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Featuring:

New front and rear aerodynamic design

New flush mount windshield aerodynamic extrusion
New Electrical Architecture

New Electrical Fan Cooling

This manual is applicable from the following vehicles:

® Short VIN M-7751

REV | FROM V.I.N. | DESCRIPTION | ISSUED
00 Initial release Oct 2020
01 M-7751 Maintenance schedule updated Dec 2021
02 N-7978 Introduction of Davco Fuel Pro 386 primary fuel filter Aug 2022
03 - Maintenance schedule modified Oct 2022

04 - Maintenance schedule modified Dec 2023




CRITICAL EMISSION-RELATED MAINTENANCE

Source of parts and repair:

A repair shop or person of the owner's choosing must maintain, replace, or repair emission control
devices and systems per manufacturer's recommendations.

Replacement of tires that are GHG certified:

The original equipment tires installed on this vehicle at the factory were certified to the U.S. EPA
Greenhouse Gas (GHG) and National Highway Traffic Safety Administration (NHTSA) Fuel
Efficiency regulations. Replacement of these tires should be with a tire of equal or lower rolling
resistance levels (TRRL or Crr). Please consult your tire supplier(s) for appropriate replacement tires.

Maintaining a GHG certified tire:

In order to maintain the certified rolling resistance of the tires which optimize fuel economy, the
maintenance procedures provide by the tire manufacturer must be followed.
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SECTION 00 : GENERAL INFORMATION

1. FOREWORD

This manual includes procedures for diagnosis,
service, maintenance and repair for components
of all series of Prevost coaches and motorhomes
listed on the front cover. 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 vehicle models covered by this
manual. At the beginning of each section: a
Table of Contents gives the page number on
which each subject begins.

Vehicle operating information is provided in a
separate Operator's Manual for coaches or
Owner’'s Manual. Audio/Video system operator
instructions are also included in a separate
manual.

More specific information on the engine,
transmission and other systems or components
operating, maintenance, and overhaul
information is contained in the applicable service
manual published by the OEM. Parts information
may be contained in the applicable OEM parts
catalog or service manual published by the
OEM. 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

lllustrations in this manual are used for
reference only and may differ slightly from the
actual vehicle, however, key components
addressed in the manual are represented as
accurately as possible.

Prevost  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 pneumatic and electrical schematics can
be found in your technical publications box.
Refer to those schematics for detailed circuit
information and diagnosis.

3. 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.

/I\ 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.
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SECTION 00 : GENERAL INFORMATION

3.1 DATA PLATES AND CERTIFICATIONS

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

3.1.1 Engine

FIGURE 1: VOLVO D13 ENGINE DATA PLATE 00052

Volvo D13 engine serial and model numbers are
stamped on the cylinder head. Also, the engine
data plate certifies that the engine conforms to
federal and any state exhaust emission
regulations. It gives the operating conditions
under which certification was made (Figure 1).

3.1.2 Transmission

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

3.1.3 Drive Axle

DATA PLATES

FIGURE 3: DATA PLATE LOCATION oo007

3.1.4 Front Axles

FIGURE 4: I-BEAM AXLE DATA PLATE

3.1.5 Power Steering Pump

Power steering pump is mounted on the R.H.
side of the engine and located at the connection
between the engine and the transmission (Figure
5).

FIGURE 2: ALLISON TRANSMISSION DATA PLATE
07076

FIGURE 5: POWER STEERING PUMP DATA PLATE
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SECTION 00 : GENERAL INFORMATION

3.1.6 Coach Final Record

The Coach Final Record is a record of all data
pertaining to the assembly of the vehicle. This
record is given to the new customer on the
vehicle delivery. Retain this record in the
company records office for reference and safe-
keeping.

3.1.7 Safety Certification

Vehicle components meet specifications and
standards as follows:

- Material and parts conform to ASTM and/or
SAE standards in effect at the time of
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.

Other applicable certification labels are affixed to
the component.

3.1.8 DOT Certification Label

This certifies that vehicles manufactured by
Prevost Car Inc., comply with all Federal Motor
Vehicle Safety Standards at the time of
manufacture. Information such as the 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 behind the driver’'s seat (Figure 6).

E€

\PREVeSTe ]

MANUFACTURED BY : PREVOST
FABRIQUE PAR : STE-CLAIRE, QUE.

DATE DE FAB.

AN
GVALR.
FNBY D 24040 KG, (53000 LBS).
coLo SINGLE
INFLATION OR OUAL
AXLES/ G.AMW.R./ TIRES/ RIMS/ PRESS./ SIMPLE
ESSIELX  P.N.BLE. PNEUS JANTES PRESE. A OU
FROID DOUBLE
KG  (LBS) KPR (PSI)
FRONT @
AVANT 7484 (16500} 315/80R22.5 (Ji 22 5X9 827 (120} S
INTE . 10208 (225001 315/80R22.5 (J¥ 22.5X9 621 (90) D
REAR N
iBEM. 6350 (14000)  315/80R22.5 (Jy 22.5X9 669 (100° S

THIS VEHICLE CONFORMS TO ALL APPLICABLE U.S. FEDERAL MOTOR VEHICLE
SAFETY STANDARDS IN EFFECT ON THE DATE OF MANUFACTURE SHOWN ABOVE.

VEHICLE IDENTIFICATION NO. ‘
NO. [DENTIFICATION VEHICULE

& TYPE: BUS B/A £405405 &
FIGURE 6: DOT CERTIFICATION PLATE 00016

3.1.9 Fuel Tank Label

The fuel tank label is molded in front of the fuel
tank (Figure 7).

Figure 7: FUEL TANK DATA PLATE

3.1.10 EPA Engine Label

The exhaust emission certification label affixed
in the engine compartment certifies that the
engine conforms to federal and any state
exhaust emission regulations (Figure 8). It gives
the operating conditions under which certification
was made.

VEHICLE EMISSION CONTROL INFORMATION

PREVOST
PREVOST, A DIVIZION OF WORMO GROUP CAMADA (NC,

VEHICLE FAMILY IDENTIFICATION: EVFT2VOVGFOD  YIN:
REGULATORY SUB-CATEGORY: Heawy heavy duty vocational vehicle
DATE OF MANUFACTURE: _ 209 _

WVEHICLE EMISSION CONTROL SYSTEM:

THIS VEHICLE COMPLIES WITH U5, EPA REGULATIONS FOR MY201_ HEAVY DUTY
WVEHICLES.

10

FIGURE 8: EMISSION CONTROL LABEL 23229

3.1.11 Vehicle Identification Number (VIN)

The seventeen digit vehicle identification number
(VIN) is located on a plate (Figure 9) located on
the windshield frame pillar (driver's side). The
VIN is visible from the outside of the vehicle.
Make sure the correct vehicle identification
number is given when ordering replacement
parts.
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SECTION 00 : GENERAL INFORMATION

FIGURE 9: VEHICLE VIN
NOTE

Record the VIN 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

FIGURE 10: VEHICLE IDENTIFICATION NUMBER 00057_5
YEAR CODE YEAR CODE YEAR CODE
1997 \% 2005 5 2013 D
1998 W 2006 6 2014 E
1999 X 2007 7 2015 F
2000 Y 2008 8 2016 G
2001 1 2009 9 2017 H
2002 2 2010 A 2018 J
2003 3 2011 B 2019 K
2004 4 2012 C 2020 L
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SECTION 00 : GENERAL INFORMATION

4. FASTENER

4.1 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 grades 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. Figure 12 shows the different
strength markings.

When replacing 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 aftermarket parts sources
were designed to metric standards of countries
other than the United States and may be of a
lower strength, may not have the numbered
head marking system, and may be of a different
thread pitch.

CUSTOMARY METRI
1/4 - 20 Mé-3 x 1
THREAD MAJOR NUMBER OF THREADS THREAD MAJOR DIAMETER DISTANCE BETWEEN
DIAMETER IN INCHES PER INCH IN MILLIMETERS THREADS IN MILLIMETERS
| |
I
THREAD PITCH

FIGURE 11: THREAD NOTATION

00002

GRADE 2 GRADE §

GRADE 7

NUT STRENGTH
IDENTIFICATION

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 12: BOLT STRENGTH MARKINGS 00003

m DOB 1300-1556 | X3-45 Commuter PA-1648 Maintenance Manual First release Oct 2020



SECTION 00 : GENERAL INFORMATION

The metric fasteners used on the coach are designed to new standards and may not yet be manufactured
by some non-domestic fastener suppliers. In general, except for special applications, the common sizes
and pitches are:

M 8 X 1.25;
M 10 X 1.5;
M 12 X 1.75;
M 14 X 2;

4.2 STANDARD TORQUE SPECIFICATIONS

The following table lists the standard tightening torque for bolts and nuts, relating tightening torque to
thread diameter. Use the following table as a general guide for tightening torque. Use this table only for
the bolts and nuts which do not require a specific torque value. All of the values are for use with dry
solvent-cleaned threads.

421 SAE

RECOMMENDED
TYPE DESCRIPTION THREAD GRADE TORQUE

Tolerance: £10%
SAE 1/4-20 unc 5 96 Ib-in (11 Nm)
SAE 1/4-20 unc 8 135 Ib-in (15 Nm)
SAE 1/4-28 unf 5 106 Ib-in (12 Nm)
SAE 1/4-28 unf 8 149 Ib-in (17 Nm)
SAE 5/16-18 unc 5 188 Ib-in (21 Nm)
SAE 5/16-18 unc 8 266 Ib-in (30 Nm)
SAE 5/16-24 unf 2 131 Ib-in (15 Nm)
SAE 5/16-24 unf 5 202 Ib-in (23 Nm)
SAE 5/16-24 unf 8 286 Ib-in (32 Nm)
SAE 3/8-16 unc 5 27 Ib-ft (37 Nm)
SAE 3/8-16 unc 8 38 Ib-ft (52 Nm)
SAE 3/8-24 unf 5 30 Ib-ft (41 Nm)
SAE 3/8-24 unf 8 42 Ib-ft (57 Nm)
SAE 7/16-14 unc 5 43 Ib-ft (58 Nm)
SAE 7/16-14 unc 8 60 Ib-ft (81 Nm)
SAE 7/16-20 unf 5 46 Ib-ft (62 Nm)
SAE 7/16-20 unf 8 65 Ib-ft (88 Nm)
SAE 1/2-13 unc 5 65 Ib-ft (88 Nm)
SAE 1/2-13 unc 8 92 Ib-ft (125 Nm)
SAE 1/2-20 unf 5 71 Ib-ft (96 Nm)
SAE 1/2-20 unf 8 100 Ib-ft (136 Nm)
SAE 9/16-12 unc 5 94 Ib-ft (127 Nm)
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SECTION 00 : GENERAL INFORMATION

