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1. DESCRIPTION

H3 Series vehicles may be provided with either
an Allison automatic transmission or a Volvo I-
Shift transmission.

11 ALLISON AUTOMATIC TRANSMISSION

The B500 and B500R (with retarder) Allison
Transmission has 6 speeds with two top range
(fifth and sixth) overdrives. Total coverage is
determined by dividing the highest gear ratio by
the lowest gear ratio. Total coverage expresses
the transmission gear ratio versatility.
Transmissions with larger total coverage number
have a wider variety of available ratios.

An electronic control allows the transmission to
shift at exactly the right point on the engine's fuel
consumption curve for best economy. Early
lockup maintains the highest possible mechanical
efficiency through the closely-spaced gear steps,
culminating in two overdrive ratios. This
combination allows progressive shifting
techniques, where engine speeds are reduced for
higher efficiency and lower fuel consumption.

FIGURE 1: ALLISON TRANSMISSION 07075

Gear selection and torque converter modes are
controlled by a microcomputer-based electronic
transmission management system. It is fed
information regarding throttle position, operator
range selection, engine speed, turbine speed,
transmission output speed and various system
pressures from special electronic sensors.

With this information, it computes shift points
and clutch pressures to meet immediate needs.
Using closed loop adaptive logic, the electronic
control looks at a number of parameters during
the shift, and makes minute adjustments to
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match the shift to desired profile stored in its
memory. It then looks at these adjustments and
resets the parameters, which allow the
transmission to quickly compensate for
variations in load, terrain or environment and to
adjust for clutch wear and engine power changes.
A Diagnostic Data Reader can be connected to
the electronic control unit to provide a self-check
of all systems in the transmission. Five-digit
trouble codes greatly reduce the time it takes to
pinpoint potential problems. (Refer to paragraph
"9. TROUBLESHOOTING" in this section).

1.1.1 Retarder (if applicable)

This optional auxiliary braking device for the
automatic transmission is integrated into the basic
envelope of the transmission and transmits its
braking force directly to the propeller shaft. It
requires no additional length and adds only 75
pounds (34 kg) of weight. Operation of the
retarder is controlled electronically by the driver's
use of the brake and/or by hand control lever.

TRANSMISSION
RANGE SERVICE
SELECT INDICATOR

RANGE

L~ MONITOR
MONITOR

MODE
L~ IDENTIFICATION
LABEL

MODE
INDICATOR (LED)

MODE
BUTTON

L UPSHIFT
BUTTON Push simultaneously to
enter diagnostic mode,
fluid level check or
| — DOWNSHIFT | prognostic mode
BUTTON

FIGURE 2: ALLISON PUSHBUTTON SHIFT SELECTOR
When activated, fluid enters a cavity and provides
resistance to the turning of rotor blades revolving
with the output shaft. This effectively slows the
vehicle to the point where the service brakes are
needed only for final stopping. The retarder is fully
modulated and is compatible with ABS.

1.2 VOLVO I-SHIFT TRANSMISSION

The Volvo I-Shift transmission is a single
countershaft transmission with 12 forward gears
and two reverse gears. Thel-Shift is an
automated mechanical transmission.
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If the I-Shift transmission system is to be used,
the vehicle must have an electronic engine
control unit as well as CAN communication.
Since the clutch is automated (clutch pedal no
longer fitted), the driver no longer has to activate
the clutch.

FIGURE 3: VOLVO I-SHIFT TRANSMISSION 07XXX

The transmitted torque (both engine and
braking) will be interrupted during gear shifting,
in both driving and coasting conditions. There is
no clutch pedal and the gear shifting is
controlled by the transmission or the driver
through the pushbutton shift selector.

When in fully automatic mode, gears are
selected and shifts made by the electronic
control unit. The driver can still intervene if he
wishes to. All system functions required are
shown on the display, e.g. neutral, gear change,
clutch overload and diagnosis information.

2. WELDING PROCEDURES

These procedures are intended only for vehicles
equipped with transmission electronic controls.
When frame or other welding is required on the
vehicle, precautions are to be taken to protect the
electronic control components. Refer to section
00: GENERAL INFORMATION, paragraph 3:
“Precautions to be observed before welding” for
complete procedure.

3. MAINTENANCE

3.1 ALLISON TRANSMISSION

To gain access to the dipstick, open the engine
compartment rear door; dipstick is located on the
radiator side of the engine (Fig. 4).
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3.1.1 Manual Fluid level Check

Clean all dirt from around the end of the oil filler
tube before removing the dipstick. Dirt or foreign
matter must not be permitted to enter the olil
system since it will cause valves to stick, undue
wear of transmission parts, and clogged
passages. Check the oil level using the
procedures in Cold Check and Hot Check.
Record any abnormal level on your "Maintenance
Records".

/1\ WARNING

When checking the oil level, be sure that the
parking brake and/or emergency brakes are
set and properly engaged, and the wheels are
chocked. Unexpected and possible sudden
vehicle movement may occur if these
precautions are not taken.

Special care must be taken not to touch the
engine coolant tubing and/or exhaust pipe,
since this could cause severe burns.

Do not wear loose clothing and, stay away from
rotating parts during procedure; personal injury
could occur.

=y [ TRANSMISSION
L <0 // |/ T FLUDDIPSTICK

T W8 e
A < me i
FIGURE 4: OIL LEVEL DIPSTICK (ALLISON) 01195

Always check the oil level reading at least twice
when the engine is running. Consistency is
important in maintaining the accuracy of the
reading. If inconsistent readings persist, check
the transmission breather to ensure it is clean and
free of debris.

3.1.2 Cold Check

The purpose of the Cold Check is to determine if
the transmission has enough fluid to be operated
safely until a Hot Check can be made.
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1.

If the engine has been shut down for an
extended period of time, park the vehicle on a
level surface and apply the parking brake.

/N CAUTION

The oil level rises as sump temperature
increases. DO NOT fill above the Cold Run
band if the transmission oil is below normal
operating temperature. During operation, an
overfull transmission can become overheated,
leading to transmission damage.

2

. Run the engine at idle in «N» (Neutral) for
about one minute.

Shift to «D» (Drive) and operate the engine for

30 seconds at 1000-1500 rpm; then shift to
«R» (Reverse) to clear the hydraulic system
of air.

Move the vehicle to a level surface, put
transmission in «N» (Neutral), and set the
parking brake.

Finally shift to Neutral (N) and allow the engine
to idle (500 - 800 rpm).

While the engine is running, remove the
dipstick from the tube and wipe it clean (Fig.
4). Insert the dipstick into the fill tube, pushing
down until it stops.

Remove the dipstick and observe the fluid
level. Repeat the check procedure to verify
the reading. If the fluid on the dipstick is within
the COLD CHECK band, the level is
satisfactory for operating the transmission
until the oil is hot enough to perform a Hot
Check. If the fluid level is not within this
band, add or drain fluid as necessary to bring
the level within the COLD CHECK band.

Perform a Hot Check at the first opportunity
after the normal operating temperature of
160°F to 200°F (71°C to 93°C) is attained.

/\ CAUTION

Obtain an accurate fluid level by imposing the
following conditions:

Engine is idling (500-800 rpm) in «N»
(Neutral).

Transmission fluid is at normal operating
temperature.

The vehicle is on a level surface.

3.1.3

Hot Check

/\ CAUTION

The oil must be hot to obtain an accurate
check because
temperature increases.

the fluid level rises as

(I U

HOT HOT coLD COLD
FULL _ADD FULL ADD

COLD RUN BAND

>

F

IGURE 5: COLD CHECK 07050

/\ CAUTION

DO NOT operate the transmission for extended
periods of time until a Hot Check has verified
proper fluid level. Transmission damage can
result from extended operation at improper fluid
level conditions.

P
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To perform a Hot Check, do the following:

1.

The Hot Check can be performed when the
transmission oil reaches the normal
operating temperature (160°F to 200°F /
71°C to 93°C). The transmission oil
temperature can be checked with the
dashboard message center display (MCD)
when selecting the Gauge Mode (refer to
the “Operator's Manual” for added
information).

Park the vehicle on a level surface and shift to
«N» (Neutral). Apply the parking brake and
allow the engine to idle (500 - 800 rpm).

Remove the dipstick from the tube and wipe it
clean. Insert the dipstick into the fill tube,
pushing down until it stops.

Remove the dipstick and observe the fluid
level. The safe operating level is anywhere
within the HOT RUN band on the dipstick.
Repeat the check procedure to verify the
reading.

If the level is not within this band, add or drain
fluid as necessary to bring the level within the
HOT RUN band.

Be sure fluid level checks are consistent.
Check level more than once and if readings
are not consistent, check to be sure the
transmission breather is clean and not
clogged. If readings are still not consistent,
contact your nearest Allison dealer or
distributor.
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FIGURE 6: HOT CHECK 07049
NOTE

The Cold Check is more appropriate for
verifying the oil level after the first fill-up. In case
of conflict, the Hot Check has priority over the
Cold Check; the fluid level check using the
pushbutton shift selector has priority over
the Hot Check.

3.1.4 Fluid Level Check Using the Pushbutton
Shift Selector

Oil level codes are obtained as follows:

1. Park vehicle on a level surface, select «N»
(neutral) on the pushbutton shift selector
and apply parking brake.

2. Press simultaneously the # (Up) and ¥
(Down) arrow buttons once.

3. OQil level codes are displayed in 2 minutes
(e.g. display will flash and 8, 7, 6, 5, ...;
countdown will occur during the 2 minutes)
once the following parameters are met:

e Waiting time, vehicle must be stationary
for at least 2 minutes to allow the oil to
settle;

e Engine atidle;

e QOil at normal operating temperature,
between 140°F (60°C) and 220°F (104°C);

e Transmission in «N» (Neutral);
e Transmission output shaft stopped;
o Oil level sensor present and working.

After 2 minutes, the display will flash one of the
codes shown below:

DISPLAY INTERPRETATION
Oil Level is invalid. Source
of invalid reading is defined

OL...=(fc) by a two-character fault
code (fc)

NOTE

Note that the quantities LO 4 and HI 3 are the
largest values displayed and that the actual
variation in oil level may exceed these
numbers.

NOTE

Failure to meet one of the above parameters
will stop the two minute countdown. One of
the codes shown hereafter will indicate the
cause of the countdown interruption. Once all
parameters are met, the countdown will

continue from where it left off.

If the fluid level check cannot be completed, an
Invalid for Display fault is reported. This
condition is reflected by the display of "OL",
followed by “—*, followed by one or two additional
characters. The displayed characters define the
cause of the fault, which may be either a system
malfunction or an improper condition for
conducting the check.

CODE CAUSE OF FAULT CODE
OL...-...0X Waiting period is not complete
OL...-...EL Engine speed (rpm) too low
OL...-...EH Engine speed (rpm) too high
OL...-...SN N (neutral) must be selected
OL...-...TL Sump oil temperature too low
oL. - TH S'ump oil temperature too
high
OL...-...SH Output shaft rotation
OL...-...FL Sensor failure

DISPLAY INTERPRETATION
OL..OK Oil level is correct
OL...LO...1 | Qil Levelis LOw 1 quart
OL..LO...2 | Oil Levelis LOw 2 quart
OL...LO...3 | Oil Levelis LOw 3 quarts
OL.LO. 4 Oil Level is LOw 4 or more
quarts
OL..HI...1 Qil Level is High 1 quart
OL..HI...2 Oil Level is High 2 quarts
OL.HI. 3 Oil Level is High 3 or more
quarts
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To exit the Oil Level Display Mode, press any
range button: «R», «N» or «D» at any time.

3.1.5 Importance of Proper Fluid Level

It is important that the proper fluid level be
maintained at all times because the
transmission fluid cools, lubricates, and
transmits hydraulic power. If the fluid level is too
low, the converter and clutches do not receive
an adequate supply of fluid. If fluid level is too
high, the fluid can aerate, causing the
transmission to shift erratically or overheat.
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3.1.6 Keeping Fluid Clean

Oil must be handled in clean containers, fillers,
etc., to prevent foreign material from entering the
transmission. Place the dipstick on a clean
surface area while filling the transmission.

/N CAUTION

Containers or fillers that have been used to
handle antifreeze or engine coolant must
NEVER be used for handling transmission
fluid. Antifreeze and coolant solutions contain
ethylene glycol that, if introduced into the
transmission, can cause the clutch plates to
fail.

3.1.7 Recommended Automatic Transmission

Fluid
Hydraulic fluids used in the transmission are
important influences on transmission

performance, reliability and durability. Castrol
TranSynd™ Synthetic Fluid and DEXRON-III®
fluids are recommended for on-highway
applications.

e TranSynd™ is a full synthetic transmission
fluid developed by Allison Transmission and
Castrol Ltd. This fluid meets Allison
specifications for Severe Duty and Extended
Drain Intervals. TranSynd™ is fully qualified to
the Allison TES295 specifications and is
available through Prevost Parts.

NOTE

The prognostics package requires the use of
TranSynd™ or an Allison approved TES-295
licensed fluid in the transmission and Allison
High Capacity filters. If any other fluids or
filters are used, Prognostic mode must be
disabled. Prognostic information will not be
accurate with any other fluids or filters and
could result in missed maintenance activities
resulting in transmission damage.

e To be sure that a fluid is qualified for use in
Allison transmission, check for the DEXRON-
Ill® license numbers on the container or
consult the lubricant manufacturer. Consult
your Allison Transmission dealer or distributor
before using other fluid types.

