECU +5V output
ECU +5V output
ECU temperature
Retard modul. valve
Retard modul. valve
Retard modul. valve
Retard modul. valve
SAE J1939 data link
SAE J1939 data link
Program memory
SAE J1708 data link
SAE J1708 data link
Calibration memory
Power supply relay
Power supply relay
Controller #1
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17. Fault codes, retarder 133
To the right of the bus instrument cluster there is a green checklamp (5022) for the
retarder function and fault indications. At every voltage inflow the lamp will normally be
lit for five seconds, if the lamp doesn’t go out after five seconds have passed, a fault code
is set in the retarder. The fault codes set in the retarder can be read via blink codes on the
checklamp (5022) which can blink with two different intervals, long blink (2 seconds) to
represent multiples of ten and short blink (0,5 seconds) to represent singular. For instance
a combination of two long and two short blinks represents the number 22. A short look at
the table below shows that 22 means “ABS signal internal control unit error”.

The fault codes set in the retarder can be show by first turning the ignition on and off and
then on again. Then press the lever to the position 1 and immediately back to position O.
The first fault code will now be displayed as an icon on the control lamp. Repeated
movement of the lever between position 1 and position 0 will display the next fault code
in line, if the same fault code is shown two times in a row there are no more fault codes
set in the retarder.

Code Description

1 Stop light relay short to ground

2 LS1 short to battery

3 HS 1 short to ground

4 HS 2 short to ground

5 Terminal 15 undervoltage

6 Terminal 15 overvoltage

7 Pilot valve short to ground

8 Tw sensor interruption or short to battery
9 Tw sensor short to ground

10

11 To sensor interruption or short to battery
12 To sensor short to ground

13 RSS undefined switch condition (closing sequence)
14 RSS short to battery

15 RSS short to ground

16 Tachograph signal interruption

17 Pilot valve interruption or short to battery
18 Tachograph signal short to battery or undefined sign.
19 ABS short to ground

20

21 ABS undefined level

22 ABS signal internal control unit error

23 Prop valve fault No. 1

24 Prop valve fault No. 2

25 Prop valve fault No. 3

26 Prop valve fault No. 4

27 Prop valve fault No. 5

28 Terminal 30 undervoltage

29 Internal fault conc. Safety component

30

31 Data record/parameter: faulty coding

32 RKL interruption or short to ground

33 RKL short to battery

34 Missing engine speed signal
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