RECOMMENDED
TYPE DESCRIPTION THREAD GRADE LIRS
Tolerance: £10%
SAE 9/16-12 unc 8 132 Ib-ft (179 Nm)
SAE 9/16-18 unf 5 101 Ib-ft (137 Nm)
SAE 9/16-18 unf 8 143 Ib-ft (194 Nm)
SAE 5/8-11 unc 5 130 Ib-ft (176 Nm)
SAE 5/8-11 unc 8 184 Ib-ft (249 Nm)
SAE 5/8-18 unf 5 142 Ib-ft (193 Nm)
SAE 5/8-18 unf 8 200 Ib-ft (271 Nm)
SAE 3/4-10 unc 5 228 Ib-ft (309 Nm)
SAE 3/4-10 unc 8 321 Ib-ft (435 Nm)
SAE 3/4-16 unf 5 245 Ib-ft (332 Nm)
SAE 3/4-16 unf 8 346 Ib-ft (469 Nm)
SAE 7/8-9 unc 5 368 Ib-ft (499 Nm)
SAE 7/8-9 unc 8 519 Ib-ft (704 Nm)
SAE 7/8-14 unf 5 392 Ib-ft (531 Nm)
SAE 7/8-14 unf 8 554 Ib-ft (751 Nm)
SAE A2-70 (NSS-SS)
RECOMMENDED TIGHTENING (LB-FT) Tolerance:
DESCRIPTION +10%
COARSE THREAD Sy
8-32 21
10-32 34
1/4-20 77
5/16-18 152
DESCRIPTION RECOMMENDED TIGI—lTl%(I;JNG (LB-FT) Tolerance:
COARSE THREAD _DRY
3/8-16 22
7/16-14 34
1/2-13 53
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4.2.2 Metric
RECOMMENDED
TYPE DESCRIPTION THREAD GRADE TORQUE, +10%
Ib-ft (dry) otherwise
specified
Tolerance: £10%
METRIC M6 X 1 nut 8 / screw 8.8 7 Ib-ft (10 Nm)
METRIC M6 X 1 nut 10 / screw 10.9 10 Ib-ft (13 Nm)
METRIC M6 X 1 nut 12 / screw 12.9 12 Ib-ft (16 Nm)
METRIC M8 X 1.25 nut 8 / screw 8.8 17 Ib-ft (23 Nm)
METRIC M8 X 1.25 nut 10 / screw 10.9 24 |b-ft (32 Nm)
METRIC M8 X 1.25 nut 12 / screw 12.9 28 Ib-ft (38 Nm)
METRIC M10 X 1.5 nut 8 / screw 8.8 35 Ib-ft (47 Nm)
METRIC M10 X 1.5 nut 10 / screw 10.9 48 Ib-ft (65 Nm)
METRIC M10 X 1.5 nut 12 / screw 12.9 56 Ib-ft (76 Nm)
METRIC M12 X 1.75 nut 8 / screw 8.8 59 Ib-ft (80 Nm)
METRIC M12 X 1.75 nut 10 / screw 10.9 82 Ib-ft (111 Nm)
METRIC M12 X 1.75 nut 12 / screw 12.9 96 Ib-ft (130 Nm)
METRIC M14 X 2 nut 8 / screw 8.8 94 Ib-ft (128 Nm)
METRIC M14 X 2 nut 10 / screw 10.9 130 Ib-ft (176 Nm)
METRIC M14 X 2 nut 12 / screw 12.9 152 Ib-ft (206 Nm)
METRIC M16 X 2 nut 8 / screw 8.8 143 Ib-ft (194 Nm)
METRIC M16 X 2 nut 10 / screw 10.9 198 Ib-ft (268 Nm)
METRIC M16 X 2 nut 12 / screw 12.9 231 Ib-ft (314 Nm)
METRIC M16 X 1.5 nut 10 / screw 10.9 206 Ib-ft (279 Nm)
METRIC M16 X 1.5 nut 12 / screw 12.9 241 Ib-ft (326 Nm)
METRIC M20 X 2.5 nut 8 / screw 8.8 280 Ib-ft (379 Nm)
METRIC M20 X 2.5 nut 10 / screw 10.9 387 Ib-ft (524 Nm)
METRIC M20 X 2.5 nut 12 / screw 12.9 452 |b-ft (613 Nm)
METRIC M20 X 1.5 nut 10 / screw 10.9 415 Ib-ft (563 Nm)
METRIC M20 X 1.5 nut 12 / screw 12.9 485 Ib-ft (658 Nm)
METRIC M22 X 2.5 nut 8 / screw 8.8 373 Ib-ft (506 Nm)
METRIC M22 X 2.5 nut 10 / screw 10.9 516 Ib-ft (700 Nm)
METRIC M22 X 2.5 nut 12 / screw 12.9 604 Ib-ft (818 Nm)
METRIC M24 X 3 nut 8 / screw 8.8 481 Ib-ft (652 Nm)
METRIC M24 X 3 nut 10 / screw 10.9 665 Ib-ft (902 Nm)
METRIC M24 X 3 nut 12 / screw 12.9 777 Ib-ft (1054 Nm)
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METRIC: STAINLESS NUT A2-70 AND STAINLESS SCREW A2-70 (NSS-SS)
RECOMMENDED RECOMMENDED
TIGHTENING Tolerance: TIGHTENING Tolerance:
DESCRIPTION +10% +10%
(N-M) DRY (LB-IN) DRY
M4 X 0.7 2.3 20
M5 X 0.8 4.4 39
M6 X 1 7.7 68
RECOMMENDED RECOMMENDED
TIGHTENING Tolerance: TIGHTENING Tolerance:
DESCRIPTION +10% +10%
(N-M) DRY (LB-FT) DRY
M8 X 1.25 18.6 13.7
M10 X 1.5 37.3 275
M12 X 1.75 63.8 47.0
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4.3 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 (Figure 13).

2Ee® 6 ®

CENTER TOP NYLON NYLON NYLON
LOCK LOCK PATCH WASHER INSERT
INSERT

DRY THREAD NYLON OUT OF
ADHESIVE  PROFILE STRIP ROUND
COATING DEFORMED THREAD
AREA
FIGURE 13: SELF-LOCKING FASTENERS 00004

4.4 RECOMMENDATIONS FOR REUSE

Clean, rust-free 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 over tightening. If there is any doubt,
replace with a new self-locking fastener of
equal or greater strength;

¢) Assemble parts and hand start fastener;

d) Observe that, before the fastener seats, it
develops torque per the chart in the
following table. If there is any doubt,
replace with a new self-locking fastener of
equal or greater strength;

e) Tighten the fastener to the torque specified
in the applicable section of this manual;

Fasteners which are rusty or damaged should be
replaced with new ones of equal or greater
strength

SELF-LOCKING TORQUE CHART BEFORE FASTENER SEATS

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 [b-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 [b-in 4.0 5.0 10 14 20 28 46
US STANDARD Ya 5/16 3/8 7/16 Y 9/16 5/8 Ya

NUTS AND Nm 0.4 0.6 14 1.8 2.4 3.2 4.2 6.2
ALL-METAL BOLTS [b-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 5.2
COATED BOLTS [b-in 4.0 5.0 9.0 12 15 22 28 43
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SECTION 00 : GENERAL INFORMATION

4.5 SIXLOBBED SOCKET HEAD

Six lobbed 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 14: METRIC - US STANDARD CONVERSION TABLE
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SECTION 00 : GENERAL INFORMATION

FRACTIONS

1/64
1/32
3/64
1/16
5/64
3/32
7/64
1/8
9/64
5/32
11/64
3/16
13/64
7/32
15/64
1/4
17/64
9/32
19/64
5/16
21/64
11/32
23/64
3/8
25/64
13/32
27/64
7/16
29/64
15/32
31/64
1/2

DECIMAL AND METRIC EQUIVALENTS

DECIMAL

IN.

.015625
.03125
.046875
.0625
.078125
.09375
108375
125
.140625
.15625
171875
.1875
.203125
.21875
.234375
.250
.265625
.28125
.296875
3125
328125
.34375
.359375
.375
.390625
.40625
421875
.4375
453125
46875
.484375
.500

METRIC
MM
.39688
.79375

1.19062
1.58750
1.98437
2.38125
277812
3.1750
3.57187
3.96875
4.36562
4.76250
5.15937
5.65625
5.95312
6.35000
6.74687
7.14375
7.54062
7.93750
8.33437
8.73125
9.12812
9.52500
9.92187
10.31875
10.71562
11.11250
11.50937
11.90625
12.30312
12.70000

FRACTIONS

33/64
17/32
35/64
9/16
37/64
19/32
39/64

5/8
41/64
21/32
43/64
11/16
45/64
23/32
47/64

3/4
49/64
25/32
51/64
13/16
53/64
27/32
55/64

7/8
57/64
29/32
59/64
15/16
61/64
31/32
63/64
1

DECIMAL
IN.
515625
53125
546875
5625
578125
59375
609375
625
640625
65625
671875
6875
703125
71875
734375
750
765625
.78125
796875
8125
828125
84375
859375
875
890625
90625
921875
9375
963125
96875
984375
1.00

METRIC
MM

13.09687
13.49375
13.89062
14.28750
14.68437
15.08125
15.47812
15.87500
16.27187
16.66875
17.06562
17.46250
17.85937
18.25625
18.65312
19.05000
19.44687
19.84375
20.24062
20.63750
21.03437
21.43125
21.82812
22.22500
22.62187
23.01875
23.41562
23.81250
24.20837
24.60625
25.00312
25.40000

FIGURE 15: CONVERSION CHART
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SECTION 00 : GENERAL INFORMATION

/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.

/N CAUTION

Do not use TIG welding process on the vehicle.
This high frequency current process can
seriously damage the electronic components.

4.6 HOSE CLAMP TORQUE
ENGLISH: HOSE CLAMP
DESCRIPTION | RECOMMENDED TIGHTENING
CONSTANT (LB-IN)
TORQUE DRY
3/8 Hex 90-110
_ HOSE CLAMP (WAVE
ENGLISH: SEAL AND BREEZE)
RECOMMENDED
DESCRIPTION TIGHTENING (LB-IN)
CONSTANT TORQUE
DRY
5/16 Hex 55-65
_ HOSE CLAMP
METRIC: (CAILLAU)
RECOMMENDED
TIGHTENING (LB-IN)
DRY
7 mm Hex 30+2.2

Refer to Multiplex Modules Disconnection
Procedure Prior to Welding annexed at the end
of this section.
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SECTION 00 : GENERAL INFORMATION

5. WELDING PROCESS

5.1 STEEL — STEEL WELDING

/\ CAUTION

Before welding, perform multiplex modules disconnection procedure.

NOTE

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

Only a qualified and experienced person must do welding.