Customers may use TranSynd™/TES 295
equivalent and extend drain intervals. Equivalent
TranSynd™ fluid must meet or exceed TES 295
requirements.
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Customers may choose from a wide variety of
approved Dexron-llI® fluids

Customers may choose from a wide variety of
approved non-TES 295 like Dexron-lll® or
approved Schedule 1 TES-389 fluids.

The Transmission Fluid Operating Temperature
Requirements table lists the minimum fluid
temperatures at which the transmission may be
safely operated without preheating. Preheat with
auxiliary heating equipment or by running the
equipment or vehicle with the transmission in «N»
(Neutral) for a minimum of 20 minutes before
attempting range operation.

Transmission Fluid Operating Temperature Requirements

Minimum operating temperature
Fluid type Celsius Fahrenheit
TranSynd™ -30 -22
DEXRON-III® -25 -13
/\ CAUTION

Disregarding minimum fluid temperature limits
can result in transmission malfunction or
reduced transmission life.

NOTE

The wuse of an arctic preheat kit is
recommended at temperatures below -25°F (-
32°C). If a preheat kit is not available, the TCM
will restrict full operation until the sump
temperature is increased.

3.1.8 Oil Contamination

At each oil change, examine the drained oil for
evidence of dirt or water. A nominal amount of
condensation will emulsify during operation of the
transmission. However, if there is evidence of
water; check the cooler (heat exchanger) for other
signs of leakage. This, however, may also
indicate leakage from the engine oil system.

3.1.9 Metal Particles

Metal particles in the oil (except for minute
particles normally trapped in the oil filter) indicate
damage has occurred in the transmission. When
these particles are found in the sump, the
transmission must be disassembled and closely
inspected to find the source. Metal contamination
will require complete disassembly of the
transmission and cleaning of all internal and
external circuits, coolers, and all other areas
where the patrticles could lodge.
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/\ CAUTION

If excessive metal contamination has occurred,
replacement of the oil cooler and replacement
of all bearings within the transmission is
recommended.

3.1.10 Coolant Leakage

If engine coolant leaks into the transmission oil
system, immediate action must be taken to
prevent malfunction and possible serious
damage. The transmission must be completely
disassembled, inspected, and cleaned. All traces
of the coolant contamination must be removed.
Friction clutch plates contaminated with ethylene
glycol must be replaced.

3.1.11 Control System Prognostics

The transmission control system includes the
provision for the wuser to monitor various
transmission operating parameters.
Transmission operating parameters monitored
by the prognostics feature are:

e Oil Life Monitor
e Filter Life Monitor

e Transmission Health Monitor

NOTE

The prognostics package requires the use of
TranSynd™ or an Allison approved TES-295
licensed fluid in the transmission and Allison High
Capacity filters. If any other fluids or filters are
used, Prognostic mode must be disabled.
Prognostic information will not be accurate with any
other fluids or filters and could result in missed
maintenance activities resulting in transmission
damage.

Refer to TES 295 Approved Fluids list, found under
the Service/Fluids heading on the home page of
the Allison Transmission web site.

www.allisontransmission.com

When a specified threshold is detected for any
of the serviceable conditions, the

TRANSMISSION SERVICE indicator T is
illuminated to alert the operator. Failure to attend
to the service condition and reset the
TRANSMISSION SERVICE indicator within a
defined operating period will result in illumination
of the CHECK TRANS light on the dashboard
telltale panel, indicating the increased probability
that the service condition will develop into a
more serious condition.
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To access the Prognostic Mode functions,
simultaneously press the # (Up) and % (Down)
arrow buttons repeatedly. See the reference
table at the end of this section.

e Oil Life Monitor

The display message denotes the calculated
remaining life of the transmission fluid. This
value is based on the established life for the
required baseline fluid, and then is continuously
adjusted for cumulative effects of such operating
parameters as operating time, retarder
operation, output shaft revolutions and shift
frequency.

Display: The display is a two-digit number,
denoting percentage of the fluid life which
remains. New fluid is displayed as 99%.

The TRANSMISSION SERVICE indicator t will
be illuminated, denoting a required change of
transmission fluid, when the remaining fluid life
reaches approximately 1-2 %. The indicator will
be lit steadily upon each initialization of the
TCM, and will remain on steady for
approximately 1-2 minutes after the first
selection of “D” (drive) range each time, until
service is performed and the indicator is reset.

Failure to perform maintenance and reset the
TRANSMISSION SERVICE indicator within a
defined period will result in the illumination of the
CHECK TRANS light on the dashboard telltale
panel and diagnostic code P0897 Transmission
Fluid at Limit will be set.

Reset: The TRANSMISSION SERVICE
indicator can be reset by a message over the
SAE J1939 communication interface, with the
Allison DOC™ for PC diagnostic program, or by
depressing and holding the MODE button for ten
(10) seconds while the Qil Life Monitor function
is displayed. It may also be reset by selecting N-
D-N-D-N-R-N on the shift selector, pausing
briefly (less than 3 seconds) between each
selector movement, with the ignition on and the
engine not running.

/\ CAUTION

Required calendar-based oil & filter change
intervals (based on month) still apply because
Oil Life Monitor function cannot measure time
while ignition power is OFF.

If the Oil Life Monitor function has not indicated
the need for a fluid change before 60 month
(five years) have passed, it will be necessary
to change the fluid and filters per calendar
requirements and reset the system.




Section 07: TRANSMISSION

e Filter Life Monitor

The display message denotes operating status
of the transmission main fluid filter, based on the
measured pressure drop across the filter. The
feature is not functional at transmission sump
temperatures below 40 °C (105 °F). Both the
main and lube filters must be changed when the

TRANSMISSION SERVICE indicator t shows
the main filter should be changed.

Display: An acceptable filter life status is
displayed as "OK". An unacceptable filter life
status is displayed as "LO".

Once the programmed threshold for maximum
filter pressure drop has been observed and
verified, the diagnostic code  PO088A
Transmission Filter At/Over Limit will be
recorded to indicate that the filter has reached
the end of its designed life. At the next
initialization of the TCM, the TRANSMISSION

SERVICE indicator T will flash for approximately
1-2 minutes after the first selection of “D” (drive)
range. Thereafter, the indicator will illuminate
and flash upon each TCM initialization,
continuing to flash for 1-2 minutes after the first
selection of a drive range each time, until
service is performed and the indicator is reset.

Failure to perform maintenance and reset the
monitor after a calibration-defined number of
warnings will result in the illumination of the
CHECK TRANS light on the dashboard telltale
panel and diagnostic code PO088B will be
recorded to indicate a highly deteriorated filter.

Reset: The feature will reset automatically when
the main fluid filter has been changed and the
pressure drop across the filter no longer
exceeds the threshold value. A manual reset
can be performed by depressing and holding the
MODE button for ten (10) seconds while the
Filter Life Monitor function is displayed. It may
also be reset by selecting N-R-N-R-N-D-N on
the shift selector, pausing briefly (less than 3
seconds) between each selector movement,
with the ignition on and the engine not running.

e Transmission Health Monitor

The display message denotes clutch life status,
as determined by monitored changes and the
calculated running clearance of the transmission
clutches C1, C2, C3, C4 & C5.
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Display: An acceptable clutch life status is
displayed as "OK". An unacceptable clutch life
status is displayed as "LO". The specific
clutch(es) for which the function indicates "LO"
cannot be identified with the shift selector.
Allison DOC™ for PC-Service Tool displays
clutch condition as OK or NOT OK for each
clutch, C1 through C5.

The TRANSMISSION SERVICE indicator will be
illuminated, indicating the need for -clutch
maintenance, when the remaining clutch life
reaches approximately 10%, or if the running
clearance exceeds a maximum value which may
indicate a non-wear-related issue. Thereafter,
the indicator will be lit upon each initialization of
the TCM, and will remain on steady during all
vehicle operation until service is performed and
the indicator is reset.

Failure to perform maintenance and reset the
monitor after a number of warnings will result in
the illumination of the CHECK TRANS light on
the dashboard telltale panel and diagnostic code
P2789 Clutch Adaptive learning at Limit will be
set.

Reset: The feature will reset automatically upon
elimination of the clutch clearance condition
which initiated it. The indicator can also be
manually reset using the Allison DOC™ for PC
diagnostics program if necessary.
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The following table illustrates how to access Oil Level Check, Prognostics & Diagnostic
Troubleshooting Codes functions on the Allison pushbutton shift selector.

2 up) & ¥ (down) Description SELECT | MONITOR

arrow buttons pressed
simultaneously

1% press Allison transmission oil level check - -

Other codes will be displayed

2" press Oil Life Monitor "Q" "M

Oil life remaining will range from 99% down to 00% Some Some
number | number
from 9 from 9

to 0 to O
3" press Filter Life Monitor "E" "M
Present life of filter is OK "Q" " K"
Present life of filter is low "L "Q"
4" press Transmission Health Monitor "O" " K"
Shows "OK" until remaining life of one or more of the "Oo" " K"
clutch(es) wear enough so that the programming changes
One or more of the clutches C1 through C5 have worn "Lt "O"
enough to change the program
5" press Display of diagnostic codes "d" "1

Other codes will be displayed

PA1602 SECTION 07 10
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TABLE 1

Recommended Fluid and Filter Change Intervals Using Dexron-llI/Non-TranSyndTM/ Non-TES 295 / Mixture

Severe?® General*
Coaches or MTH equipped with retarder Coaches or MTH without retarder
Filters Filters
Fluid Main Internal Lube/ Fluid Main Internal Lube/
Auxiliary Auxiliary
12,000 Miles 12,000 Miles Overhaul 12,000 Miles 25,000 Miles 25,000 Miles Overhaul | 25,000 Miles
(20 000 km) (20 000 km) (20 000 km) 40 000 km 40 000 km (40 000 km)
6 Months/ 6 Months/ 6 Months/ 12 Months/ 12 Months/ 12 Months/
500hrs 500hrs 500hrs 1000hrs 1000hrs 1000hrs

2 inch Control Module (1.75 approximately) — Requires High-Capacity Filter Kit Allison P/N 571709

TABLE 2

Recommended Fluid and Filter Change Intervals® Using 100% TranSynd ™/ TES 295 Approved

Fluid?
3 4
Severe General
Coaches or MTH equipped with retarder Coaches or MTH without retarder
Filters Filters
Fluid Main Internal Lube/ Fluid Main Internal Lube/
Auxiliary Auxiliary
150,000 Miles 75,000 Miles Overhaul 75,000 Miles | 300,000 Miles 75,000 Miles Overhaul | 75,000 Miles
(240 000 km) | (120 000 km) (120 000 km) | (480 000 km) (120 000 km) (120 000 km)
48 Months/ 36 Months/ 36 Months/ 48 Months/ 36 Months/ 36 Months/
6000hrs 3000hrs 3000hrs 6000hrs 3000hrs 3000hrs

! Extended TrandSynd™/TES 295 fluid and filter change intervals are only allowed with Allison High-Capacity filters.

2 Less than 100% concentration of TranSynd™/TES 295 approved fluid is considered a mixture and should utilize non-TES 295
change intervals. If the customer replaces non-TranSynd™/non-TES 295 fluid with TranSynd™/TES 295 equivalent, the change
interval recommendations of non-TranSynd™/non-TES 295/mixture must be followed. Upon the next oil change, if the customer
reinstall TranSynd™/TES 295 equivalent, the fluid & filter change recommendation outlined in 100% TES 295 approved fluids must
be followed.

Severe vocation= All retarder, On/Off highway, transit and intercity coach with duty cycle greater than one (1) stop per mile.

4 . . . . . . . .
General vocation= intercity coach with duty cycle less than or equal to one (1) stop per mile and all other vocations not listed in
severe vocation.

PA1602 SECTION 07 11
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3.1.12 Oil And Filter Change Interval

¢ Oil And Filter Change Interval With
Prognostics Mode Disabled

Allison transmissions are factory fill with Castrol
TranSynd™ fluid. Oil change must be performed
with the vehicle on a flat and level surface and
with parking brake applied. Oil and oil filter
change frequency is determined by the severity of
service and operating conditions of the
transmission and by the filter equipment installed.
See "TABLE 1 or TABLE 2" for oil and filter
change intervals when PROGNOSTIC MODE is
disabled. More frequent changes may be
required when operations are subject to high
levels of contamination or overheating. Filters
must be changed at or before recommended
intervals.

IMPORTANT NOTE

Allison  Transmission recommends that
customers use fluid analysis as the primary
method for determining fluid change intervals.
Many customers have a systematical annual
transmission fluid change while, in many cases,
fluid analysis could demonstrate that the
transmission fluid is still in good condition and a
fluid change is not required. In the absence of a
fluid analysis program, the fluid change interval
listed in TABLE 1 & TABLE 2 should be used.

IMPORTANT NOTE

Your transmission is equipped with High
Capacity filters. High Capacity filters allow for
increased fluid and filter change intervals in
transmissions utilizing TES 295 approved
fluid/TranSynd™. High Capacity filters eliminate
the requirement of the initial 5000 miles
(8000km) main filter change.

e Oil And Filter Change Interval With
Prognostics Mode Enabled

Oil Life Monitor and Filter Life Monitor of the
Prognostics mode provide indicators of required
maintenance actions. They are designed to
maximize fluid and filter utilization. Prognostics
enabled requires the wuse of 100%
TranSynd™ or an Allison approved TES-295
transmission fluid and Allison High Capacity
filters. If any other fluids or filters are used,
Prognostic mode must be disabled. Prognostic
information will not be accurate with any other
fluids or filters and could result in missed
maintenance activities resulting in transmission
damage.
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IMPORTANT NOTE

The following schedule is to be used with
Prognostics enabled.