0 FCAW (Flux Cored Arc Welding) process ;
o0 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
0, — 0,
1/8" to 12" 26 + 2 volts 260 Amps 450 ipm approx. gggo grr%%g% 2050/02

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.

5.2 STEEL WITH STAINLESS OR STAINLESS WITH STAINLESS WELDING

/\\ CAUTION

Before welding, perform multiplex modules disconnection procedure.

NOTE

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

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);
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SECTION 00 : GENERAL INFORMATION

5.3 STEEL - STAINLESS STEEL WELDING

Steel Thickness | SS Thickness Voltage Current Wire Feed Rate | Shielding Gas
0, 0,
Less than 1/8” Any type 20+1.5 volts | 130£15 Amps | 290 ipm approx. ?A\?/OZHSS/O égg
1/8" and more Any type 22+1.5 volts | 160+£15 Amps | 330 ipm approx. ?68%2 H5§/o égog’
STAINLESS STEEL - STAINLESS STEEL WELDING
SS Thickness Voltage Current Wire Feed Rate Shielding Gas
0, — 0,
Any type 20+ 1.5volts | 130 + 15 Amps 290 ipm approx. 90 AJZHSe% gSZA) Ar,

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.
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DISCONNECTION PROCEDURE PRIOR TO WELDING

Equipment(s): Ratchet handle
3/8" socket
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.

/1\ CAUTION

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

/1\ CAUTION

Do not use TIG welding process on the vehicle.
This high frequency current process can
seriously damage the electronic components.

Disconnection procedure prior to welding

PRECAUTIONS TO BE OBSERVED BEFORE ARC
WELDING TO MINIMIZE THE RISK OF MAJOR AND
COSTLY DAMAGES CAUSED TO THE VEHICLE
ELECTRONIC COMPONENTS

1. Turn the ignition switch to the OFF position.




2. Set the main electrical shut-off switch to the OFF position. TR 1015

06969-2

3. Trip circuit breakers CB2 & CB6.

4. Disconnect the chassis ground cable “00” (GND)
from the appropriate battery post (figure on your
right).

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.

5. Once the welding works completed, perform the previous steps in reverse order. Torque the ground cable nut
according to specifications found in Section 06 Electrical.
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SECTION 01 : ENGINE

SECTION CHANGE LOG

DESCRIPTION DATE

Mention about 5w-30 oil added Jan 15 2021

ol ]WOWIIN|PF

DOB 1300-1556 | X3-45 Commuter PA-1648 Maintenance Manual Section 01 revised Jan 2021



SECTION 01 : ENGINE

1. TORQUE TABLES

1.1 POWER PLANT CRADLE INSTALLATION

RUBBER MOUNT

ENGINE SUPPORT
BRACKETS

01228

VOLVO ENGINE CRADLE INSTALLATION

No DESCRIPTION TORQUE

1 Screw, cap hexagonal head M8 —1.25 (8.8 14 Ib-ft (19 Nm)

2 Screw, cap hexagonal head M12 - 1.75 (8.8 60 Ib-ft (81 Nm)

3 Screw, cap hexagonal head M14 - 2.0 ¢8.8 94 Ib-ft (128 Nm)

4 Screw, cap hexagonal head M16 — 2.0 g10.9 190 Ib-ft (258 Nm)

5 Screw, cap hexagonal head M20 -2.5 ¢g10.9 450 Ib-ft (610 Nm)

6 Ground stud M14 — 2.0 85-103 Ib-ft (115-140 Nm)
7 Nut on ground stud M22 — 2.5 165-201 Ib-ft (224-273 Nm)
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SECTION 01 : ENGINE

1.2 BELT TENSIONERS AND IDLERS

VOLVO ENGINE — DRIVE BELT IDLERS & TENSIONERS

No DESCRIPTION TORQUE

6 Idler, water pump drive 43 Ib-ft (58 Nm)

7 Idler, water pump drive Eﬁgﬁy ;g Iltl)o_-fit ((232 ISInT))

8 Idler, A/C compressor drive 31.5-38.5 Ib-ft (43-52 Nm)
9 Idler, A/C compressor drive 82 Ib-ft (111 Nm)

10 Tensioner, alternator drive 48 Ib-ft (65 Nm)

11 Idler, alternator drive 82 Ib-ft (111 Nm)
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SECTION 01 : ENGINE

2. VOLVO D13 ENGINE

2.1 SYSTEM OVERVIEW

NOTE

The “Premium Tech Tool” (PTT) is the preferred tool for performing diagnostic work. Contact your
local dealer for more information.

The Engine Management System (EMS) controls many engine functions such as: fuel timing and
delivery, engine protection functions, engine brake operation, EGR valve function and the turbocharger
nozzle function. The Engine Electronic Control Unit (EECU) along with other supporting control units and
sensors are responsible for monitoring and controlling these functions. These control units communicate
through the J1939 high-speed serial data line to share data.

In addition to their control functions, the modules have on-board diagnostic capabilities. The on-board
diagnostics are designed to detect faults or abnormal conditions that are not within their operating
parameters. When the system detects a fault or abnormal condition, the fault will be logged in one or
both of the modules’ memory. The vehicle operator will be advised that a fault has occurred by the
illumination of a malfunction indicator lamp and a message in the driver information display. The module
may initiate the engine shutdown procedure if the system determines that the abnormal condition could
damage the engine. In some situations, the system will enter the "limp home" mode. Limp home mode
allows continued vehicle operation but, the system may substitute a sensor or signal value that may result
in reduced engine performance.

Fault codes logged in the system memory, can later be read to aid in diagnosing the fault. These faults
can be read via a diagnostic computer or through the instrument cluster display. The “Premium Tech
Tool” (PTT) is the preferred tool for performing diagnostic work. Using a diagnostic computer (or PTT)
connected to the Serial Communication Port, expands the technician’s diagnostic capabilities with
additional data and tests.

For diagnostic software, contact your local dealer.

NOTE

For maintenance or repair information of engine components or engine-related components, please
refer to Volvo Trucks USA Web site under: Parts & Services, Online Manuals.

http://www.volvotrucks.us/parts-and-services/service/online-manuals/
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SECTION 01 : ENGINE

2.2 ENGINE HARNESS

FIGURE 1: D13 ENGINE HARNESS

1. Throttle, Engine Air Mass Regulation 12. Variable geometry Turbo Actuator

2. Charge Air Cooler Temperature Sensor 13. Turbocharger Speed Sensor

3. EGR Solenoid Valve 14. Oil Pressure Sensor

4. Engine Speed Sensor Camshaft 15. Crankcase Pressure Sensor

5. EGR Temperature sensor 16. Engine Speed Sensor Crankshaft

6. EGR Delta-P (differential pressure) 17. Oil Piston Cooling Jet Pressure

7. Injector Harness 18. Aftertreatment Fuel Injector Pressure Valve
8. Boost Pressure & Temp sensor 19. Water Level Sensor (water separator)
9. Solenoid Valve Oil Thermostat 20. Safety Valve, AHI Fuel System

10. Solenoid Valve Oil Piston Cooling Jet 21. Oil Level & Temperature Sensor

11. Engine Coolant Temperature Sensor
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SECTION 01 : ENGINE

FIGURE 2: ENGINE HARNESS CONNECTION POINTS

IMPORTANT NOTE

Disconnection of Auxiliary Emission Control Device - 25% engine derate

Auxiliary Emission Control Device (EACD) defines as any element of design which senses temperature,
vehicle speed, engine RPM, transmission gear, manifold vacuum, or any other parameter for the
purpose of activating, modulating, delaying, or deactivating the operation of any part of the emission
control system.

Disconnection of the following EACD produces immediate activation of the Malfunction Indicator Lamp
MIL and 25% engine derate after three (3) hours of a continuous open circuit.
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2.3 ENGINE OVERVIEW

FIGURE 3: D13 ENGINE OVERVIEW, CURB SIDE

1. Mixing Chamber 8. Fuelfilter (Primary)

2. Intake Manifold 9. Fuel/Water separator bowl
3. CCV Breather Pipe 10. Fuel Filter (Secondary)

4. Air Compressor 11. Crankcase Ventilator

5. Power steering pump 12. Alternator

6. Fuel pump 13. Alternator

7. Hand-priming Pump 14. Alternator Belt
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FIGURE 4: D13 ENGINE OVERVIEW, ROAD SIDE

15. Exhaust Manifold 21. Coolant Inlet Pipe

16. Valve Cover 22. Oil Filters (full flow)
17. Thermostat Cover 23. EGR Cooler

18. Belt Tensioner 24. Turbocharger Actuator
19. Venturi 25. Starter

20. Coolant Filter 26. EGR Valve
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2.4 ENGINE & EXHAUST AFTERTREATMENT SYSTEM DIAGRAM

FIGURE 5: 2017 AND LATER ENGINE & EXHAUST AFTERTREATMENT SYSTEM DIAGRAM (1 OF 2) 01222
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FIGURE 6: 2017 AND LATER ENGINE & EXHAUST AFTERTREATMENT SYSTEM DIAGRAM (2 OF 2) 01222
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SECTION 01 : ENGINE

2.5 ENGINE OIL

2.5.1 General

Keep the engine oil at the proper level and
change it at the recommended intervals. Always
replace the oil filters at the same time as when
the ail is changed.

2.5.2 Oil Quality

Approved VDS-5 and VDS-4.5 diesel engine oils
are mandatory for use in all OBD20 emission
compliant Volvo engines. VDS-5 oils exceed the
new API service category FA-4. VDS-4.5 oils
exceed the API service category CK-4. Take
note that VDS-5 oil is not backward
compatible, thus cannot be used on older
engines.

Recommended oil for EOBD-U20
(OBD20) engine:

e Oil meeting Volvo specification VDS-5 or
API FA-4.

Minimum requirement for EOBD-U20
(OBD20) engine:

e Oil meeting Volvo specification VDS-4.5
or APl CK-4.

e 5W-30 oil meeting Volvo specification
VDS-5 or API FA-4.
Remarque: 5W-30 oil can only be used
on the 2-oil filter D13N OBD20. 5W-30
cannot ever go into a 3-oil filter engine

e 10W-30 oil meeting Volvo specification
VDS-4.5 or API CK-4.

/\ CAUTION

FIGURE 7: D13 OBD20 OIL FILTER CONFIGURATION

Volvo North America recommends the
viscosities shown in the viscosity/temperature
table for Volvo engines.

-30 -20, -m]. [ 10, 20, 30, 40, °c
I I I I
SAE 10W-30* |

L L
SAE 15W-40

I I
SAE 10W-40

T T
SAE 5W-40

1 1 1
T T
=22 -4 14 32 50 88 86 104 F

2.5.4 Oil Additives

DO NOT add extra oil additives. Additives such
as break-in oils, top oils, graphitizers, and
friction-reducing liquids are not necessary and
can harm the engine.

/\ CAUTION

2.5.3 OBD20 Emission Compliant Volvo
Engines Oil Viscosity

SAE Viscosity Grade 15W-40 oil meeting Volvo
specification VDS-4.5 or API CK-4.

Other possible oils:

Extra oil additives must never be added to any
engine oil used. Additives such as break-in
oils, top oils, graphitizers, and friction
reducing liquids are not necessary and may
even harm the engine.

Using oils to the quality standards
recommended in this manual makes the use of
extra oil additives unnecessary, as these oils
already contain a balanced treatment of
additives.
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2.5.5 Synthetic Lubrication

Synthetic oils are offered by some oil suppliers
as an alternative to the traditional, petroleum
based oils for engines. These oils may be used
in Volvo engines, provided they meet the quality
levels of the traditional, petroleum based oils for
engines and provided they meet the quality level
VDS-4.5 (APl CK-4) or VDS-5 (API FA-4).

The use of synthetic oils does not permit the
extension of the recommended oil change
intervals.

2.5.6 Oil Consumption

Once the engine is stopped, check the oil level
daily. If the engine has just been stopped and it
is warm, wait approximately five minutes to allow
the oil to drain back to the oil pan before
checking. Add oil as necessary.

/\ CAUTION

DO NOT overfill engine with oil.

All diesel engines are designed to consume
some oil, so it is normal to add oil periodically.
An engine used in heavy-duty operation will
consume more oil than one in normal operation.

2.5.7 Oil Change

74 WARNING

A hot engine or engine oil can be dangerous.
Serious burns can result from contact with a
hot engine or oil. Take precautions when
draining the oil. Wear gloves or let the engine
cool down before draining.

/I WARNING

When draining the oil, use the proper tools
and keep away as far as possible. Raise the
elbow so the forearm is parallel to the ground
to prevent oil running down the arm, causing
burns.

/\ CAUTION

Always dispose of all lubricants (motor oil,
coolant, gear box oils, etc.) and filters
according to Federal or local regulations.
Used oil disposed of in nature or waterways
contaminates our drinking water and Kills
wildlife.

WARNING

Prolonged contact with used engine oil may
be harmful. Use rubber gloves when handling
used oil. Wash skin thoroughly if it comes in
contact with used oil.

It is important to drain as much oil as possible.
Try to change oil immediately after driving when
the oil is warm. Always replace the oil filters
when changing the oil.

capacity

component _
liters quarts

Qil pan low/high mark 24-32 | 25-34

Refill volume including 38 40
filter change

NOTE

Since about 1 liter of oil remains in the
engine after draining, approximately 38 liters
will be needed for a complete oil change.

2.5.8 Qil Change Intervals

The length of time an engine can operate before
an oil change depends on the oil quality used,
the type of fuel used, engine oil consumption,
vehicle application, level of dust in the air and
fuel consumption. The change intervals given in
the Lubrication and Servicing Schedule are
maximal intervals. If the vehicle is operating in
heavy-duty operation, dusty or off-road
conditions, etc., reduce the intervals for more
frequent oil changes.
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2.5.10 Oil Filters Change
MAINTENANCE
7z{ WARNING

Engine oil and filters change —

Hot oil can cause severe burns. DO NOT
allow hot oil to contact the skin. When
changing oil, wear protective gloves.

Change engine oil and filters at the intervals
specified by the Lubrication And Servicing
Schedule in Section 24A: LUBRICATION &
SERVICING SCHEDULE.

/\ CAUTION
NOTE Volvo-branded oil filters are designed to
Oil filters must always be changed when provide the proper level of filtration and
changing the oil. protection for Volvo engines. Filters that do

not meet the same stringent requirements
may cause unsatisfactory results.

2.5.9 Oil Filters

e Clean around the oail filter housing and

There are two Extra Long Life full-flow oil filters remove the filters using the oil filter wrench
on theD13 OBD20 engine. or the oil filter socket.

o Prefill the new oil filters with approved

& CAUTION engine oil. Refer to Figure 9. Also,

Volvo branded oil filters are designed to provide lubricate the filter gaskets with engine oil

the proper level of filtration and protection for Volvo (1). Hand tighte_ns the oil filters Unti_l t_hey
engines. Filters that do not meet the same contact the sealing surface of the oil filter
stringent requirements may void engine warranty. housing (2). Manually tighten the oil filters

an additional % to 1 full turn (3).

FIGURE 8: D13 OBD20 OIL FILTERS

FIGURE 9: OIL FILTER REPLACEMENT
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e Start the engine and check for leaks
around the oil filter housing and filters. ZCEE A RN L)
e Check the oil level. Add approved engine TOO FULL. "T’{‘_ADD oL
oil to the recommended level if necessary.
X SAFE
Do not overfill. RANGE

FIGURE 11: ENGINE OIL LEVEL DIPSTICK
2.5.11 Checking the Oil Level

Ensure that the vehicle is parked on level
ground before checking the oil level. Wait five
minutes after shutting off the engine and then
proceed with checking the oil.

/\ CAUTION

DO NOT let the oil level fall below the marking
on the dipstick. DO NOT overfill so the level is
above the upper marking on the dipstick. This
could lead to excessive oil temperature and/or
poor crankcase breather performance. Add oil
through the oil filler pipe as required in order
to maintain level within the safe range.

FIGURE 10: ENGINE OIL FILLING COMPONENTS
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2.6 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), alternator and transmission oil cooler.

Remove the power plant assembly as follows:

/\ CAUTION

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

NOTE

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

2. From under the vehicle, disconnect the
propeller shaft as detailed in Section 09,
under heading "Propeller Shaft Removal”.

3. Partially remove L.H. side transmission
protective panel to access connectors.

4. Disconnect transmission harness from
transmission housing.

5. Disconnect steel-braided airline from
pressure regulator output. The pressure
regulator is mounted in the upper section
of the engine compartment backwall and
is accessible through the engine
compartment R.H. side door.

6. Locate the transmission oil cooler beside
the transmission on the driver side.
Untighten bolts A, B, C and D and pivot
the transmission oil cooler towards the
transmission.

e First
1. Close the heater line shut-off valves.

2. Disconnect batteries from the starting
system by removing battery cables. With
the electrical circuit disrupted, accidental
contact with the starter button will not
produce an engine start.

/N WARNING

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

3. Remove the rear bumper assembly
complete with hitch if applicable from the
vehicle. Refer to Section 18, BODY, under
"REAR BUMPER REMOVAL".

4. Using the quick-connect drain hose, drain
the engine cooling system. Refer to
Section 05, COOLING under "DRAINING
COOLING SYSTEM".

e Begin With Vehicle Raised

1. Using a vehicle lift or jack, raise vehicle to
access transmission fasteners and wire
harness.

FIGURE 12: COOLER POSITION DURING ENGINE
CRADLE INSERTION OR REMOVAL

7. Remove the retaining bolts, washers and
nuts securing the power plant cradle to
the vehicle rear subframe.

8. Disconnect the engine coolant hose near
the starter.

9. Disconnect air compressor suction and
discharge hoses.
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e Continuous With Vehicle Lowered

Lower the vehicle enough to access all
components.

» Engine Compartment R.H. side

1. Disconnect cables from chassis grounds.

2. Inside the engine compartment, disconnect
starter, alternators and heater cables. Also
disconnect AFSS cable.

3. Disconnect from engine, connector C397
and vehicle interface harness connector
located above EECU connectors. Also
disconnect DPF cable.

4. Disconnect power steering pump hoses.

5. Close engine fuel supply shut-off valve on
fuel filter. Disconnect the fuel line located
above fuel filters and connected to the inlet
port.

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

7. Loosen nut “A”.

8. Loosen nut “B” then use screw “C” to
remove tension in belts. Remove belt.

FIGURE 13: BELT REMOVING

9. Remove the A/C compressor clutch assembly
(tem A in Figure 14), refer to MI18-37 at the

end of section 22 Heating and air conditioning
for the procedure How to remove and install
the A/C compressor clutch assembly.

FIGURE 14: CLUTCH ASSEMBLY REMOVAL

10. Remove both nuts
HB”.

11. Remove the
compressor mounting bolts (4) then move the
compressor out. Do not unplug connectors,
hoses or pipes.

FIGURE 15: COMPRESSOR MOUNTING BOLTS

12. At the back of the air
cleaner, disconnect the engine-air intake duct
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mounted between air cleaner housing and
turbocharger inlet.

/\ CAUTION

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

connections or hoses not mentioned in the
above list.

2. Make sure the ten retaining bolts, washers
and nuts securing the power plant cradle
to the vehicle rear subframe are removed.

NOTE

13.

14.

1.

Disconnect and
remove the exhaust pipe mounted between the
flexible coupling and the pipe going to the
Diesel Oxidation Catalyst (DOC) and Diesel
Particulate Filter (DPF) assembly. If necessary,
refer to Section 4: EXHAUST SYSTEM under
“EXHAUST AFTERTREATMENT SYSTEM
OVERVIEW".

Disconnect and
remove the air intake duct mounted between
the charge air cooler outlet and the engine
intake.

» Engine Compartment L.H. side

At the turbocharger inlet, disconnect and
remove the engine-air intake duct mounted
between air cleaner housing and
turbocharger inlet.

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

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

Disconnect and remove surge tank hose
connected to pump inlet pipe and hose
connected to engine.

Disconnect and remove the air intake duct
mounted between the turbocharger outlet
and the air cooler inlet.

Unfasten and put aside engine
compartment lighting fixture and
turbocharger fire suppression nozzle.

Disconnect Exhaust Aftertreatment System
control cable.

Last

1. Inspect the power plant assembly to
ensure that nothing will interfere when
sliding out the cradle. Check for

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.

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

4. Pull engine out slowly from the engine
compartment. Make sure all lines, wiring
and accessories are disconnected and are
not tangled.
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FIGURE 16: ENGINE COMPARTMENT

1. Power steering fluid reservoir (hidden);
2. Engine air filter restriction indicator;
3. Engine air filter;

4. Emergency engine stop push-button & rear start
push-button;

5. Engine compartment light switch;
6. Backup alarm;

7. Engine compartment rear gauge;
8. Air system drain valve push-button;
9. Engine oil filler tube;

10. Engine oil dipstick;

11. Battery bank;

12. A/C compressor;

13.
14.
15.
16.

17.
18.
19.
20.
21.
22.
23.
24.

Alternators;
Compressor belt tensioner;
Cooling pack;

Radiator door catch lever;

Transmission fluid dipstick;

Coolant surge tank “critically low" level sensor;
Coolant recovery tank;

Coolant recovery tank filler cap;

Coolant surge tank pressure relief valve
Coolant surge tank sight glass;

Coolant surge tank filler cap;

Diesel Particulate Filter (DPF) assembly

(behind heat shield).