100% concentration of TES-295 Allison
approved fluids and Allison High Capacity
Filters is required. Less than 100%
concentration of TES-295 Allison approved
fluids are considered a mixture and shall not be
used with Prognostics mode or this change
schedule. Utilization of previous Non-TES 295
fluid/filter change intervals (Table 1) is required.

General or Severe Vocation

FLUIDS Change fluid when indicated by

TRANSMISSION SERVICE indicator or

. 60 month (five years) whichever occurs
P’:r?;‘t‘)’lztc'fs first. In addition, change filters with fluid.

FILTERS Change filters (Main & Lube) when
indicated by TRANSMISSION SERVICE
indicator between fluid change or 60
month (five years) whichever occurs
first.

Prognostics
enabled

e Changing The Transmission Oil And Oil
Filters

The procedure for changing the transmission oil
and oil filters is as follows:

Drain

1. The transmission should be at an operating
temperature of 160°F (71°C) to 200°F (93°C)
when the oil is drained. This will ensure
quicker and more complete fluid drainage.

NOTE

Remove transmission protective panel located

underneath transmission for easier access.

2. Remove the drain plug from under the
transmission (Fig. 7) and allow the oil to drain
into a suitable container. Check the condition
of the oil as described previously.

3. To replace the integral filters, remove twelve
bolts (6 on each cover), two filter covers, two
O-rings, two square cut seals and the two
filters from the bottom of the control module

(Fig. 7).

4. To install filters, pre-lube and install the two O-
rings, the two square cut seals followed by the
filters (lube the O-ring in filter cartridge only)
into the filter compartment. Index each
filter/cover assembly to holes in channel
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plate/sump. Push the cover assembly in by
hand to seat the seals.

/\\ CAUTION

Do not use bolts to draw the cover to sump.
This can damage the cover, seal, or sump.

5. Install twelve bolts and both covers, and then
tighten to 38-45 Ft-Ibs (51-61 Nm).

6. Inspect the drain plug and O-ring. Replace if
necessary. Reinstall the drain plug and tighten
to 18-24 Ft-Ibs (25-32 Nm).

7. Reinstall transmission protective panel.

LUBE MAIN

@fé)
=~

O
2
~

Main and Lube Filter designations cast into bottom of Control Module

B il

symsonc]

ll —

REFERENCED
DIMENSION

FIGURE 7: DRAIN PLUG AND FILTERS 07052

Fluid loss with filter change only

When changing main and lube filters at
recommended intervals, approximate fluid loss
for each filter as follows:

Main filter = 2 quarts (1.9 liters)
Lube filter =8 quarts (7.6 liters)
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Refill transmission

The amount of refill fluid is less than the amount
used for the initial fill. Fluid remains in the
external circuits and transmission cavities after
draining the transmission.

NOTE

Quantities listed below are approximations and

do not include external oil cooler lines.

Using the oil level dipstick filler tube, refill with
24 US qts (23 liters) [28 US qts (26.5 liters) if
equipped with retarder] and check the oil level
using the Fluid Level Check Using
Pushbutton Shift Selector procedure in this
section.

3.2 VOLVO I-SHIFT TRANSMISSION

3.2.1 Transmission Oil

/\ CAUTION

Only use Castrol Syntrans SAE 75W85
(Prevost #684516) gearbox oil in the I-Shift
transmission. Using non-approved oil can result
in damage to transmission components.

/N CAUTION

Never reuse drained I-Shift oil. The oil must be
replaced along with the oil filter. Reusing
drained oil can result in damage to transmission
components.

Keep the transmission oil at the proper level and
change it at the Volvo recommended intervals.
Always replace the oil filter when the oil is
changed. Always use the Volvo approved
synthetic oil whenever adding or changing the
transmission oil.

3.2.2  Checking Oil Level

Check the transmission oil level at each service
interval. Park the vehicle on a level surface.
Check the oil level through the sight glass on the
side of the transmission. Add oil as necessary.
Always use the correct Volvo approved synthetic
oil (Castrol Syntrans SAE 75W85).



Section 07: TRANSMISSION

/

d
:\\‘\
A
£y
-,_‘g{}

yi

\ P
\\ \J /
S,

.‘__‘_ﬁ) ; '." o\

\ @F gk
\ & [(E7
— —_:\II |} I|
@a::.___r};lé B 2
>
1A

FIGURE 8: I-SHIFT TRANSMISSION OIL CHANGE

e Vehicle should be on horizontal ground
when oil is changed;

e Do not check oil level straight after a journey
(incorrect measurement). Undertake the
check once the transmission oil has cooled
down (lower than 104°F or 40 °C);

e Check oil level using transmission sight
glass (2) ;

MAX OIL LEVEL

) ...

FIGURE 9: SIGHT GLASS FOR CHECKING OIL LEVEL

e Add oil through the oil
necessary (3) ;

e Torque tighten fill plug to 26+4 Ib-ft (355
Nm).

filing point if

3.2.3 OQil Change Interval

The length of time a transmission can operate
before an oil change is required depends on the
quality of the oil used and the vehicle
application.
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\ MAINTENANCE

For on-highway applications, change the
transmission oil every 800 000 km (500,000
miles) or every 5 years whichever occurs first.
This extended oil change interval only applies
when using Castrol Syntrans SAE 75W85.
Always replace the oil filter when the oil is
changed.

For all other vehicle applications and/or when
not using Castrol Syntrans SAE 75WS85,
change the transmission oil every 400 000 km
(250,000 miles) or every 3 years whichever
occurs first.

Always use Volvo approved synthetic oil
(Castrol Syntrans SAE 75W85) whenever
changing the transmission oil.

3.2.4 OQil Change

Approximately 15 liters (16 quarts) is needed for
a complete oil change.

74 WARNING

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

Remove the drain plug from under the
transmission (1A or 1B, Fig. 8) and allow the oil to
drain into a suitable container.

Inspect the drain plug and O-ring. Replace if
necessary. Reinstall the drain plug and tighten to
2614 Ib-ft (355 Nm).

/N CAUTION

Always dispose of all lubricants (engine oil,
coolant, transmission oil, etc) and filters
according to Federal or local regulations.

Change the oail filter (#20779040) at every oll
change. Drain the oil filter housing before you
remove the filter.
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NOTE

Torque tighten oil filter housing drain plug to
1612 Nm (1241 Ib-ft).

&=

)

FIGURE 11: OIL FILTER
4. ALLISON TRANSMISSION REMOVAL

The following procedure deals with the removal of
the Allison transmission without removing the
power plant cradle from vehicle. The methods
used to support the transmission and engine
depend upon conditions and available equipment.

1. Select transmission's "NEUTRAL" position,
apply parking brake, and then set battery
master switch to the "OFF" position.

2. Jack up vehicle, then place safety supports
underneath body.

/\ CAUTION

Only the recommended jacking points must be
used as outlined in Section 18, "BODY".

NOTE

For more clearance between the tag axle and
transmission, the tag axle may be unloaded
and jacked up or retracted (if applicable).

3. Remove engine splash guards and protective
panels surrounding transmission.
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4. Remove cross member from under

transmission.

5. Remove the transmission drain plug and allow
oil to drain. Inspect the drain plug washer and
replace it if necessary. Reinstall the drain
plug and tighten to 33-41 Lbf-ft (45-56 Nm)
(see "3.1.11 Oil and Filter Change" in this
section.

/\\ WARNING

It is better to drain oil when it is still warm.
Avoid contact with oil since it can be very hot

and cause personal injury.

6. Remove transmission dipstick and filler tube.

7. Disconnect propeller shaft from transmission
and remove its safety guard. Refer to Section
09, "PROPELLER SHAFT".

8. Disconnect the two oil cooler hoses from
transmission. Cover hose ends and fittings to
prevent fluid contamination.

/1\ WARNING

A significant amount of oil may drain from oil
lines when they are disconnected.

9. Disconnect all sensors on L.H. side of the
transmission.

10.Disconnect main wiring harness.

11.Disconnect the air supply line (steel-braided
hose) from retarder control valve (if
applicable).

12.Remove any locking tie, clamp and bracket

that may interfere with the removal of
transmission.

13. Support transmission using a suitable
transmission jack.

NOTE

Remove starter motor located on engine L.H.
side. Removing the starter motor will allow
access to unfasten the 12 converter-to-flexible
plate attaching screws. Remove the plug
located below starter motor and install cranking
tool (88800014). Cranking the engine to gain
access to the attaching screws may be done by
turning the cranking tool using a suitable
adapter (fig. 12).
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FIGURE 12: VOLVO ENGINE CRANKING POSITION
/N CAUTION

Do not rotate alternator shaft clockwise to avoid
removing tension on belt.

14. Remove the 12 screws retaining the torque
converter housing to the flywheel housing.

/\ CAUTION

Make sure transmission-to-engine alignment is
maintained when removing screws to avoid
damaging torque converter housing.

15. Slowly pull transmission straight out to clear
the engine.

16. Remove the transmission.
5. TRANSMISSION OIL COOLER REMOVAL

5.1 TRANSMISSION WITHOUT RETARDER

Stop engine and allow engine to cool. Close
both heater line shutoff valves (refer to Section
05 “Cooling™).

To drain the cooling system, proceed as per
Section 05 “Cooling”, paragraph 5: Draining. If
the cooling system is contaminated, flush
system as per Section 05 “"Cooling”, paragraph
7: Flushing.

1. Remove the rear L.H. side tag axle wheel,
then remove the rear L.H. side fender panel.

2. Disconnect the two transmission hoses from
oil cooler. Cover hose ends and fittings to
prevent fluid contamination (fig.13).

74 WARNING

A significant amount of oil may drain from oil
lines when they are disconnected.
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3. Unfasten the constant-torque hose clamps
and remove the two hoses.

4. Unscrew the four holding nuts and remove
the U-bolts, remove the oil cooler from
engine compartment.

5. Reinstall transmission oil cooler by using
reverse procedure.

5.2 TRANSMISSION WITH RETARDER

Stop engine and allow engine to cool. Close
both heater line shutoff valves (refer to Section
05 “Cooling™).

1. To drain the cooling system, proceed as per
Section 05 “"Cooling”, paragraph 5: Draining.
If the cooling system is contaminated, flush
system as per Section 05 “Cooling”,
paragraph 7: Flushing.

2. Remove the rear L.H. side tag axle wheel,
then remove the rear L.H. side fender panel.

3. Disconnect the transmission hoses from oil
cooler. Cover hose ends and fittings to
prevent fluid contamination.

i =

Tk

t

FIGURE 13: COOLER WITH RETARDER 07073

74 WARNING

A significant amount of oil may drain from oil

lines when they are disconnected.

4. Unfasten the constant-torque hose clamps
and remove the two hoses.

5. Unscrew the holding bolts and nuts and

remove the oil cooler from engine
compartment.
6. CLEANING AND INSPECTION OF

ALLISON AUTOMATIC TRANSMISSION

The exterior of the transmission should be
cleaned and inspected at regular intervals. The
length of service and severity of operating
conditions will determine the frequency of such
inspections. Inspect the transmission for:

1. Loosen bolts (transmission and mounting
components);
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2. Oil leaks (correct immediately);

3. Loose, dirty, or improperly adjusted throttle
sensor linkage;

4. Damaged or loose olil lines;

5. Worn or frayed electrical harnesses, improper
routing;

6. Worn or out of phase drive line U-joint and slip
fittings.

/\\ CAUTION

DO NOT pressure wash the transmission
electrical connectors. Water and detergent will
cause the contacts to corrode or become
faulty.

6.1 BREATHER

The breather is located on the engine, flywheel
side near the valve cover. It serves to prevent
pressure build-up within the transmission and
must be cleaned to keep the passage opened.
The prevalence of dust and dirt will determine the
frequency at which the breather requires
cleaning. Use care when cleaning the engine.
Spraying steam, water or cleaning solution
directly at the breather can force the water or
solution into the transmission. Always use care
when removing the hose connector from
transmission to prevent the entry of foreign
matter.

7. ALLISON TRANSMISSION INSTALLATION

NOTE

For more clearance between the tag axle and
transmission, the tag axle may be unloaded
and jacked up, or retracted (if applicable).

With the starter motor removed, align one of the
12 attaching screw holes in the flexible plate
with the access opening.

1. Place the transmission on a transmission
jack.

2. Install a headless guide bolt into one of the 12
threaded holes for flexible plate attaching
screws in the flywheel.

3. Lubricate the flywheel center pilot boss with
molybdenum disulfide grease (Molycote G, or
equivalent).

4. Raise transmission and position the flywheel
pilot boss into the flexible plate adapter. Align
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the guide bolt previously installed in the
flywheel with the flexible plate hole facing the
access opening in the flywheel housing.

/\\ WARNING

Severe damages and/or personal injury can
occur if transmission is not adequately

supported.

5. Seat the transmission against the engine
fywheel housing. NO FORCE IS
REQUIRED. If interference is encountered,
move the transmission away from engine,
then investigate the cause.

/\ CAUTION

The torque converter housing must be seated
against the flywheel housing prior to tightening
any screws. DO NOT USE SCREWS TO
SEAT THE HOUSING.

6. Start all torque converter housing screws,
and then tighten four of them gradually and in
a criss-cross sequence around the housing.
Tighten the 12 remaining  screws.
Recommended torque is between 42-50 Lbf-
ft (57-68 Nm).