DOB 1300-1556 | X3-45 Commuter PA-1648 Maintenance Manual Section 01 revised Jan 2021



SECTION 01 : ENGINE

2.7 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.

TORQUE: 190 Ib-ft (258 Nm)

2. Reposition the oil filter as shown in Figure
17.

FIGURE 17: NORMAL OIL COOLER POSITION

3. Reinstall compressor mounting bolts (4).

4. Reinstall both screws “A”.

5. Reinstall the A/C compressor clutch
assembly.

6. Reinstall both screws “A”.

7. Reinstall the A/C compressor clutch
assembly.

FIGURE 18: COMPRESSOR MOUNTING BOLTS
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NOTE

Refer at the beginning section 22 Heating and
air conditioning for torque values.

Refer to MI18-37 at the end of section 22
Heating and air conditioning for the procedure
of the clutch assembly removal and installation.
Also refer to that document for the compressor
belts tension values.

8. Reinstall belts.

9. Apply specific tension to the belt.

FIGURE 19: CLUTCH ASSEMBLY REINSTALLATION

FIGURE 20: BELTS REINSALLATION

10. Refill cooling system with saved fluid (refer
to Section 05 coolant system).

11. 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).

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

2.8 ENGINE MOUNTS

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

Two engine support brackets are used at the
front of the engine while two rubber mounts are
mounted at the back of the engine.

It is recommended that new rubber mounts be
installed at each major overhaul.
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3. ELECTRONIC FOOT PEDAL ASSEMBLY
(EFPA) & THROTTLE POSITION SENSOR

The Electronic Foot Pedal Assembly (EFPA)
connects the accelerator pedal to a Throttle
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
(Figure 21). 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.

FIGURE 21: ELECTRONIC FOOT PEDAL ASSEMBLY 3035

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, AUTOMATIC BELT TENSIONERS AND
IDLER PULLEY INSPECTION

With the engine running, if noise is coming from
the tensioners or drive system, an inspection
with the engine off is necessary.

\ MAINTENANCE

Remove belts and inspect automatic belt
tensioners, idler pulley bearings at the
intervals specified by the Lubrication And
Servicing Schedule in  Section 24A:
LUBRICATION & SERVICING SCHEDULE.

FIGURE 24: IDLER PULLEYS & AUTOMATIC BELT

TENSIONERS
I= IDLER
T= TENSIONER
IDLERS
REF SYSTEM

I-1 | L.H. SIDE ALTERNATOR
-2 | WATER PUMP DRIVE
I-3 | A/IC COMPRESSOR DRIVE

FIGURE 22: COACH BELT ROUTING -4 | A/IC COMPRESSOR DRIVE
A=alternator I-5 R.H. SIDE ALTERNATOR DRIVE
C=crank pulley

I=dler AUTOMATIC BELT TENSIONERS
WP=water pump

T=tensioner REF SYSTEM

AC=air conditioning compressor T-1 | L.H. SIDE ALTERNATOR

T-2 | WATER PUMP DRIVE
T-3 | R.H. SIDE ALTERNATOR DRIVE

4.1 BEARING INSPECTION

1. First, set parking brake, turn the ignition
OFF and set the rear start selector switch to
the OFF position.

2. Remove all belts on left hand alternator,
water pump drive, A/C compressor drive and

.bﬁ)

‘ alternator drive.
FIGURE 23: IDLER PULLEYS & AUTOMATIC BELT 3. Spin all idler pulleys, I-1 thru I-5, plus the
TENSIONERS idlers that are part of the automatic belt
I=IDLER tensioners T-1 thru T-3.
T= TENSIONER 4. Listen if some idlers are noisy and check for

play in the bearings by hand.
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5. Replace noisy idlers or if a play is found.
Replace the automatic belt tensioner as a

complete unit. \
6. Record the results of the inspection. MAINTENANCE
4.2 AUTOMATIC BELT TENSIONER V|Sua”y ihspect belts and idlers for Signs of
deterioration, cracks, frayed material at the
BUSHING WEAR ) " e
intervals specified by the Lubrication And
Automatic belt tensioner bushing wear may Servicing Schedule in  Section 24A:
result in belt misalignment. LUBRICATION & SERVICING SCHEDULE.
1. Check the automatic belt tensioner T-1 thru
T-3.

2. Pry the automatic belt tensioner arm and
check for a play between the arm and the
spring case (FIGURE 25).

FIGURE 25: CHECKING BUSHING WEAR

3. If bushing wear is suspected, remove the
tensioner. Inspect the tensioner for any
signs of wear. Check for bearing noise as
well as metal to metal contact between the
arm and spring case which is a sign of
bushing wear. Check for cracks in the
tensioner body.

4. Replace the automatic belt tensioner if found
defective.

5. Record the results of the inspection.

4.3 BELTS AND IDLERS VISUAL
INSPECTION

1. Inspect drive belts for cracks, frayed
material, missing chunks in the belt,
abrasion and peeling. Replace belts if
damaged.

2. Visually inspect all idlers for signs of
deterioration, loose fasteners, etc.

3. Record the results of the inspection.
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5. ENGINE PROTECTION STRATEGY

The engine protection system will automatically
derate or derate and stop the engine when
certain engine conditions reach a critical stage.

In the event of a serious fault, the red STOP
telltale light comes on and an audible alarm will
sound if the engine is running.

Prior to an actual automatic shutdown, the
engine will automatically derate, go to idle, and
then stop in 30 seconds.

High Compressor Discharge | Derate only
Temperature (CDT — measured)

High soot load Derate only
High Diesel Particulate Filter | Derate only

(DPF) pressure differential (DP)

OUTSIDE ENGINE PROTECTION LOGIC (no
yellow CHECK or red STOP telltale light)

ENGINE PROTECTION LOGIC (with yellow
CHECK or red STORP telltale light)

High altitude (ensures that high | Derate only
compressor discharge temp. is

never reached)

Turbo over-speed Derate only
Low coolant temperature Derate only
Crank sensor failure Derate only
High crankcase pressure - | Shutdown

Absolute Pressure

High engine coolant temperature Shutdown

High engine oil temperature Shutdown

Low engine oil pressure Shutdown

High crankcase pressure (rate of | Shutdown
change)

Low coolant level Derate only

High intake  manifold air | Derate only
temperature

High transmission oil temperature | Derate only

High temperature of cooled | Derate only
exhaust gas (EGR) - after EGR
cooler

EGR valve and position error Derate only

Variable Geometry Turbo (VGT) | Derate only
valve and position error

High VGT actuator temperature Derate only

High pre-Diesel Oxidation | Derate only
Catalyst (DOC) temperature
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6. SPECIFICATIONS

Volvo D13N EOBD-U20 (OBD20) Engine

Y =TT PP PP TP TP PPPPPPPPN Volvo
EMISSION it e e e EM-USA21
RV (o L= 1 LR EOBD-U20 (OBD20)
LCT=T 0= =1 (o] o [ PP PP PRPPPPPPPRPPR N
17 L= PP PPPPPPIN Diesel four cycle/in-line direct injection engine
1= 0] 1o o PP Turbo/Air to air charge cooled
NO. OF CYIINAEIS ... 6
(@011 = 1T T = 1 o TP 1000-1800 RPM
X3-45 and H345 Coaches Peak POWEr RatiNg ..........ccoviiiiiiiiiiiii e 435 HP
o7 | o o {8 TN - ] Vo 1665 Ft-lb
I 1TV o | PP 600 rpm
= ] o | PP 1000 rpm
Maximum full 10ad FEVOIULIONS ... 2000 rpm

Engine oil level quantity

Oil Pan Capacity, LOW LIMit.......coooiiiiiiiii 25 quarts/24 liters
Qil Pan Capacity, High LimMit...........oiiiiiiii e e e e e e e e 34 quarts/32 liters
Refill volume including filter change ............ccc i, 40 quarts/38 liters
Qil filter Type (full fIOW) .....ueii e e Extra Long Life P/N 23151592
Recommended eNginNe Ol ..........ooooiiiiiiii e 5W-30 VDS-5
Minimum requirement eNGINE Oil...........oiiii i e e e eeeeae 10W-30 VDS-4.5

Torque specification
Engine oil filter...........coovveiiii i Tighten %4 of a turn to 1 full turn after gasket contact.
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MAINTENANCE

INFORMATION MI16-16
DATE : FEBRUARY 2016 SECTION : 01 - Engine
SUBJECT : VOLVO D13 ENGINE -

STARTER REMOVAL AND INSTALLATION

DESCRIPTION

This procedure applies to current Melco 105P70 starter part number #21212425.

REQUIRED TOOLS

RATCHET EXTENSION BAR

RATCHET AND SOCKET SET — METRIC

CORDLESS DRILL

BRASS WIRE CUP BRUSH

TORQUE WRENCH

CUTTING PLIERS

VOLTMETER / MULTIMETER

METRIC OPEN END WRENCH SET

<QF7720955 rev 2>
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PROCEDURE — STARTER REMOVAL AND INSTALLATION

Park vehicle safely, apply parking brake, stop the engine. Prior to working on the vehicle, set the
ignition switch to the OFF position, the battery master switch to the OFF position and trip the
main circuit breakers equipped with a trip button.

RISK OF ELECTRICAL SHOCK

1. The starter is connected to the batteries through master relay R1. If the ignition switch is in the OFF
position and the battery master switch (master cut-out) is set to the OFF position, there should not
be electrical power to the starter B (batt) terminal. However, a faulty master relay R1 could
eventually leave the battery power circuit closed, thus electrical power would be present at the
starter B terminal.

2. Using a voltmeter or multimeter, probe the starter B terminal and the ground terminal. Make sure
that the voltage reading is O volt prior disconnecting the starter cables (FIGURE 2).

STARTER REMOVAL

3. While proceeding from under the vehicle,
gain access to the starter (item 29 on
FIGURE 1) on the turbocharger side (street
side).

FIGURE 1: D13H ENGINE OVERVIEW, TURBO SIDE

4. On the starter, disconnect circuits 0C, 101
and 101B (see FIGURE 2). Properly clean
cable lugs as applicable using a brass
wire cup brush, a Scotch-Brite pad or an
emery cloth. Remove old Color Guard
Rubber Coating as much as possible.

IMPORTANT: keep hardware for later
use

FIGURE 2
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5. Using a 18mm socket, unscrew three bolts
fastening the starter to the flywheel
housing (FIGURE 3).

6. Detach the starter from the flywheel
housing.

FIGURE 3

STARTER INSTALLATION

1. If the starter is replaced with a brand new
starter, prepare the new starter as follows
(refer to FIGURE 5).

a) Remove the second nut on the ground
terminal (FIGURE 5). Keep for later use.

b) Remove the jumper cable connected
to the ground terminal (FIGURE 5).

c) Make sure that the three nuts
identified on FIGURE 5 are tightened to
a torque of 22 Ibf-ft.

d) Reinstall the jumper cable to the
ground terminal.

e) Install a nylon tie mount p/n 504013 on
the starter. Refer to FIGURE 6 for
proper location. Secure the nylon tie
mount with one screw p/n 502817
(FIGURE 7).

FIGURE 4 : TERMINAL IDENTIFICATION
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FIGURE 6

FIGURE 7

2.

Install the replacement starter with the
solenoid located on the underside of the
starter motor as shown on FIGURE 8.

Hand tighten the three mounting nut.
Flange nut M12 p/n 990942 qty: 3

Once the starter is properly seated on the
flywheel housing, torque the three
mounting nuts to al torque of 44 Ibf-ft.

FIGURE 8

INSTALLATION OF CIRCUIT 0C

5.

Connect the ground cable (circuit 0C) to
the ground terminal first. Make sure the
ground cable extends vertically downward
from the terminal as shown on FIGURE 9.

Secure the ground cable lug with the nut
previously removed at step 1-a. Tighten to
a torque of 22 Ibf-ft.

M12 hex nut p/n 983717

FIGURE 9
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INSTALLATION OF CIRCUIT 101

7.

Connect circuit 101 to B terminal (FIGURE 4
& FIGURE 5). Position circuit 101 cable to
be in line with the nylon tie mount on the
starter.

Place the washer against circuit 101 cable
lug and secure cable lug and washer with
the nut. Tighten the nut to a torque of 22
Ibf-ft.

washer p/n 500958 qty:1
nut p/n 5001761 qty:1

FIGURE 10

INSTALLATION OF CIRCUIT 101B

9.

10.

11.

If not already done, remove the nut and
washer provided with the brand new
starter on S terminal (FIGURE 4).

Connect circuit 101B to S terminal.
Position circuit 101B cable to be in line
with the nylon tie mount on the starter.

Place the provided washer against circuit
101 cable lug and then secure cable lug
and washer with the nut provided. Tighten
the nut to 35 Ibf-in.

FIGURE 11

12.

13.

Secure circuit 101 and 101B to the tie
mount using one nylon tie p/n 504016.

Tie circuit 101 and 101B together using
one nylon tie p/n 504637 as shown on
FIGURE 12.

FIGURE 12

14.

Apply anti-corrosion compound or Color
Guard Rubber Coating (Prevost
p/n 684013) on starter terminals, cable
lugs and nuts (see FIGURE 13 to FIGURE 15).

FIGURE 13
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FIGURE 14

FIGURE 15

FUNCTIONAL TEST

1. Reset main circuit breakers if applicable. Set the battery master switch (master cut-out) to the ON
position and start the engine.

PARTS / WASTE DISPOSAL

Discard according to applicable environmental regulations (Municipal/State[Prov.]/ Federal)

Access all our Service Bulletins on https://secureus5.volvo.com/technicalpublications/en/pub.asp
Or scan the QR-Code with your smart phone.

E-mail us at technicalpublications_prev@volvo.com and type “ADD” in the subject to receive our warranty bulletins
by e-mail.
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SECTION CHANGE LOG

DESCRIPTION DATE

Introduction of Davco Fuel Pro 386 primary fuel filter 08/31/2022

OO |WIN|F-
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1. TORQUE TABLES

1.1 FUEL SYSTEM

03100

03101

FUEL FILTER / PUMP HOUSING - VOLVO D13 ENGINE

No DESCRIPTION TORQUE

1 Fuel filter housing assembly screws 15-21 Ib-ft (20-28 Nm)
Dosing module mounting screws 7.5 Ib-ft (10 Nm)

3 Fuel pump housing mounting screws 6-7 Ib-ft (8-9 Nm)

1.2 MISCELLANEOUS TORQUE

MISCELLANEOUS TORQUE
No DESCRIPTION TORQUE
1 Brake pedal potentiometer holding screws 10-20 Ib-in (1.13-2.26 Nm)
2 Fuel tank support to frame 55 Ib-ft (75 Nm)
3 Air filter cover plastic screws (4) 10-15 Ib-ft (14-20 Nm)
4 Steel fuel tank retaining straps 20 Ib-ft (27 Nm)
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2. FUEL SYSTEM

NOTE

For additional information concerning Volvo
D13 engine components or engine-related
components, consult Volvo Trucks Canada or
Volvo Trucks North America Web Site under:
Parts & Service. On Volvo web site, you will
find detailed service procedures for part
replacement, repair and maintenance.

FIGURE 1: FUEL SYSTEM — LOW PRESSURE SYSTEM
1 | Cylinder head
2 | Tandem pump (fuel pump is front part)

3 | Secondary fuel filter housing

FIGURE 2: FUEL SYSTEM — HIGH PRESSURE SYSTEM

N o o~ WO N P

Pumping injector (cylinder 6)
Non-pumping injector (cylinder 5)
Pumping injector (cylinder 4)
Non-pumping injector (cylinder 3)
Pumping injector (cylinder 2)
Non-pumping injector (cylinder 1)

Common rail

FIGURE 3: FUEL SYSTEM SCHEMATIC (VOLVO D13
ENGINE)
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Non-pumping injector
Pumping injector

Fuel pressure relief valve
Common ralil

Rail pressure sensor

Fuel channel (gallery)
Restrictor

Overpressure relief valve
Fuel pump

Fuel tank

Check valve

Bowl (fuel / water separator)
Primary Filter or Fuel Pro 382/386
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15 Secondary filter
16 Fuel filter housing

17 Fuel pressure sensor (low pressure
system)

18 Aftertreatment  hydrocarbon injector
module

19 Hand pump (fuel primer pump)

2.1 FUEL VALVE

The manual shut-off valve is located on the inlet
side of Davco Fuel Pro 382/386 primary fuel
filter.

5
T

FIGURE 4: FUEL LINE COMPRESSION FITTING

/1\ CAUTION

ALWAYS replace the fuel line compression
sealing washers when troubleshooting for fuel
aeration or performing any service procedure

that requires the removal of engine fuel lines.

2.2 DAVCO FUEL PRO 382/386 PRIMARY
FUEL FILTER

The Fuel Pro 382 (Figure 5) and Fuel Pro 386
(Figure 6) fuel processor is installed between the
fuel tank and the secondary fuel filter and is
used as the primary fuel filter. This system also
serves as a water separator and is equipped
with heating for winter conditions. Davco
Technical Manual F1387 is available on Prevost
technical Publications site.

Fuel Pro 382: 25 microns filter element

From L-7751 (DOB 1300) up to N-7977 (DOB
1417)

Fuel Pro 386: 10 microns filter element

From N-7978 (DOB 1418)

FIGURE 5: DAVCO FUEL PRO 382 WITH MANUAL SHUT-
OFF VALVE

FIGURE 6: DAVCO FUEL PRO 386 WITH MANUAL SHUT-
OFF VALVE

The filter fibers used in the Davco Fuel Pro
382/386 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.

Fuel level rises as dirt collects on the filter from
the bottom up. Restriction remains consistently
low because fuel always flows through clean,
new media.
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MAINTENANCE

Replace Fuel Pro 382/386 filter element when
the fuel level in the see-thru filter cover reaches
the “CHANGE FILTER” lettering on the clear
cover.

Water drains
1.Turn off the engine and remove the vent cap.

2. Place a suitable container under the Fuel
Pro and open the drain valve.

3. Collected water will flow into the container.
When fuel begins to flow out the drain, close
the drain valve. Drain the least amount of
fuel as possible.

4. Install the vent cap and tighten it by hand
until it clicks.

5. Start the engine and raise the RPM for one
minute to purge the air from the system.

2.2.1  Priming fuel system

To prime the fuel system, turn the engine off and
then proceed as follows:

Close the shut-off valve on the “fuel in” side of
the Fuel Pro unit and then pump fuel into the
engine through the quick coupling J1502. When
completed, open the shut-off valve and keep on
pumping fuel about ten seconds to fill the fuel
line located between the Fuel Pro unit and the
fuel tank.

2.2.2 Filter replacement

1. Turn off the engine. Place a suitable
container under the fuel processor.

2. Close the shut-off valve on the “fuel in” side
of the fuel filter (Figure 5).

3. Remove the vent cap & vent cap O-ring (B)
and open the drain valve (I) at the base of the
Fuel Pro body and drain the fuel until it is
below the collar (A) level.

4. Close the drain valve.

5. Untighten the collar (A), remove clear cover,
filter spring (F), filter element and cover O-

ring (E).

FIGURE 7: DAVCO FUEL PRO FUEL PROCESSOR

6. Dispose of used filter element, cover O-ring
and vent cap O-ring.

7. Using a clean shop rag, clean the cover, the
collar, the vent cap, and threads on the Fuel
Pro body.

8. Install the new filter element.

e FUEL PRO 382: Install the new filter
element onto the center stud.

e FUEL PRO 386: Position the filter
element so the key is lined up with the
keyway on the separator plate of the
housing (Figure 8). Use the arrow on the
top of the endplate to align the filter.
Ensure the filter element is fully seated
by firmly pushing on the endplate. The
filter should not rotate freely.

FIGURE 8: KEYWAY ON FUEL PRO 386 FILTER
ONLY
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9. Ensure the filter spring is installed at the top
of the clear cover. If missing, the spring must
be replaced to insure proper filter operation.

10.After ensuring a new O-ring is properly
positioned at the base of the clear cover,
install the clear cover with the collar onto the
fuel processor. Apply downward pressure to
the top of the clear cover and then tighten the
collar by hand until secured.

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

NOTE

Diesel fuel is an environmentally hazardous
product. Dispose according to applicable
environmental regulations.

¥

L

FIGURE 9

11.Use a Davco collar wrench (if necessary) to
tighten the collar three additional ribs.

FIGURE 10

12.Fill the clear cover with clean diesel fuel until
it reaches the top of the filter through spin off
vent cap located on top of clear cover.

13.Install the vent cap with new O-ring and
tighten it by hand until it clicks.

14.0pen the shut-off valve.

15.Start the engine. When the lubrication system
reaches its normal operating pressure
increase the engine RPM to high idle for 1-2
minutes.

16.After the air is purged and while the engine is
at idle, loosen the vent cap and let the fuel
level drop to just above the collar, then
tighten the vent cap by hand until it clicks.
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2.3 SECONDARY FUEL FILTER

A secondary fuel filter is installed on the engine.
This filter consists of a spin-on filter cartridge.

2.3.1 Secondary Fuel Filter Replacement

& CAUTION

Secondary fuel filters on GHG17
engines

Do not install pre-GHG17 fuel filters on
GHG17+ engines (including this vehicle OBD20
engine).

Although the thread pitch is the same, these
filters do not fit and may cause serious issues
with the fuel system.

Refer to Impact for the appropriate fuel filter part
numbers.