7. Remove the guide bolt through the access
opening in the flywheel housing. Replace it
with a self-locking screw, finger-tighten then
start the remaining screws; tighten to 17-21
Ibf-ft (23-28 Nm). Place a wrench on the
crankshaft pulley attaching screw to turn the
converter to gain access to the threaded
holes.

NOTE

Remove the plug located below starter motor
and install cranking tool (88800014). Crank the
engine to gain access to the threaded holes by
turning the cranking tool using a suitable
adapter (Refer to fig. 11).

Reinstall starter motor and connect cables.

Reinstall access plug below starter motor.

8. Remove jack from under transmission.
Connect all sensors.
10. Connect the main wiring harness.

11. Connect the air supply line (steel-braided
hose) to the retarder control valve (if
applicable).
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12. Connect the two transmission oil cooler

hoses as they were previously.

13. Reinstall clamps and brackets, and replace
locking ties previously removed during
removal procedure.

14. Install propeller shaft and its safety guard.
Refer to Section 09, "PROPELLER SHAFT".

15. Install transmission dipstick and filler tube.
16. Install cross member under transmission.
17. Install engine splash guards.

18. Adjust the retarder pressure to 80 + 3 psi with
the air pressure regulator. For more
information refer to Section 12, "BRAKE AND
AIR  SYSTEM", under heading "AIR
PRESSURE REGULATOR". The air pressure
regulator is located at back of engine
compartment, on R.H. side (Fig. 14) or in the
R.H. side rear service compartment.

19. Make sure that the drain plug is in place, and
then remove the transmission dipstick and
pour approximately 24 US quarts (23 L) of
automatic transmission fluid through the filler
tube. Check and adjust oil level.

/N CAUTION

Do not overfill the transmission. Overfilling can
cause oil aeration (milky appearance) and
overheating. If overfilling occurs, drain oil as
required to bring it to the proper level.

8. ALLISON AUTOMATIC TRANSMISSION
TROUBLESHOOTING

For complete information about Allison
transmission troubleshooting, refer to “Allison 4"
Generation Controls — Troubleshooting Manual:
3000 and 4000 Product families (TS3989)".
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4™ GENERATION TRANSMISSION
CONTROL MODULE

8.1

FIGURE 15: TRANSMISSION CONTROL MODULE  o7140

The Allison transmission has a new Transmission
Control Module (TCM) which involves specific
diagnostic incident codes. The TCM unit is located
in the coach main power compartment.

TCM Replacement

The TCM is a non-serviceable electronic device.
When it fails, it must be replaced using the
following procedure:

e Open the coach main power compartment in
order to get access to the TCM;

¢ Remove the electrical cable connectors;
e Unscrew the TCM unit;

e Replace by reversing the procedure.

/\ CAUTION

Place the battery master switch to the "OFF”
position.

8.2 DIAGNOSTIC TROUBLESHOOTING
CODES (DTC) — ALLISON 4TH
GENERATION CONTROLS

Diagnostic codes (DTC) are numerical

indications relating to a malfunction in

transmission operation. These codes are logged
in a list in the TCM memory with the most
severe or most recent code listed first. A
maximum of five codes (numbered dl1 to d5)
may be listed in memory at one time. As codes
are added, the oldest inactive code is dropped
from the list. If all codes are active, the code with
the lowest priority that is not included on the
severity list is dropped from the list.
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Diagnostic codes (DTC) and code information
may be accessed through the pushbutton shift
selector or using an Allison DOC™ diagnostic
tool.

The TCM separately stores the active and
inactive codes. An active code is any code that
is current in the TCM decision-making process.
Inactive codes are codes that are retained in the
TCM memory and will not necessary affect the
TCM decision-making process. Inactive codes
are useful in determining if a problem is:

e |solated ;
e Intermittent ;
e Result from a previous malfunction.

The TCM may automatically
delete a code from memory if it
has not recurred. If the MODE
INDICATOR  (LED) is not
illuminated, the displayed code is
not active. An illuminated MODE
INDICATOR (LED) during normal
operation signifies secondary shift
mode operation.

DIAGNOSTIC CODES — ALLISON 4™
GENERATION CONTROLS

When the diagnostic mode is entered, the first
code (position d1) is displayed as follows:

Example: Code P0722
Displayed as: d1...P...07...22

The code list position is the first item displayed,
followed by the DTC. Each item is displayed for
about one second. The display cycles
continuously until the next code list position is
accessed by pressing the MODE button. The
following example shows how DTC P0722 is
displayed on the pushbutton shift selector.

8.3

n
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e d1 (code list position) — The position which a code
occupies in the list. Positions are displayed as
« d1 » through « d5 » (code list position 1 through
code list position 5).

e P0722 (DTC) — The diagnostic troubleshooting
code number referring to the general condition or
area of fault detected by the TCM.
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FIGURE 16: ALLISON PUSHBUTTON SHIFT SELECTOR

8.4 DIAGNOSTIC CODE DISPLAY AND

CLEARING PROCEDURE — ALLISON
4™ GENERATION CONTROLS

Diagnostic codes can be read and cleared by
two methods:

e Using an Allison DOC™ diagnostic tool. For
specific instructions on how to use an Allison
DOC™ diagnostic tool, refer to the User
Guide.

e Using the pushbutton shift selector.

To begin the diagnostic process:
1. Bring the vehicle to a stop at a safe location.

2. Apply the parking brake.

To display stored codes:

1. Simultaneously press the # (Up) and ¥
(Down) arrow buttons twice to access the
Diagnostic Display Mode.

NOTE

To access the Oil Level Display Mode,
simultaneously press the # (Up) and ¥
(Down) arrow buttons once. Consult
paragraph: « ALLISON TRANSMISSION OIL
LEVEL CHECK USING THE PUSHBUTTON
SHIFT SELECTOR » at the end of this
section.

2. Observe the digital display for code (d1).

3. Press the MODE button to see the next
code (d2) — repeat for subsequent codes
(d3, d4 & db).
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NOTE

Be sure to record all codes displayed before
they are cleared. This is essential for
troubleshooting.

NOTE

The Diagnostic Display Mode can be entered
for viewing codes at any speed. Codes can
only be cleared when the output speed = 0
and no output speed sensor failure is active

Active indicators (MODE INDICATOR LED) and
inactive codes can be cleared manually, while in
the diagnostic display mode, after the condition
causing the code is identified.

To clear active indicators and inactive codes:
1. While in Diagnostic Display Mode, press

and hold the MODE button for 10 seconds
to clear both active indicators and inactive

codes.
2. Begin operating as normal. Have the
transmission checked at the earliest

opportunity by an Allison Transmission
distributor or dealer.

NOTE

All active indicators are cleared at TCM power
down.

Some codes will clear their active indicator
when the condition causing the code is no
longer detected by the TCM.

The Diagnostic Display Mode can be exited by
any of the following methods:

e Press simultaneously the # (Up) and ¥
(Down) arrow buttons at the same time on
the pushbutton shift selector.

e Press any range button «D», «N» or «R» on
the pushbutton shift selector (the shift will be
commanded if it is not inhibited by an active
code).

e Wait until the calibrated time (approximately
10 minutes) has passed. The system will
automatically return to the normal operating
mode.

e Turn off power to the TCM (shut off the
engine using the ignition key).

PA1602 SECTION 07

20

NOTE

If clearing a code while locked in a «D» (Drive)
or «R» (Reverse) position (fail-to-range), the
transmission will still be in «D» (Drive) or «R»
(Reverse) when the clearing procedure is
completed. «N» (Neutral) must be manually
selected.

8.5 DIAGNOSTIC CODE RESPONSE

The following responses are used in the
"Diagnostic Troubleshooting Code List and
Inhibited Operation Description" table to
command safe operation when diagnostic codes
are sent.

DNS - Do Not Shift Response

e Release lock up clutch and inhibit lock up
operation.

e Inhibit all shifts.

e Turn ON the CHECK TRANS light.

¢ Display the range attained.

e |Ignore any range selection inputs from the
shift selector.

DNA - Do Not Adapt Response

The TCM stops adaptive shift control while the

code is active.

SOL OFF - SOLenoid OFF Response

All solenoids are commanded OFF (turning
solenoids “A” and “B” off electrically cause them
to be on hydraulically).

RPR - Return to Previous Range Response

When the speed sensor ratio or C3 pressure
switch test associated with a shift not
successful, the TCM commands the same range
as commanded before the shift.

NNC - Neutral No Clutches Response

When certain speed sensor ratio or C3 pressure
switch tests are not successful, the TCM
commands a neutral condition with no clutches
applied.
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8.6 DIAGNOSTIC TROUBLESHOOTING CODES (DTC) LIST - ALLISON 4™ GENERATION
CONTROLS
CHECK - .
DTC Description TRANS ol Cperiior
. Description
Light
. May inhibit retarder operation if not
C1312 | Retarder Request Sensor Failed Low No using J1939 datalink
. . May inhibit retarder operation if not
C1313 | Retarder Request Sensor Failed High No using J1939 datalink
P0122 | Pedal Position Sensor Low Voltage No Us_e default throttle values. Freezes
shift adapts.
P0123 | Pedal Position Sensor High Voltage No Us_e default throttle values. Freezes
shift adapts.
Use hot mode shift schedule. Holds
P0218 | Transmission Fluid Over Temperature No fourth range. TCC is inhibited.
Freezes shift adapts.
P0561 | System Voltage Performance
P0562 | System Voltage Low
P0563 | System Voltage High
P0602 | TCM Not Programmed Yes Lock in Neutral
P0610 [ TCM Vehicle Options (Trans ID) Error Yes Use TID A calibration
P0613 [ TCM Processor No All solenoids off
P0614 | Torque Control Data Mismatch - ECM/TCM Yes Allows operation only in reverse and
second range.
P0634 [ TCM Internal Temperature Too High Yes SOL OFF (hydraulic default)
PO63E | Auto Configuration Throttle Input Not Present Yes Use default throttle values
PO63F Auto Configuration Engine Coolant Temp Input Not No None
Present
P0658 | Actuator Supply Voltage 1 (HSD1) Low Yes DNS, SOL OFF (hydraulic default)
P0659 | Actuator Supply Voltage 1 (HSD1) High Yes DNS, SOL OFF (hydraulic default)
PO667 TCM Internal Temperature Sensor Circuit Range /
Perform
P0668 | TCM Internal Temperature Sensor Circuit Low
PO669 | TCM Internal Temperature Sensor Circuit High
PO701 | Transmission Control System Performance
P0702 [ Transmission Control System Electrical (TransID) Yes Use TID A calibration
No Neutral to Drive shifts for refuse
P0703 | Brake Switch Circuit Malfunction No | Packer. TCM inhibits retarder
operation if a TPS code is also
active.
P0708 | Transmission Range Sensor Circuit High Input Yes Ignore defective strip selector inputs
PO70C | Transmission Fluid Level Sensor Circuit — Low Input No None
PO70D | Transmission Fluid Level Sensor Circuit — High Input No None
PO711 Transmission Fluid Temperature Sensor Circuit Yes Use default sump temp
Performance
P0712 | Transmission Fluid Temperature Sensor Circuit Low Input Yes Use default sump temp
P0713 | Transmission Fluid Temperature Sensor Circuit High Input Yes Use default sump temp
P0716 | Turbine Speed Sensor Circuit Performance Yes DNS, Lock in current range
P0O717 | Turbine Speed Sensor Circuit No Signal Yes DNS, Lock in current range
P0719 | Brake Switch ABS Input Low No TCM assumes ABS is OFF
PO71A | RELS Input Failed On Yes Inhibit RELS operation
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CHECK o .