ALUMINUM PARTICLES ON THE FILTER RESTRICTOR
(FUEL FILTER HOUSING)

ALUMINUM PARTICLES FOUND ON A PRE-GHG17
FILTER CAUSED BY GRINDING OF THE TOP OF THE
FILTER INTO THE FILTER RESTRICTOR
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Difference between secondary fuel filter end
caps

/\ CAUTION

PRE-GHG17 END CAP | GHG17 END CAP DESIGN

DESIGN WITH DEEP GROOVE

Fuel in the old filter must absolutely not be
poured into the new filter. This kind of
contaminated fuel can damage the unit
injectors.

1. Stop engine, close the fuel supply line shut-
off valve. Place an appropriate container
under the fuel filter housing.

2. Clean around sealing area on fuel filter and
housing.

3. Unscrew and remove
the secondary fuel filter
from the fuel filter
housing.

4. On the new filter, apply clean engine oil to
the inner & outer seals. Do not install
pre-GHG17 fuel filters on GHG17
engines.

FIGURE 11: SECONDARY FUEL FILTER

5. Screw the new fuel filter in place. Rotate
clockwise until the seal contacts the base.
Then rotate clockwise another 1/2 - 3/4 turn.

6. Prime the fuel system by pumping the hand
priming pump on the fuel filter housing until
resistance is felt indicating that the system is
full of fuel.

7. Start the engine and carry out a
fuel-tightness check. Let the engine run for
about 5 minutes to remove air pockets from
the fuel system.

2.4 FUEL PUMP REMOVAL AND
INSTALLATION

The pump is located underneath the air
compressor and is accessible through the engine
compartment R.H. access door.

To remove the pump, proceed as follows:

e Clean around the fuel pump and fuel lines.
Position a container to catch any fuel that
might drain from the pump or lines.

e Remove the fuel pump.

NOTE

Only unfasten the bolts marked with arrows.

FIGURE 12: FUEL PUMP REMOVAL
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/\ CAUTION

Ensure to clean around the head of the bolts.
Debris will prevent the tool from fitting properly
and cause damage to the fasteners.

e Check that the adapter and fuel pump drive
axle are not damaged.

e Install the fuel pump. Torque-tighten bolts to
specification.

TORQUE: 6-7 Ib-ft (8-9 Nm)

FIGURE 13: FUEL PUMP DRIVE AXLE

NOTE

Use a new sealing ring. Check that the fuel
pump drive axle sits correctly in the power
steering pump.

e Using the hand primer on the fuel filter
housing, prime the fuel system.

e Start the engine and let run for 5 minutes.
Make sure that there are no leaks.
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3. 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.

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.

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.

/N CAUTION

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

4. FUEL TANK (STEEL)

This vehicle is equipped with a steel fuel tank
with a legal capacity (corresponding to 95% of
gross capacity) of 180 US gallons (681 liters).

The fuel filling access door is located on the
R.H. side of vehicle providing easy fuel filling.

The tank is also equipped with a Emco-Wheaton
posi-lock fuel filler neck and a Level Control
Valve (LCV) on the fuel tank connection panel to

relieves pressure buildup and allows offset air in
the tank to escape during filling. A whistle
mounted at the LCV outlet can be heard as air
escapes. During fueling, the LCV will close
when the fuel reaches the level in the tank
corresponding to 95% of the tank volume,
permitting a small build-up of pressure in the
tank. When the back pressure reaches between
1.1 and 1.5 psig it forces the filling nozzle to
close automatically.

FIGURE 14: STEEL FUEL TANK ASSEMBLY

5% of tank inside space is kept filled with air,
allowing for a fuel expansion safety margin. A
drain plug, accessible from under the vehicle, is
fitted at the bottom of the tank.

4.1 DRAIN PLUG

NOTE

For faster emptying, it is recommended to
siphon fuel through the opening left on the
connection panel once the pressure relief valve
is removed.

Apply Loctite 567 Thread Sealant on drain
plug. With any sealant, the first one or two
threads should be left uncovered to avoid
system contamination.
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FIGURE 15: FUEL TANK DRAIN PLUG

The proper method of assembling this tapered
threaded drain plug is to screw it to the finger
tight position and then wrench tighten further 2-3
turns. If leakage persists, check for damaged
threads.

4.2 REMOVAL

425 DANGER

Park vehicle safely, apply parking brake, stop
the 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 chassis at the recommended jacking
points.

4. Disconnect the fuel level sender electrical

wires (3 wires). Prior disconnecting, identify
the wires and proper terminal on the fuel
level sender as reference for reinstallation
(Figure 16).

5. Using mobile column lifts, raise the vehicle to

gain access to the fuel tank support from
underneath.

6. Before removing the bolts securing the tank

support to the chassis, lower the vehicle and
make sure the tank support is adequately
supported with jack stands or wood blocks.
Failure to do so could result in injury as well
as damage to the tank.

ZCSDANGER

Before removing the bolts securing the tank
cradle to the frame, make sure the tank cradle
is adequately supported with jack stands.
Failure to do so could result in injury as well as
damage to the tank.

NOTE: Use Loctite 567 Thread Sealant on
connection panel mounting bolts, fittings,
LCV mounting bolts, pressure relief valve
mounting bolts and fuel level sender

mounting bolts

NOTE

Before removal, the fuel tank should be
completely emptied by unscrewing the drain
plug. For faster emptying, it is recommended to
siphon fuel through the opening left on the
connection panel once the pressure relief valve
is removed.

Ensure that the container used has a capacity
equal to the amount of fuel remaining in the
tank.

1. Open the condenser door.

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

3. Unscrew engine fuel supply and return lines
from fuel tank connection panel.

FUEL SENDER TERMINALS
- GROUND

\
- BIGNAL FUEL RETURN FITTING
-WARNING

FIGURE 16: FUEL TANK CONNECTION PANEL

7. Once properly supported, unscrew the bolts

(6) holding the fuel tank support to the
vehicle chassis.
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8. Lift the coach until it is high enough to clear
the fuel tank. The fuel tank will rest on the
floor.

4.3 INSTALLATION

To install tank, simply reverse the "Tank
Removal" procedure. Apply Valvoline anti-
corrosion compound on retainer strap studs,
nuts and fuel tank cradle mounting bolts.

Fasten tank to cradle (tank straps).
TORQUE: 20 Ib-ft (27 Nm)

Fasten tank support to vehicle.

TORQUE: 82 Ib-ft (111 Nm)

NITRILE BLOCK WITH
POSITION ADJUSTMENT

BOLTED TO VEHICLE

CHASSIS STATIC WICK

FIGURE 17: FUEL TANK SUPPORT MOUNTING BOLTS

BOLTED TO VEHICLE
CHASSIS

FIGURE 18: FUEL TANK SUPPORT MOUNTING BOLTS

RETAINER STRAP

TAB WASHER & MOUNTING NUT

03095

FIGURE 19: FUEL TANK STRAP MOUNTING

4.4 FUEL TANK INSPECTION

MAINTENANCE

Perform fuel tank inspection at the intervals
specified by the Lubrication And Servicing
Schedule in Section 24: LUBRICATION &
SERVICING.

Perform an external visual inspection of the fuel
tank from under the vehicle to detect fuel traces
or leaks.

Perform a visual inspection of the fuel tank
connection panel. Make sure there are no loose
connections. Investigate and correct the cause
of any fuel leaks.

Inspect fuel tank cradle specific attachment
points as described below.

1. Raise the vehicle with safe lifting equipment
and procedures.
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FIGURE 20: JACK STANDS UNDER THE FUEL TANK
CRADLE

2. Carefully inspect fuel cradle mounting bolts, 2
bolts (Figure 21).

FIGURE 21: SPECIFIC MOUNTING POINTS TO BE
INSPECTED

3. On the transversal screw joints (Figure 22)
any visible gap between cradle support
tubing and vehicle frame mounting lugs is
not acceptable.

FIGURE 22: VISIBLE GAP ON TRANSVERSAL SCREW
JOINT

4. If there is no gap, the inspection is
completed. Else, perform the following Fuel
Tank cradle Corrective Measures.

4.4.1 Fuel Tank Cradle Corrective Measures

Visible gap should be shimmed using U-shims
#030082 (3.175 mm / 0.125 in) and/or #030083
(0.953 mm / 0.037 in) as required.

1. Place jack stands under the fuel tank cradle.

2. While processing with one side at a time,
unscrew and remove the bolt.

FIGURE 23: TRANSVERSE SCREWS, 2 LOCATIONS

3. On the transversal screw joints (Figure 22)
any visible gap between cradle support
tubing and vehicle frame mounting lugs is not
acceptable.

4. The visible gap should be shimmed using U-
shims #030082 and/or #030083 as required.

5. Shim arrangement may vary and may be
stacked on both sides (Figure 24).

FIGURE 24: SHIM INSTALLATION, TRANSVERSE
SCREW. ARRANGEMENT MAY VARY

6. Replace any bolt showing signs of wear by
new hardware. DO NOT REUSE NUTS.
Perform replacement one screw location at a
time with appropriate support. Apply torque
seal mark.

Torque: 82 Ib-ft (111 Nm)
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FUEL SPECIFICATIONS

The quality of fuel 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
of 15ppm (parts-per-million) sulfur.

On-highway diesel engines meeting 2010
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.

4.5 FUEL TYPE

EPA-10 and later engines like the Volvo D13 are
designed to run on Ultra Low Sulfur Diesel
(ULSD) fuel, which can contain no more than 15
ppm sulfur.

Fuel used must meet engine manufacturer's
specification. Refer to  Volvo engine
specifications.

/N CAUTION

ULSD fuel is necessary to avoid fouling the
engine’'s Exhaust Aftertreatment System.
Improper fuel use will reduce the efficiency of
the engine’s Aftertreatment System and may
permanently damage the system.

NOTE

Burning Low Sulfur Diesel fuel (instead of
ULSD fuel) in 2010 and later model year
diesel engines is illegal and punishable with
civil penalties.

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
fo inhibit corrosion will be added to ULSD fuel
prior to its retail sale.

4.6 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.

4.7 BIODIESEL FUELS

Biodiesel up to a maximum of 5% blend (B5)
may be wused and wil not affect the
manufacturers’ mechanical warranty as to
engine and emissions system related
components, provided the biofuel used in the
blend conforms to ASTM D6751, Bl to B5
blends conform to ASTM D975. Also, any
engine performance problem related to the use
of biodiesel fuel would not be recognized nor
considered as Volvo or Prevost’s responsibility.

However, Volvo engines are certified to comply
with U.S. EPA and California emissions
standards based upon the use of fest fuels with
specifications established by these regulatory
agencies.