DTC Description TRANS ol Cperiior
. Description
Light
PO71D | General Purpose Input Fault Yes None
P0720 | Output Speed Sensor Circuit
P0O721 | Output Speed Sensor Circuit Performance Yes DNS, Lock in current range
P0722 | Output Speed Sensor Circuit No Signal Yes DNS, Lock in current range
P0726 | Engine Speed Sensor Circuit Performance No Default to turbine speed
P0O727 | Engine Speed Sensor Circuit No Signal No Default to turbine speed
P0729 | Incorrect 6™ Gear Ratio Yes | DNS, Attempt 5", then 3"
P0730 | Incorrect Neutral Gear ratio
P0731 | Incorrect 1% Gear ratio Yes | DNS, Attempt 2", then 5"
P0732 | Incorrect 2™ Gear ratio Yes DNS, Attempt 3", then 5"
P0733 | Incorrect 3" Gear ratio Yes | DNS, Attempt 4™, then 6"
P0734 | Incorrect 4™ Gear ratio Yes | DNS, Attempt 5", then 3"
P0735 | Incorrect 5" Gear ratio Yes | DNS, Attempt 6", then 3", then 2™
P0736 | Incorrect Reverse Gear ratio Yes DNS, Lock in Neutral
P0741 | Torque Converter Clutch System Stuck Off Yes None
PO776 | Pressure Control Solenoid 2 Stuck Off Yes DNS, RPR
PO777 | Pressure Control Solenoid 2 Stuck On Yes DNS, RPR
P0796 | Pressure Control Solenoid 3 Stuck Off Yes DNS, RPR
PO797 | Pressure Control Solenoid 3 Stuck On Yes DNS, RPR
P0842 | Transmission Pressure Switch 1 Circuit Low Yes DNS, Lock in current range
P0843 | Transmission Pressure Switch 1 Circuit High Yes DNS, Lock in current range
P0847 | Transmission Pressure Switch 2 Circuit Low
P0848 | Transmission Pressure Switch 2 Circuit High
PO88A | Transmission Fluid Filter Deteriorated
P088B | Transmission Fluid Filter Very Deteriorated
P0880 | TCM Power Input Signal No None
P0881 | TCM Power Input Signal Performance No None
P0882 | TCM Power Input Signal Low Yes DNS, SOL OFF (hydraulic default)
P0883 | TCM Power Input Signal High No None
P0894 | Transmission Component Slipping Yes DNS, Lock in first
P0960 | Pressure Control Solenoid Main Mod Control Circuit Open Yes None
P0961 Pressure Control Solenoid (PCS) MM System
Performance

P0962 | Pressure Control Solenoid Main Mod Control Circuit Low Yes DNS, SOL OFF (hydraulic default)
P0963 | Pressure Control Solenoid Main Mod Control Circuit High Yes None
P0964 | Pressure Control Solenoid 2 (PCS2) Control Circuit Open Yes DNS, SOL OFF (hydraulic default)
P0965 | Pressure Control Solenoid (PCS) 2 System Performance
P0966 | Pressure Control Solenoid 2 (PCS2) Control Circuit Low Yes DNS, SOL OFF (hydraulic default)
P0967 | Pressure Control Solenoid 2 (PCS2) Control Circuit High Yes DNS, SOL OFF (hydraulic default)
P0968 | Pressure Control Solenoid 3 (PCS3) Control Circuit Open Yes DNS, SOL OFF (hydraulic default)
P0969 | Pressure Control Solenoid (PCS) 3 System Performance
P0970 | Pressure Control Solenoid 3 (PCS3) Control Circuit Low Yes DNS, SOL OFF (hydraulic default)
P0971 | Pressure Control Solenoid 3 (PCS3) Control Circuit High Yes DNS, SOL OFF (hydraulic default)
P0973 | Shift Solenoid 1 (SS1) Control Circuit Low Yes DNS, SOL OFF (hydraulic default)
P0974 | Shift Solenoid 1 (SS1) Control Circuit High Yes DNS, SOL OFF (hydraulic default)
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HECK - .
DTC Description (';RAES [rielize ngratlon
Light Description
P0975 | Shift Solenoid 2 (SS2) Control Circuit Open Yes 7-speed: Allow 2 through 6, N, R
. . L 7-speed: Allow 2 through 6, N, R
P0976 | Shift Solenoid 2 (SS2) Control Circuit Low Yes o .
Inhibit TCC operation
P0977 | Shift Solenoid 2 (SS2) Control Circuit High Yes 7-speed: Allow 2 through 6, N, R
P0989 [ Retarder Pressure Sensor Failed Low No None
P0990 | Retarder Pressure Sensor Failed High No None
P1739 [ Incorrect Low Gear Ratio Yes &?&T}Sﬁ %d EI”“’Rand allow shifts 2
P1891 | Throttle Position Sensor PWM Signal Low Input No Use default throttle values
P1892 [ Throttle Position Sensor PWM Signal High Input No Use default throttle values
P2184 | Engine Coolant Temperature Sensor Circuit Low Input No Use default engine coolant values
P2185 [ Engine Coolant Temperature Sensor Circuit High Input No Use default engine coolant values
P2637 | Torgue Management Feedback Signal (SEM) Yes Inhibit SEM
P2641 | Torque Management Feedback Signal (LRTP) Yes Inhibit LRTP
P2670 | Actuator Supply Voltage 2 (HSD2) Low Yes DNS, SOL OFF (hydraulic default)
P2671 | Actuator Supply Voltage 2 (HSD2) High Yes DNS, SOL OFF (hydraulic default)
P2685 | Actuator Supply Voltage 3 (HSD3) Low Yes DNS, SOL OFF (hydraulic default)
P2686 | Actuator Supply Voltage 3 (HSD3) High Yes DNS, SOL OFF (hydraulic default)
P2714 | Pressure Control Solenoid 4 (PCS4) Stuck Off Yes DNS, RPR
P2715 | Pressure Control Solenoid 4 (PCS4) Stuck On Yes DNS, SOL OFF (hydraulic default)
P2718 | Pressure Control Solenoid 4 (PCS4) Control Circuit Open Yes DNS, SOL OFF (hydraulic default)
P2719 | Pressure Control Solenoid (PCS) 4 System Performance
P2720 | Pressure Control Solenoid 4 (PCS4) Control Circuit Low Yes DNS, SOL OFF (hydraulic default)
P2721 | Pressure Control Solenoid 4 (PCS4) Control Circuit High Yes DNS, SOL OFF (hydraulic default)
P2723 | Pressure Control Solenoid 1 (PCS1) Stuck Off Yes DNS, RPR
P2724 | Pressure Control Solenoid 1 (PCS1) Stuck On Yes DNS, RPR
P2727 | Pressure Control Solenoid 1 (PCS1) Control Circuit Open Yes DNS, SOL OFF (hydraulic default)
P2728 | Pressure Control Solenoid (PCS) 1 System Performance
P2729 | Pressure Control Solenoid 1 (PCS1) Control Circuit Low Yes DNS, SOL OFF (hydraulic default)
P2730 | Pressure Control Solenoid 1 (PCS1) Control Circuit High Yes DNS, SOL OFF (hydraulic default)
P2736 | Pressure Control Solenoid 5 (PCS5) Control Circuit Open Yes Inhibit retarder operation
P2737 | Pressure Control Solenoid (PCS) 5 System Performance
P2738 | Pressure Control Solenoid 5 (PCS5) Control Circuit Low Yes ngﬁértgﬁu?—gg’oli’eﬁt:gg'b't
P2739 | Pressure Control Solenoid 5 (PCS5) Control Circuit High Yes Inhibit retarder operation
P2740 | Retarder Oil Temperature Hot No None
P2742 | Retarder Oil Temperature Sensor Circuit — Low Input No Use default retarder temp values
P2743 | Retarder Oil Temperature Sensor Circuit — High Input No Use default retarder temp values
P2761 | TCC PCS Control Circuit Open Yes Inhibit TCC operation
P2762 | TCC PCS Control Circuit Range / Performance
P2763 | TCC PCS Control Circuit High Yes Inhibit TCC operation
N 7-speed: Allow 2 through 6, N, R.
P2764 | TCC PCS Control Circuit Low Yes . .
Inhibit TCC operation
P2772 | Four Wheel Drive Low Switch Circuit Performance
P278A | Kickdown Input Failed ON No Inhibit kickdown operation
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CHECK o .
DTC Description TRANS ol Cperiior
Light Description
P2793 | Gear Shift Direction Circuit Yes Ignores PWM input from shift
selector
P2808 | Pressure Control Solenoid 6 (PCS6) Stuck Off Yes DNS, RPR
P2809 [ Pressure Control Solenoid 6 (PCS6) Stuck On Yes DNS, RPR
P2812 [ Pressure Control Solenoid 6 (PCS6) Control Circuit Open Yes DNS, SOL OFF (hydraulic default)
P2813 | Pressure Control Solenoid (PCS) 6 System Performance
P2814 | Pressure Control Solenoid 6 (PCS6) Control Circuit Low Yes DNS, SOL OFF (hydraulic default)
P2815 | Pressure Control Solenoid 6 (PCS6) Control Circuit High Yes DNS, SOL OFF (hydraulic default)
U0001 | Hi Speed CAN Bus Reset Counter Overrun (IESCAN) No Use default values, inhibit SEM
U0010 | CAN BUS Reset Counter Overrun No Use default values, inhibit SEM
U0100 | Lost Communications with ECM/PCM (J1587) Yes Use default values
U0103 Lost Communication with Gear Shift Module Yes Maintain range selected, observe
(Shift Selector) 1 gear shift direction circuit
U0115 | Lost Communication with ECM Yes Use default values
U0291 Lost Communication with Gear Shift Module Yes Maintain range selected, observe
(Shift Selector) 2 gear shift direction circuit
U0304 | Incompatible Gear Shift Module 1 (Shift Selector) ID Yes Ignore shift selector inputs
U0333 | Incompatible Gear Shift Module 2 (Shift Selector) ID Yes Ignore shift selector inputs
U0404 Invalid Data Received From Gear Shift Module Yes Maintain range selected, observe
(Shift Selector) 1 gear shift direction circuit
U0592 Invalid Data Received From Gear Shift Module Yes Maintain range selected, observe
(Shift Selector) 2 gear shift direction circuit
9. VOLVO I-SHIFT TRANSMISSION TECU FAULT CODES
FUNCTION | PID/SID FMI ERROR CONDITION SYMPTOM COMMENT
J1587
Conditions for activation:
(and)
Activate: The brake interlock function
The gear.lever is is activated (VTNA vehicles
moved from White lamp is The vehicleoghged is below
neutral without sent together 5kr$1/h
prior application with a pop-up The gear lever is moved
Brake of the service message from neutral or in folded
Brake switch PID65 FMI14 interlock brake The transmission osition without prior
active Deactivate: will not engage agtivation of the sgrvice
The gearlever is the selected h
returned to gear (stays in bralgeocr)]r dFi)te; (r)kr:rsmgf(l)):ake
neutral or the neutral) d PSR
vehicle speed is eact_lvatlon. (e_lther)
above 5km/h The vehicle speed is above
5km/h
The gearlever is returned to
neutral or folded position
Active: Flash Yellow lamp is
. . CS dataset error sent
Calibration SID253 FMI13 | Outofrange | O Program code Cranking is
memory missing inhibited
Deactivate: Engine can not
Flash CS OK start
Clutch Activate: 1. The .
cylinder slip Calibration CSin NVRAM is YeIIO\;veIra]\tmp IS
. PPID51 FMI13 value out of not correct, or The vehicle can
point range 2. The slip point ot drive
position has not been
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FUNCTION | PID/SID FMI ERROR CONDITION SYMPTOM COMMENT
J1587
calibrated
Deactivate: Slip
point has been
successfully
calibrated
Activate: The
calculated stored
energy is above
200kJ. The .
Yellow lamp is
energy sent
calculation is
. time-based for Start gear
Data valid but VTNA and changed to gear
Clutch load above normal . 1in A/D, for RTC | Clutch load on plates are set
PID50 FMIO . physical for . . L
on plates operational others also in M without any filtering
range Deacti‘vate' 70s The clutch is
e overheated
after activation he clutch i
and, energy The clutch is
below 180 kJ or slowly engaged
neutral, or
driving without
clutch slip
Activate: Only
activated for
VTNA. Clutch
slip more than Yellow lamp is
8.0s with vehicle sent
movement less Start gear
Clutch than 0.8m (e.g. changed to gear
protection hill holding 1in A/D, for RTC
Clutch load FMI11 active event) alsoin M
on plates (unidentifiable | Deactivate: 7.0s | There has been
error) after activation unnecessary
and, acc pedal clutch slip
released more The clutch is
than 6.0s or slowly engaged
neutral, or
driving without
clutch slip
Activate: If there
is an attempt to
start on a high
Clutch load Specia | Movegearain | Ve s
FMI14 | opecia VTNA in manual sen_t This fault code is not saved
on plates instructions mode Not possible to
Deactivate: The start
start gear is
changed to an
allowed gear
Activate: The
clutch wear is Yellow lamp is
. more than or sent
Clutch plate Dgta valid bu} equal to "Service | If active during a
wear PID36 FMIO aog\éfagg:g? due position" long time the
condition range Deactivate: The clutch may wear
clutch disc is out and become
replaced and damaged
calibrated
Yellow lamp is
Clutch Activate: sent
position Data valid but | Voltage is above Reduced clutch
above normal | normal range performance
el PPID54 FMi0 operational Deactivate: Reduced
supply range Voltage is within | gearbox comfort
(SEPo0C5V) normal range at start and

marshalling
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for low air
pressure and,

4. There is no
active fault code
on any of the
clutch cylinder

FUNCTION | PID/SID FMI ERROR CONDITION SYMPTOM COMMENT
J1587
Gear changes
are slow
Yellow lamp is
sent
Clutch Activate: Reduced clutch
position et | nomarrange | " Reduced
sensor FMIL operational Deactivate: gearbox comfort
supply range Voltage is within at start and
(SEP0C5V) normal range marshalling
Gear changes
are slow
Detailed conditions to
activate/deactivate
The following conditions
must be fulfilled three times
(only once if the fault code-
filter is switched OFF) in a
Activate: 1. The row in order to set the fault
clutch code:
disengages - The clutch has been
when not engaged for less than 10s
commanded with inactive engagement
and, valves
2. There is no - The clutch cylinder position
active fault code has been at least 1mm
on the SEPoC below the engaged limit at
and, some point during this time
3. There is no Yellow lamp is - The clutch leaves the
Unintentional | active fault code sent engaged state
Clutch PSID27 Fmio | disengageme | for low air Slow gear - The clutch disengagement
system nt of the pressure and, changes valves are inactive
clutch 4. There is no Low clutch - There is no active fault
active fault code performance code on any of the clutch
on any of the cylinder position sensor
clutch cylinder (SEP0C) the clutch valves
valves and, - There is no active fault
5. The PCB code for low air pressure
temperature is - The PCB temperature is
above a specific above 10 dgC
limit The fault is deactivated if
Deactivate: The any of the following
clutch response conditions are fulfilled:
is OK - The clutch has been
engaged for more than 20s
with inactive engagement
valves
- There is an active fault
code for the clutch cylinder
position sensor (SEPoC)
Activate: 1. The Algorithm for
clutch engages activation/deactivation
when not The following sequence
commanded must be passed three times
and, (only once if the fault code-
2. There is no . filter is switched OFF) in
. Yellow lamp is - ]
active fault code sent order to activate:
Clutch Unintentional | on the SEPoC Slow gear - The clutch is near the
FMI1 engagement | and, hanoes disengaged position
system of the clutch | 3. There is no enang - All clutch valves are
active fault code Low clutch deactivated
performance

- The initial average clutch
position is calculated during
0.1s
- Wait for 3s
- The final average clutch
position is calculated during
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FUNCTION | PID/SID FMI ERROR CONDITION SYMPTOM COMMENT
J1587
valves and, 0.1s
5. The PCB - If the position has moved
temperature is more than 1mm in the
above a specific engagement direction, the
limit FMl is set, else if the clutch
Deactivate: The has moved less than 0.2mm
clutch response in the engagement direction
is OK the FMI is reset.
Additional conditions for
activation:
- There is no active fault
code on any of the clutch
cylinder position sensor
(SEPOC) the clutch valves
low air pressure
- The PCB temperature is
above 10dgC
Detailed conditions to
activate/deactivate
One of the following
conditions must be fulfilled
three times in a row in order
to activate the fault:
- The clutch position is more
Activate: 1. The than 2mm from the
clutch does not disengaged position, after
disengage/enga control of the clutch to the
ge properly when disengaged position during
commanded 10s
2. There is no - The clutch position is not in
active fault code the interval [set point +3mm;
on the SEPoC set point -1mm] after control
and, of the clutch to near the slip
3. There is no Yellow lamp is point position during 1.0s
Mechanical active fault code sent - The clutch position is more
Clutch EMI7 system not for low air Slow gear than 2.5mm from the
system responding pressure and, changes engaged position, after
properly 4. There is no Low clutch control of the clutch to the
active fault code performance engaged position during
on any of the 1.0s
clutch cylinder The fault is deactivated after
valves and, three successful
5. The PCB occurrences, of control of
temperature is the clutch to the requested
above 10 dgC position in 0.5s
Deactivate: The The fault is also deactivated
clutch response if
is OK - There is an active fault on
the clutch position sensor
- There is an active fault on
any of the clutch valves
- There is an active fault
code for low air pressure -
The PCB temperature is
below 10 dgC
Detailed conditions
. Activation:
Activate: The S
clutch can not Yellow lamp is - Clutch slip s dEtECted.
when the engine torque is
transfer a sent
o . already reduced below the
specific torque The engine "Clutch slio warning toraue
Clutch Fmizz | Unintentional | without slipping torque is IU e p tt 9 ttq
system clutch slip Deactivate: The reduced so that ?ev\fenltncﬁﬂci slzinr?e
clutch can the clutch does p - SlIp- f
transfer a not continue to clutch slip warning level is
specific torque slip 2500Nm for MD16 (TMF)
without slipping variants and 2000Nm for
other variants (SMF)
- There is no active fault on
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FUNCTION | PID/SID FMI ERROR CONDITION SYMPTOM COMMENT
J1587
any of: the sensor for the
countershaft speed (SECS)
the sensor for the clutch
position (SEPoC) and the
engine torque & engine
speed is received from the
engine ECU
Deactivation:
The clutch can transfer the
maximum engine torque
without slipping
the fault is also deactivated
at startup of the system
Algorithm for
activation/deactivation
- Start the check when the
counter shaft has been
Activate: The stopped with the brake
clutch transfers during slip point calibration
too much torque when the gearlever is in
Clutch in disengaged Yellow lamp is neutral during normal
utc position sent operation.
system FMI11 Clutch drag Deactivate: The The clutch wear - Release the brake and
clutch transfers is high check the input shaft speed
no torque in after 0.5s if input shaft
disengaged speed > 300rpm, activate
position this fault code if input shaft
speed < 300rpm, deactivate
this fault code
- Continue with the slip point
calibration
Yellow lamp is
sent
L Cranking is
Digital input Activate: The . inhibited t
flash Voltage voltage level for ngine can no
NVRAM PSID254 EMI3 above normal | DIEE-pin is high SX’}F The boot-program does not
programmin or shorted Deactivate: The - save any fault codes
high voltage for the communication
g enable 9 DIEEg inis | with the control
(DIEE) PINISTOW it is disabled
except from
programming of
MSW
Dlglftlzlslt?pm Active: The
Voltage voltage level for S
NVRAM EMI3 above normal | DIEE-pin is high Yellow lamp is gt?ﬁ DrllEFr;]p'In IS hr'gth nth
programmin or shorted Deactivate: The sent fauullt godcé isi;v%?jé ion the
g enable o | votage for e
(DIEE)
Yellow lamp is
Activate: The sent
| low-side drive is Fast /di
Fast lutch sty | shorctto | ©gegemends
V_alves low PSID5 FMI3 or shorted ubatt h disabled
side (VAF-) high Deactivate: The | o yced clutch
low-side drive is P’
OK performance
Gear changes
are slow
Activate: 1. The Yellow lamp is
East clutch Current above | low-side drive is sent
normal or short circuit to Fast
V,alves low FMI6 grounded Gnd and engagement/dis
side (VAF-) circuit 2. There is no engagement
active fault code disabled
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FUNCTION | PID/SID FMI ERROR CONDITION SYMPTOM COMMENT
J1587
for short circuit Reduced clutch
to Gnd on VAFE performance
or VAFD Gear changes
Deactivate: The are slow
low-side drive is
OK
Detailed conditions
The following conditions
must be fulfilled for five
activations (only one with
the fault code-filter switched
OFF) of the gearbox brake
in order to activate the fault
code:
- The activation must last for
at least 0.2s
- There is no active fault
code on the sensor for the
split cylinder position
(SEPo0S)
- The minimum valve of the
derivative of the input shaft
speed during activation is
greater than -500 rpm/s
. . - There is no active fault on
Mechanical Activate: The Yellow lamp is any of the gearbox brake
Gearbox system not gearbox brake sent valve (VAGB)
PSID28 FMI7 di does not brake Slow gear the sensor for the counter
brake responding when the valve changes at
properly is activated standstill shaft speed (SECS) the
sensor for the split cylinder
position (SEP0S) low air
pressure. The following
conditions must be fulfilled
for one activation of the
gearbox brake in order to
deactivate:
- The minimum value of the
derivative of the
countershaft speed during
the activation is greater than
-1000rpm/s
The fault is also deactivated
if there is an active fault on
the countershaft speed
sensor (SESC), on the
gearbox brake valve
(VAGB), or the split position
sensor (SEPoS)
Detailed conditions to
activate/deactivate
The following conditions
must be fulfilled three times
(only one time if the fault
Conditions to code filter is switched OFF)
set the fault in a row in order to set the
code: fault code:
Gears 1/R Unintentional | -The 1/R cylinder | Yellow lampis | (engagement of another
engagement PSID25 FMIO disengageme | leaves the 1:st sent gear will reset the count)
system nt of 1:st gear | position Loss of torque - The 1/R cylinder position
-The 1:st cylinder indicates that the 1/R gear
valves are leaves the 1:st position
inactive - The 1:st cylinder valves

are inactive

- There is no active fault on
any of the sensor for the
position of the 1/R cylinder
(SEP01R) the valve for shift
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FUNCTION

PID/SID

FMI
J1587

ERROR

CONDITION

SYMPTOM

COMMENT

to 1:st gear the valve for
shift to reverse gear

- There is no active fault
code for low air pressure
Note: The fault will always
have the state inactive.
Check the fault count and
last occurrence to get more
information.

Gears 1/R
engagement
system

FMI1

Unintentional

disengageme

nt of reverse
gear

Conditions to
set the fault
code:

-The 1/R gear
leaves the
reverse position
-The 1/R cylinder
valves are
inactive

Yellow lamp is
sent
Loss of torque

Detailed conditions to
activate/deactivate

The following conditions
must be fulfilled three times
(only one time if the fault
code-filter is switched OFF)
in a row in order to set the
fault code:

(engagement of another
gear will reset the count)

- The 1/R cylinder position
indicates that the 1/R gear
leaves the reverse position
- The 1/R cylinder valves are
inactive

- There is no active fault on
any of the sensor for the
position of the 1/R cylinder
(SEPO1R)

the valve for shift to 1:st
gear the valve for shift to
reverse gear

- There is no active fault
code for low air pressure
Note: The fault will always
have the state inactive.
Check the fault count and
last occurrence to get more
information.

Gears 1/R
engagement
system

FMI2

Unintentional
disengageme
nt of neutral
gear (1:st and
reverse gear
cylinder)

Conditions to
set the fault
code:

-The 1/R gear
leaves the
neutral position
-The 1/R cylinder
valves are
inactive

Yellow lamp is
sent
Loss of torque

Detailed conditions to
activate/deactivate

The following conditions
must be fulfilled three times
(only one time if the fault
code-filter is switched OFF)
in a row in order to set the
fault code:

(engagement of another
gear will reset the count)

- The 1/R cylinder position
indicates that the 1/R gear
leaves the neutral position
- The 1/R cylinder valves are
inactive

- There is no active fault on
any of the sensor for the
position of the 1/R cylinder
(SEP01R) the valve for shift
to 1:st gear the valve for
shift to reverse gear

- There is no active fault
code for low air pressure
Note: The fault will always
have the state inactive.
Check the fault count and
last occurrence to get more
information.

Gears 1/R

FMI11

Blocked

Conditions to

Yellow lamp is

Detailed conditions to
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FUNCTION

PID/SID

FMI
J1587

ERROR

CONDITION

SYMPTOM

COMMENT

engagement
system

engagement
of 1:st gear

set the fault
code:

-The 1:st gear
can not engage
-There is no
active fault code
on the SEPo1R
-There is no
active fault code
for low air
pressure

-There is no
active fault code
on any of the 1:st
and reverse gear
cylinder valves

sent
Loss of torque
The 1:st gears
will not be
selected by the
system for a
short while. After
five successful
gear changes a
new attempt to
use 1:st gear
may be made

activate/deactivate

The following conditions
must be fulfilled three times
(only one time if the fault
code-filter is switched OFF)
in a row in order to set the
fault code:(engagement of
another gear will reset the
count)

- The valve for reaching 1:st
gear is activated for at least
0.8s

- The 1/R cylinder position
sensor indicates that 1:st
position is not engaged

- There is no active fault on
any of the 1/R position
sensor (SEPo1R) the valve
for shift to 1:st gear the
valve for shift to reverse
gear

- There is no active fault
code for low air pressure
The fault is deactivated if
any of the following
conditions are fulfilled:

- The 1/R position sensor
indicates that 1:st position is
engaged

- There is an active fault
code on any of the 1/R
position sensor (SEP01R)
the valve for shift to 1:st
gear the valve for shift to
reverse gear

Gears 1/R
engagement
system

FMI12

Blocked
engagement
of reverse
gear

Conditions to
set the fault
code:

-The reverse
gear can not
engage

Yellow lamp is
sent
The R gear can
not engage, but
the system will
try to engage it
as long as the
gearlever is in
the reverse
position

Detailed conditions to
activate/deactivate

The following conditions
must be fulfilled three times
(only one time if the fault
code filter is switched OFF)
in a row in order to set the
fault code:

(engagement of another
gear will reset the count)

- The valve for reaching the
reverse gear is activated for
at least 0.8s

- The 1/R cylinder position
sensor indicates that R
position is not engaged

- There is no active fault on
any of the 1/R position
sensor (SEPo1R) the valve
for shift to 1:st gear the
valve for shift to reverse
gear

- There is no active fault
code for low air pressure.
The fault is deactivated if
any of the following
conditions are fulfilled:

- The 1/R position sensor
indicates that R position is
engaged

- There is an active fault
code on any of the 1/R
position sensor (SEP01R)
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FUNCTION

PID/SID

FMI
J1587

ERROR

CONDITION

SYMPTOM

COMMENT

the valve for shift to 1:st
gear the valve for shift to
reverse gear

Gears 1/R
engagement
system

FMI7

Blocked
engagement
of neutral
gear (1:st and
reverse gear
cylinder)

Conditions to
set the fault
code:

-The neutral gear
(1:st and reverse
gear cylinder)
can not engage

Yellow lamp is
sent

Detailed conditions to
activate/deactivate
The following conditions
must be fulfilled three times
(only one time if the fault
code-filter is switched OFF)
in a row in order to set the
fault code:
(engagement of another
gear will reset the count)

- The valve for reaching the
reverse gear is activated for
at least 0.8s
- The 1/R cylinder position
sensor indicates that neutral
position is not engaged
- There is no active fault
code on any of the 1/R
position sensor (SEP01R)
the valve for shift to 1:st
gear the valve for shift to
reverse gear
- There is no active fault
code for low air pressure
The fault is deactivated if
any of the following
conditions are fulfilled:

- The 1/R position sensor
indicates that neutral
position is engaged
- There is an active fault
code on any of the 1/R
position sensor (SEP01R)
the valve for shift to 1:st
gear the valve for shift to
reverse gear

Gears 2/3
engagement
system

PSID26

FMIO

Unintentional
disengageme
nt of 2:nd
gear

Conditions to
set the fault
code:

-The 2/3 cylinder
position
indicates that the
2/3 gear leaves
the 2:nd position
- The 2:nd
cylinder valves
are inactive

Yellow lamp is
sent
Loss of torque

Detailed conditions to
activate/deactivate
The following conditions
must be fulfilled three times
(only one time if the fault
code-filter is switched OFF)
in a row in order to set the
fault code:
(engagement of another
gear will reset the count)

- The 2/3 cylinder position
indicates that the 2/3 gear
leaves the 2:nd position
- The 2:nd cylinder valves
are inactive
- There is no active fault on
any of the sensor for the
position of the 2/3 cylinder
(SEP023) the valve for shift
to 2:nd gear the valve for
shift to 3:rd gear
- There is no active fault
code for low air pressure
Note: The fault will always
have the state inactive.
Check the fault count and
last occurrence to get more
information.
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FUNCTION | PID/SID

FMI
J1587

ERROR

CONDITION

SYMPTOM

COMMENT

Gears 2/3
engagement
system

FMI1

Unintentional
disengageme
nt of 3:rd gear

Conditions to
set the fault
code:

-The 2/3 cylinder
leaves the 3:rd
position

- The 3:rd
cylinder valves
are inactive

Yellow lamp is
sent
Loss of torque

Detailed conditions to
activate/deactivate

The following conditions
must be fulfilled three times
(only once if the fault code-
filter is switched OFF) in a
row in order to set the fault
code:

(engagement of another
gear will reset the count)

- The 2/3 cylinder position
indicates that the 2/3 gear
leaves the 3:rd position

- The 3:rd cylinder valves
are inactive

- There is no active fault on
any of the sensor for the
position of the 2/3 cylinder
(SEP023) the valve for shift
to 2:nd gear the valve for
shift to 3:rd gear

- There is no active fault
code for low air pressure
Note: The fault will always
have the state inactive.
Check the fault count and
last occurrence to get more
information.