Alternative fuels, including biodiesel, that are not
substantially similar to the required test fuels
may adversely affect engine emissions
compliance. As a result, Volvo does not warrant
the engine will conform to applicable Federal or
California emissions limits when operated on
biodiesel or other alternative fuels that are not
substantially similar to specified test fuels used
for certification.

Additional maintenance care must be carried-out
for the following systems:

4.7.1 Biodiesel Fuels and the Engine

Use an oil sampling method to establish the
appropriate oil drain interval for your application.
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Fuel filter change intervals should be analyzed
and adjusted accordingly.

5. 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 an intake duct on
the R.H. side of the rear cap, next to the last
window. 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).

5.1 AIR CLEANER SERVICING

Replacing the air filter cartridge is important to
ensure clean air and good flow. Neglecting this
servicing could lead to an efficiency loss and
eventual engine problems. Follow these steps to
replace the filter cartridge:

MAINTENANCE

Air cleaner

Change the filter element when indicated by
the restriction indicator or at the intervals
specified by the Lubrication And Servicing
Schedule in Section 24: LUBRICATION &
SERVICING.

FIGURE 25 RESTRICTION INDICATOR LOCATION

Indication of a need to replace the filter will be
apparent once its line turns red. Proper
operation will be indicated by a green line.
Consult the servicing schedule for time intervals
between each regular filter change.

5.1.2 Replacing the Filter

e Remove the four filter cover plastic bolts. The
filter itself can be removed by pulling it with
gentle movements from left to right and
up/down. A residual suction may occur,
creating additional resistance.

e Empty the drain rubber valve located under
the filter housing; if damaged this part can be
ordered and changed.

5.1.1 Checking restriction indicator

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

[ RUBBER DRAIN VALVE ]

FIGURE 26 RUBBER DRAIN VALVE UNDER FILTER

e Using a clean damp cloth, wipe the sealing
flange and the inside of the outlet tube.

DOB 1300-1556 | X3-45 Commuter PA-1648 Maintenance Manual Sec 03 revised Aug 2022



SECTION 03 : FUEL SYSTEM

[ CLEAN BOTH SIDES OF THE FLANGE ]

FIGURE 27FILTER FLANGE

e Look for traces of dirt and particles on the
outer surface of the old filter, indicating
possible leakage. If so, the leakage cause
should be investigated and solved.

e Unbox the new filter, inspect the inner sealing
surface for potential non-conformities; Do not
wipe the surface as it is factory sprayed with
a dry lubricant for an easier mounting.

Insert new filter by gently pushing it inside the
filter housing.

/1\ CAUTION

Avoid pushing it by its center; use both hands
and push on its outer rim until it is well seated.
(It should be exceeding the housing by around

2-1/2 inches as shown)

FIGURE 28 AIR FILTER

e Replace the filter cover and tighten the 4
plastic bolts using recommended torque
settings (as displayed on filter cover).

TORQUE: 10-15 Ib-ft (14-20 Nm)

FIGURE 29 FILTER COVER SCREWS

WARNING: The cover is not supposed to apply
pressure on the filter. If so, the filter needs to be
pushed further in the housing.

e Reset the restriction gage by pushing on the
right-hand side button.
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FIGURE 30: RESTRICTION INDICATOR
5.2 GENERAL RECOMMENDATIONS

The following maintenance procedures will
ensure efficient air cleaner operation:

1. Keep the air cleaner housing tight on the air
intake pipe;

2. Make sure the correct filters are used for
replacement;

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

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

5. 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;

6. 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;

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

/N 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.

6. ACCELERATOR 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.

6.1 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.

6.2 POTENTIOMETER REPLACEMENT

1. Disconnect cable harness connector.

2. Loosen the two screws and remove

potentiometer. Retain for re-assembly.

3. Discard potentiometer (Figure 31).

/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.

4. Position new

potentiometer. Press
potentiometer onto the potentiometer shaft,
matching cutouts in shaft to drive tangs of
potentiometer. Apply hand pressure until
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potentiometer has bottomed out in housing.
Reinstall screws (Figure 31) and tighten just
enough to secure potentiometer lightly.

TORQUE: 10-20 Ib-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).

/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.

FIGURE 31: ELECTRONIC FOOT PEDAL ASSEMBLY 03035
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7. SPECIFICATIONS

Davco Fuel Pro 382/386 Fuel Filter / Water Separator Element

= D V1= I (0 PP 180 US gal/h (681 I/h)
Secondary Fuel Filter

110 Y/ o= S S Spin-on cartridge
11T 0 (0] £ [ 1= TSRS TOPROPR 1/2 to 3/4 of a turn after gasket contact
Fuel tank Capacity

Tank capacity (95% of total VOIUME) .........ooiiiiiiiiee e 180 US gallons (681 liters)

Air Cleaner
11T Y/ o 1= USSR Dry-type replaceable element
Filter change iNterval............ooo oo Red marker on restriction indicator
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SECTION CHANGE LOG

DESCRIPTION

DATE

ol |lWIN]|RE
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1. TORQUE TABLES

The following tables show specific torque values for the DPF assembly. In the absence of a torque
specification for a given item, standard torque applies. See table in Section 00: General Information.

1.1. EXHAUST SYSTEM

SECTION 04 : EXHAUST AND AFTERTREATMENT

04050_1 04036
TORQUE SPECIFICATIONS

No DESCRIPTION TORQUE
1 DEF injection nozzle mounting bolt 6.3-8.5 Ib-ft (9-12 Nm)
2 DPF outlet temperature sensor (T3) 30-37 Ib-ft (41-50 Nm) *
3 V-band clamp 4-inch & 5-inch 6.5-9.5 Ib-ft (9-13 Nm)
4 NOx sensor 1 30-44 Ib-ft (41-60 Nm)
5 DPF filter outlet pressure sensor 3.7-4.6 Ib-ft (5.02-6.24 Nm) *
6 DPF filter inlet pressure sensor 3.7-4.6 Ib-ft (5.02-6.24 Nm) *
7 Diesel Oxidation Catalyst (DOC) temperature sensor (T2) 30-37 Ib-ft (41-50 Nm) *
8 Cap screw 3.8-5.1 Ib-ft (5.15-6.91 Nm)
9 Module mounting bolt 5.9-8.8 Ib-ft (8-11.93 Nm)
16 Vibration damper screw downstream from turbo 4.5-5.5 |b-ft (6-7 Nm)
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* Use Permatex 454G anti-seize lubricant or Loctite 76764 silver grade anti-seize

04037 04038

TORQUE SPECIFICATIONS

No DESCRIPTION TORQUE

1 DPF inlet temperature sensor (T1) 30-37 Ib-ft (41-50 Nm)*
2 DPF tank strap 17-23 Ib-ft (23-31 Nm)
3 DPF tank V-band clamp 17-23 Ib-ft (23-31 Nm)

* Use Permatex 454G anti-seize lubricant or Loctite 76764 silver grade anti-seize
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TORQUE SPECIFICATIONS

No DESCRIPTION TORQUE

12 SCR tank strap bolts 30-37 Ib-ft (41-50 Nm)
13 NOx sensor 2 (outlet) 30-44 Ib-ft (41-60 Nm)
14 Module mounting bolts 5.9-8.8 Ib-ft (8-11.93 Nm)
15 SCR tank particulate matter sensor 33-40.5 Ib-ft (45-55 Nm)
16 SCR tank temperature sensor (T4) 30-37 Ib-ft (41-50 Nm)*

* Use Permatex 454G anti-seize lubricant or Loctite 76764 silver grade anti-seize
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1.2. MISCELLANEOUS TORQUES

MISCELLANEOUS TORQUES

No DESCRIPTION TORQUE
Aftertreatment hydrocarbon doser fuel line fitting 177-213 Ib-in (20-24 Nm)
Aftertreatment hydrocarbon doser mounting bolts 120-130 Ib-in (14-15 Nm)

3 DEF pump filter cover 16.5 Ib-ft (22 Nm)
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2. EXHAUST AFTERTREATMENT SYSTEM
(EATS) OVERVIEW

|l || «———DRAIN TUBE

FLEXIBLE COUPLING
INSULATING BLANKET

DIESEL EXHAUST FLUID

X
DIESEL OXIDATION /

CATALYST (DOC)

DIESEL PARTICULATE
FILTER (DPF)

04016_3

SECTION 04 : EXHAUST AND AFTERTREATMENT

pressure, the Engine management System
(EMS) is able to manage regeneration.

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

IMPORTANT NOTE

FIGURE 1: EXHAUST SYSTEM

The technology behind clean emissions is
through the immediate aftertreatment of engine
exhaust. The process for reducing NOx via
aftertreatment is called Selective Catalytic
Reduction (SCR). It requires a catalytic
converter into which is injected Diesel Exhaust
Fluid (DEF). The primary component of DEF is
water; the active component is urea. Urea is a
nitrogen compound that turns to ammonia when
heated. When a urea-and-water solution is
injected into the exhaust stream and passed
over a catalyst, the urea reacts with the NOx to
form nitrogen and water vapor — two clean and
harmless components of the air we breathe. The
aftertreatment system primary function is to
capture and oxidize (regenerate) the particulate
matter (soot) in the engine exhaust gases and to
reduce NOx. To achieve this goal, the exhaust
aftertreatment system (EATS) is split into two
main sections: the exhaust gases first enter the
Diesel Oxidation Catalyst (DOC) and Diesel
Particulate Filter (DPF) assembly to capture
and regenerate the soot on a regular or passive
basis, then the exhaust gases flow through the
catalytic converter to reduce NOx to minimum
level. Through constant monitoring of the
exhaust gas temperature and the system back

Exhaust Aftertreatment System (EATS)
components must not be removed, altered or
modified in any way. In order to protect the
emission control system from tampering,
inducement measures will occur if the
following states are detected:

e Disconnection of DEF tank level sensor

o Blocked DEF line or dosing valve

e Disconnection of NOx sensor

e Disconnected exhaust temperature sensor
e Disconnected DEF temperature sensor

e Disconnected DEF quality sensor

e Disconnection of DEF dosing valve

e Disconnection of DEF pump

e Disconnection of SCR wiring harness

Auxiliary Emission Control Device (EACD)
defines as any element of design which
senses temperature, vehicle speed, engine
RPM, transmission gear, manifold vacuum, or
any other parameter for the purpose of
activating, modulating, delaying, or
deactivating the operation of any part of the
emission control system.

Disconnection of the following EACD
produces immediate activation of the
Malfunction Indicator Lamp MIL and 25%
engine derate after three (3) hours of a
continuous open circuit.

» Intake throttle position sensor;
* Ambient air temperature sensor;
* Vehicle speed;

» Engine oil pressure sensor;

» Exhaust back pressure sensor;
e Camshaft speed sensor;

* EGR delta pressure;

e Fuel rail pressure

» Engine timing sensor;

» Engine coolant temperature;

» EGR temperature sensor.
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2.1. 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 e