Gears 2/3
engagement
system

FMI2

Unintentional
disengageme
nt of neutral
gear (2:nd
and 3:rd gear
cylinder)

Conditions to
set the fault
code:

-The 2/3 cylinder
leaves the
neutral position

- The 2/3
cylinder valves
are inactive

Yellow lamp is
sent

Detailed conditions to
activate/deactivate

The following conditions
must be fulfilled three times
(only once if the fault code-
filter is switched OFF) in a
row in order to set the fault
code:

(engagement of another
gear will reset the count)

- The 2/3 cylinder position
indicates that the 2/3 gear
leaves the neutral position
- The 2/3 cylinder valves are
inactive

- There is no active fault on
any of the sensor for the
position of the 2/3 cylinder
(SEP023) the valve for shift
to 2:nd gear the valve for
shift to 3:rd gear

- There is no active fault
code for low air pressure
Note: The fault will always
have the state inactive.
Check the fault count and
last occurrence to get more
information.

Gears 2/3
engagement
system

FMI11

Blocked
engagement
of 2:nd gear

Conditions to
set the fault
code:

-The 2:nd gear
can not engage

Yellow lamp is
sent
Loss of torque
The 2:nd gear
will not be
selected by the
system for a

short while. After
five successful
gearshifts a new
attempt to use

Detailed conditions to
activate/deactivate

The following conditions
must be fulfilled three times
(only once if the fault code-
filter is switched OFF) in a
row in order to set the fault
code:

(engagement of another
gear will reset the count)

- The valve for reaching 2:nd
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PID/SID

FMI
J1587

ERROR

CONDITION

SYMPTOM

COMMENT

2:nd gear may
be made

gear is activated for at least
0.8s

- The 2/3 cylinder position
sensor indicates that 2:nd
position is not engaged

- There is no active fault on
any of the 2/3 position
sensor (SEP023) the valve
for shift to 2:nd gear the
valve for shift to 3:rd gear
- There is no active fault
code for low air pressure
The fault is deactivated if
any of the following
conditions are fulfilled:

- The 2/3 position sensor
indicates that 2:nd 2;nd
position is engaged

- There is an active fault
code on any of the 2/3
position sensor (SEP023)
the valve for shift to 2:nd
gear the valve for shift to
3:rd gear

Gears 2/3
engagement
system

FMI12

Blocked
engagement
of 3:rd gear

Conditions to
set the fault
code:

-The 3:rd gear
can not engage

Yellow lamp is
sent
Loss of torque
The 3:rd gear will
not be selected
by the system for
a short while.
After five
successful
gearshifts a new
attempt to use
3:rd gear may be
made

Detailed conditions to
activate/deactivate

The following conditions
must be fulfilled three times
(only once if the fault code-
filter is switched OFF) in a
row in order to set the fault
code:

(engagement of another
gear will reset the count)

- The valve for reaching 3:rd
gear is activated for at least
0.8s

- The 2/3 cylinder position
sensor indicates that 3:rd
position is not engaged

- There is no active fault on
any of the 2/3 position
sensor (SEP023) the valve
for shift to 2:nd gear the
valve for shift to 3:rd gear

- There is no active fault
code for low air pressure
The fault is deactivated if
any of the following
conditions are fulfilled:

- The 2/3 position sensor
indicates that 3:rd position is
engaged

- There is an active fault
code on any of the 2/3
position sensor (SEP023)
the valve for shift to 2:nd
gear the valve for shift to
3:rd gear

Gears 2/3
engagement
system

FMI7

Blocked
engagement
of neutral
gear (2:nd
and 3:rd gear
cylinder)

Conditions to
set the fault
code:

-The neutral gear
(2:nd 3:rd gear
cylinder) can not
engage

Yellow lamp is
sent

Detailed conditions to
activate/deactivate

The following conditions
must be fulfilled three times
(only once if the fault code-
filter is switched OFF) in a
row in order to set the fault
code:

(engagement of another
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FUNCTION | PID/SID FMI ERROR CONDITION SYMPTOM COMMENT
J1587
gear will reset the count)
- The valve for reaching
gear (2:nd and 3:rd gear
cylinder) is activated for at
least 0.8s
- The 2/3 cylinder position
sensor indicates that neutral
position is not engaged
- There is no active fault
code on any of the 2/3
position sensor (SEP023)
the valve for shift to 2:nd
gear the valve for shift to
3:rd gear
- There is no active fault
code for low air pressure
The fault is deactivated if
any of the following
conditions are fulfilled:
- The 2/3 position sensor
indicates that neutral
position is engaged
- There is an active fault
code on any of the 2/3
position sensor (SEP023)
the valve for shift to 2:nd
gear the valve for shift to
3:rd gear
Activate: The
FMI shall be set
if any of the
messages* have .
not been Yellow lamp is
received on the sent
J1708/J1587 | sip2so | Fwmig | Abnormal - bus for 30s ot bo vaud |
update rate Deactivate: The o not be rea
EMI shall be n-vehicle tests
cleared if all canfnot bs
messages* are periorme
sent on the bus
*P1D190, PID85
and PPID212
Active: This FMI
shall be set if the .
CAN transceiver vellow Iatmp s
Data erratic, signals "bus-off" Muchsfgduced
J1939 SID231 FMI2 | intermittentor | Deactivate: FMI X
incorrect cleared if CAN- gear selection
. and gear change
transceiver does f
not signal "bus- performance
off"
Activate: The
FMI shall be set
if the wheel Yellow lamp
speeds from the h
icgj Abnormal BECU (MID136) :\euktec::rt?c?r?zgtz?;
Mlssmg data frequency are incorrect backup mode
on J1939 PSID204 FMI8 pulse width or E,\G;Iallcstrl]\;ﬁts.eThe with gear
form BECU period cleared if the changes only at
wheel speeds certain vehicle
from the BECU speeds
(MID136) are
correct
Missing data Abnormal Activate: The Yellow lamp
on J1939 FMI9 " da?e r;e FMI shall be set Automatic gear
form BECU P if message WSI selection enters
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FUNCTION | PID/SID FMI ERROR CONDITION SYMPTOM COMMENT
J1587
from BECU backup mode
(MID136) is not with gear
received within changes only at
1s certain vehicle
Deactivate: The speeds
FMI shall be
cleared if
message WSl is
received at
normal rate
Activate: The
FMI shall be set
if message VP6 Yellow lamp
from GECU Slow response
o (MID223) is not | gear
Missing data Ab | received within onhmanua 9 q
on J1939 PSID207 | FMI9 normat - ¢ changes an
update rate Deactivate: The slow response
form GECU FMI shall be when buttons are
clearsedaif € pressed on the
message VP6 is gear lever.
received at
normal rate
Activate: The
FMI shall be set
if message
feai ACC1 from ACC
Missing data (MID219) is not
on J1939 received within Yellow lamp
from the PSID211 EMIO Abnormal 1s,and ACC is The retarder
adaptive update rate installed ACC function
Cruise Deactivate: The does not work
FMI shall be
control cleared if
message ACC1
is received at
normal rate
Yellow lamp is
sent
If there is no
. POWERTRAIN
Activate: The =
FMI shall be set CAN, automat|c
if message gear selection
EEC1 from enters l:_)ackup
Missing data EECUis ot | Lot
on J1939 Abnormal received within certain vehicle
PSID200 FMI9 undate rate 200ms speeds
from the P Deactivate: The f hp -
EMS FMI shall be If there is no
cleared if Powertraln_(;AN
message EEC1 and the engne
is received at does not receive
normal rate any messages
from the TECU,
the gear
changes will be
slow
Activate: The Yellow lamp
icai FMI shall be set The start gear
M;SnSI‘;lfgdsgta if message VP37 might be wrong
from LCM Automatic gear
from the light psinz10 | Emis Abnormal (MID216) is not selection
control update rate received within perforrr]n(’?)nce
10s might be
module Deactivate: The reduced a
(LCM) FMI shall be certain time after
cleared if start
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incorrect

transceiver

automatic gear

FUNCTION | PID/SID FMI ERROR CONDITION SYMPTOM COMMENT
J1587
message VP37 Automatic gear
is received at selection
normal rate performance
might be
reduced a
certain time after
a trailer has
been
connected/disco
nnected
Activate: The
FMI shall be set
if message VW
from ECS
Missing data (MID150) is not Yellow lamp
on J1939 received W|th|n The start gear
from the psSiD208 | Fmig | Abnormal | 10s,and ECSis | uonehe wrong
. update rate installed after loading and
suspension Deactivate: The loadi 9
ECU (ECS) FMI shall be tnioacing
cleared if
message VW is
received at
normal rate
Yellow lamp
If pedal pos is
undefined,
automatic gear
selection enters
Activate: The backup mode
FMI shall be set with gear
if the acc pedal changes only at
pos or service certain vehicle
brake-switch speeds
from the VECU If pedal pos is
Missing data Abnormal (MID144) is undefined,
frequency, incorrect gearbox comfort
on J1939 PSID201 Fmi8 pulse width or | Deactivate: The at start and
from VECU period FMI shall be marshalling
cleared if the acc might be
pedal pos and reduced
service brake- If service brake
switch from the is undefined,
VECU (MID144) automatic gear
are correct selection enters
backup mode
with gear
changes only at
certain vehicle
speeds
Activate: The Yellow lamp
FMI shall be set Automatic gear
if message VP2 selection enters
from VECU backup mode
L. (MID144) is not with gear
Missing data Abnormal received within changes only at
on J1939 FMI9 u da?e reie 100ms certain vehicle
from VECU P Deactivate: The speeds
FMI shall be Gearbox comfort
cleared if at start and
message VP2 is marshalling
received at might be
normal rate reduced
) Data erratic Activate: The Yellow lamp is This fault code is only valid
Powertrain PSID232 EMI2 intermittent ! FMI shall be set sent for vehicles where a
CAN INTETMIENt or 1 it the CAN Reduced Pwertrain_CAN link exist

between the TECU and the
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FUNCTION | PID/SID FMI ERROR CONDITION SYMPTOM COMMENT
J1587
signals selection and engine.
"busOFF" gear change
Deactivate: The performance
FMI shall be
cleared if the
CAN-transceiver
does not signal
"busOFF"
Activate: The
FMI shall be set
if message
VP24/MID128 is Yellow lamp is
not received sent
; within 100ms Reduced
Povéi\rgaln FMI9 u?)zg(t)e”?;tie Deactivate: The automatic gear
FMI shall be selection and
cleared if gear change
message performance
VP24/MID128 is
received at
normal rate
Activate: Flash Yellow lamp is
. CS error or sent
Data erratic, L
Program SID240 | FMI2 | intermittent or | Program code Cranking is
memory incorrect missing |r_1h|b|ted
Deactivate: Engine can not
Flash CS OK start
Detailed conditions to
activate/deactivate:
The following conditions
must be fulfilled three times
(only once if the fault code-
filter is switched OFF) in a
row, in order to set the fault
code:
(engagement of another
Conditions to gear will reset the count)
set the fault - The range cylinder position
code: indicates that range gear
Range disengageme | cyinder leaves | Yelowlampis | CEGES he o ange
engagement PSID24 FMI0 nt of low the low range L s?rtlt - The range cylinder valves
system range position 0SS OTIOrqUe | 4re inactive
-The range - There is no active fault on
cylinder valves any of the sensor for the
are inactive position of the range
cylinder (SEPoR) the valve
for shift to high range the
valve for shift to low range
- There is no active fault
code for low air pressure
note: The fault will always
have the state inactive.
Check fault-count and last
occurrence to get more
information
Conditions to Detailed conditions to
set the fault activate/deactivate:
code:
Range él'nintentional -The range Yellow lamp is The foIIowin_g condition_s
engagement EMI1 isengageme cylmgier leaves sent must be fulfllled three times
nt of high the high range Loss of toraue (only once if the fault code-
system range position q filter is switched OFF) in a
-The range row, in order to set the fault
cylinder valves code:
are inactive (engagement of another
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FUNCTION | PID/SID

FMI
J1587

ERROR

CONDITION

SYMPTOM

COMMENT

gear will reset the count)

- The range cylinder position
indicates that the range gear
leaves the high range
position

- The range cylinder valves
are inactive

- There is no active fault on
any of the sensor for the
position of the range
cylinder (SEPoR) the valve
for shift to high range the
valve for shift to low range

- There is no active fault
code for low air pressure
note: The fault will always
have the state inactive.
Check fault-count and last
occurrence to get more
information

Range
engagement
system

FMI11

Blocked
engagement
of low range

Conditions to
set the fault
code:

-The low range
gear can not
engage

Yellow lamp is
sent
Loss of torque

Detailed conditions to
activate/deactivate:

The following conditions
must be fulfilled three times
(only once if the fault code-
filter is switched OFF) in a
row, in order to set the fault
code:

(engagement of another
gear will reset the count)

- The low range can not
engage within 3.8s

- The gearbox oil
temperature is above 10dgC
- There is no active fault
code on any of the sensor
for the position of the range
cylinder (SEPoR) low air
pressure the range cylinder
valves

The fault is deactivated if
any of the following
conditions are fulfilled:

- The range cylinder position
sensor indicates that low
range is engaged

- The gearbox oil
temperature is below 10dgC
- There is an active fault on
any of the sensor for the
position of the range
cylinder (SEPoR) low air
pressure the range cylinder
valves

Range
engagement
system

FMI12

Blocked
engagement
of high range

Conditions to
set the fault
code:

-The high range
gear can not
engage

Yellow lamp is
sent
Loss of torque

Detailed conditions to
activate/deactivate:

The following conditions
must be fulfilled three times
(only once if the fault code-
filter is switched OFF) in a
row, in order to set the fault
code:

(engagement of another
gear will reset the count)

- The high range gear can
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FUNCTION | PID/SID FMI ERROR CONDITION SYMPTOM COMMENT
J1587
not engage within 3.8s
- The gearbox oil
temperature is above 10dgC
- There is no active fault on
any of the range position
sensor (SEPoR) low air
pressure the range cylinder
valves
- There is no active fault
code for low air pressure
The fault is deactivated if
any of the following
conditions are fulfilled:
- The range cylinder position
sensor indicates that high
range is engaged
- The gearbox oil
temperature is below 10dgC
- There is an active fault
code on any of the range
position sensor (SEPoR) low
air pressure the range
cylinder valves
Detailed conditions to
activate / deactivate:
Activate: The position
sensor is distributing a
temperature-signal from the
sensor ASIC, if the value
Activate: The from this sensor deviates
position sensor too much this fault code is
is distributing a triggered, the diagnostics
temperature- are based upon cross-
Sensor for signal from the vellow lamp is reference between all four
the 1:stand Data erratic, | sensor ASIC, if i P position-sensors. This
reverse gear PPID10 FMI2 intermittent or | the value from Sloisn means that if the value
. : . gear .
cylinder incorrect thls_sensor changes differs more than +/- 20ng
(SEPOlR) deviates too from the average-temp, if
much this fault the temperature is out of
code is boundary -60dgC to
triggered. +160dgC or if the
Deactivate: temperature changes at a
rate higher than 10dgC
during 15s, then this fault
code is set.
Deactivate:
Fault code stays until a clear
DTC command is received
Sensor for Activate: Status
the 1:st and Voltage from the ASIC is Yellow lamp is
above normal | short circuit to sent
rever_se gear FMI3 or shorted Ubatt Slow gear
cylinder high Deactivate: changes
(SEP01R) Status is OK
Sensor for Activate: Status llow | .
the 1:st and Current below | from the ASIC is Yellow r?tmp IS
reverse gear FMI5 normal or open circuit Slos\ﬁ
. o : . gear
cvlinder open circuit Deactivate:
(SéPOlR) Status is OK changes
Sensor for Activate: Status
the 1:st and Current above | from the ASIC is Yellow lamp is
normal or short circuit to sent
rever;e gear FMI6 grounded Gnd Slow gear
cylinder circuit Deactivate: changes
(SEP01R) Status is OK
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J1587
Activate: The
Checksum of the
NVRAM is not :
Sensor for correct, or the vellow lamp is
the 1:st and Calibration sensor has not c Sekf" )
reverse gear FMI13 value out of been calibrated irr?r:}bli?gdls
cylinder range g:ramg(t)lr\/;tg;eﬁal Engine can not
(SEPO1R) has been start
successfully
calibrated
Activate: 1. The Yellow Iatmp IS
sensor signal is The sstzrr]t gear
above or below might be wrong
Sensor for gggr;al_lfﬁgge Gear selection
the Data erratic, hi I. has b performance
inclination of | PPID140 FMI2 intermittent or | YEMClE Nas been might be
: t standlqg st_lII for reduced
the gearbox incorrec a specific time Downhill and
SEIG Deactivate: The .
( ) sensor signal is uphill gear
; change
in the normal performance
range may be reduced
the PCB PPID55 EMIO above n_ormal Deactivate: Yellow lamp is
temperature operational temp beIoW sent
range 125dgC
Detailed conditions to
activate / deactivate:
Activate: The position
sensor is distributing a
temperature-signal from the
sensor ASIC, if the value
Activate: The from this sensor deviates
position sensor too much this fault code is
is distributing a triggered, the diagnostics
Sensor for temperature- are based upon cross-
the position signal from the . reference between all four
b . Data erratic, sensor ASIC, if Yellow lamp is position-sensors. This
of the 2:nd . : sent ;
- PPID11 FMI2 intermittent or | the value from Slow gear means that if the value
and 3;rd incorrect this sensor h 9 differs more than +/- 20dgC
gear cylinder deviates too changes from the average-temp, if
(SEP023) much this fault the temperature is out of
code is boundary -60dgC to
triggered. +160dgC or if the
Deactivate: temperature changes at a
rate higher than 10dgC
during 15s, then this fault
code is set.
Deactivate:
Fault code stac)j/s until a clsar
DTC command is receive
Sensor for .
i, Activate: Status
the position Voltage fromthe ASICis | Yellow lamp is
of the 2:nd Fmi3 | @bove normal | short circuit to sent
and 3:rd or shorted Ubatt Slow gear
; high Deactivate: changes
g?g;%g'; g)er Status is OK
Sensor for Activate: Status .
the position Current below | from the ASIC is YeIIO\;veIra]\tmp S
) FMI5 normal or open circuit Slow oear
of the 2:nd open circuit | Deactivate: h 9
and 3:rd Status is OK changes
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FUNCTION | PID/SID FMI ERROR CONDITION SYMPTOM COMMENT
J1587
gear cylinder
(SEP023)
Sensor. TOI’ Activate: Status
the position Current above | from the ASIC is Yellow lamp is
of the 2:nd EMI6 normal or short circuit to sent
and 3:rd grounded Gnd Slow gear
; circuit Deactivate: changes
g?glé%ycilg g)el’ Status is OK
Activate: The
Checksum of the
Sensor for NVRAM is not Yellow lamp is
the position o correct, or the sent P
of the 2:nd Calibration sensor h_as not Cranking is
) FMI13 value out of | been calibrated inhibited
and 3:rd range Deactivate: Enai
gear cylinder Sensor signal ngm:t;r?n not
(SEP023) has been
successfully
calibrated
Detailed conditions to
activate / deactivate:
Activate: The position
sensor is distributing a
temperature-signal from the
sensor ASIC, if the value
Activate: The from this sensor deviates
position sensor too much this fault code is
is distributing a triggered, the diagnostics
temperature- are based upon cross-
Sensor for signal from the . reference between all four
the position Data erratic, sensor ASIC, if Yellogvelr?tmp s position-sensors. This
PID31 FMI2 intermittent or | the value from Slow oear means that if the value
of the range incorrect this sensor h 9 differs more than +/- 20dgC
(SEPOR) deviates too changes from the average-temp, if
much this fault the temperature is out of
code is boundary -60dgC to
triggered. +160dgC or if the
Deactivate: temperature changes at a
rate higher than 10dgC
during 15s, then this fault
code is set.
Deactivate:
Fault code stays until a clear
DTC command is received
Activate: Status
Sensor. TOI’ Voltage from the ASIC is Yellow lamp is
the position Fmi3 | @bove normal | short circuit to sent
of the range or shorted Ubatt Slow gear
high Deactivate: changes
(SEPOR) Status is OK
Sensor for Activate: Status .
the position Current below | from the ASIC is YeIIO\;veIra]\tmp IS
FMI5 normal or open circuit Slow oear
of the range open circuit | Deactivate: h 9
(SEPOR) Status is OK changes
Activate: Status
Sensor. for Current above | from the ASIC is Yellow lamp is
the position EMI6 normal or short circuit to sent
of the range gro_und_ed Gnd _ Slr(])w gear
circuit Deactivate: changes
(SEPOR) Status is OK
Sensor for Calibration érc]tlvste: Thfth Yellow Iatmp is
the position FMI13 value out of NV??CAl?Auin; r?ot © Craf\ek?ng is
of the range range correct, or the inhibited
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FUNCTION | PID/SID FMI ERROR CONDITION SYMPTOM COMMENT
J1587
(SEPOR) sensor has not Engine can not
been calibrated start
Deactivate:
Sensor signal
has been
successfully
calibrated
Detailed conditions to
activate / deactivate:
Activate: The position
sensor is distributing a
temperature-signal from the
sensor ASIC, if the value
Activate: The from this sensor deviates
position sensor too much this fault code is
is distributing a triggered, the diagnostics
temperature- are based upon cross-
Sensor for signal from the . reference between all four
the position Data erratic, sensor ASIC, if Yellogvelr?tmp s position-sensors. This
. PID32 FMI2 intermittent or | the value from Slow gear means that if the value
of the Split incorrect this sensor h 9 differs more than +/- 20dgC
(SEP0S) deviates too changes from the average-temp, if
much this fault the temperature is out of
code is boundary -60dgC to
triggered. +160dgC or if the
Deactivate: temperature changes at a
rate higher than 10dgC
during 15s, then this fault
code is set.
Deactivate:
Fault code stays until a clear
DTC command is received
Activate: Status
Sensor. TOI’ Voltage from the ASIC is Yellow lamp is
the position Fmi3 | @bove normal | short circuit to sent
of the Split or shorted Ubatt Slow gear
high Deactivate: changes
(SEPOS) Status is OK
Sensor for Activate: Status ;
the position Current below | from the ASIC is YeIIO\;veIra]\tmp S
. FMI5 normal or open circuit Slow oear
of the Split open circuit | Deactivate: h 9
(SEP0S) Status is OK changes
Activate: Status
Sensor. for Current above | from the ASIC is Yellow lamp is
the position EMI6 normal or short circuit to sent
of the Split grounded Gnd Slow gear
circuit Deactivate: changes
(SEPOS) Status is OK
Activate: The
Checksum of the
NVRAM is not !
Sensor for correct, or the Yellogvelr?tmp s
e Calibration sensor has not L
the pOSItIO_n FMI13 value out of been calibrated C_ran_k|_ng 1S
of the Spllt range Deactivate: 'nhlblted
L Engine can not
(SEP0S) Sensor signal
has been start
successfully
calibrated
Activate: 1.
Sensor for Data vaild but ﬁler?sronzzll?gilgl: Yellow lamp is
the pressure PID37 Fmio | @bove qormletl 2. Pressure is ) sedntI )
of the supply operationa above 10.0 [bar] reduced clutcl
range performance

air (SEPrsA)

Deactivate: 1.
Sensor signal is
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signal is within
normal range

2. The counter
shaft speed and
the main shaft
speed are equal
when the counter
shaft is rotating

standstill and
when the vehicle
speed is high
enough to
synchronize the
main box with
the engine

FUNCTION | PID/SID FMI ERROR CONDITION SYMPTOM COMMENT
J1587
in normal range
2. Pressure is
below 10.0 [bar]
Activate: 1. Yellow lamp is
Sensor signal is sent P
in normal range
Sensor for Data valid but | 2. Pressure is C-L?ﬁ sr)érgsbec::: f;:
the pressure below below 5.0 [bar] press '
FMI1 . . ; gearbox is sent
of the supply operational Deactivate: 1. Gear changes
air (SEPrSA) range | Sensorsignalls | o he absent
in normal range duced clutch
2. Pressure is Re l;CE clute
above 5.0 [bar] performance
Activate: The
Sensor for Voltage sensor signal is
the pressure EMI3 above normal ?:r?g; normal Yellow lamp is
OT the supply or T}?or:ted Deactivate: The sent
air (SEPrsA) 9 sensor signal is
in normal range
Activate: The
Sensor for sensor signal is
Current below | below normal .
the pressure EMIS normal or range YeIIO\éveIre]itmp is
OT the supply open circuit | Deactivate: The
air (SEPrsA) sensor signal is
in normal range
Detailed condition to
activate:
The following conditions
must be fulfilled for a time of
2.0s in order to activate:
A gear (not neutral) is
engaged in the gearbox
. . The value of the input shaft
’:\ecr:lsvoart:i. ﬁérir;e Yellow lamp is speed calculated from the
within norgmal sent main shaft speed sensor
ranae and Reduced gear (SESM) is more than
2 'Ighe cotjnter change 300rpm, or the value of the
shaft sneed performance input shaft speed calculated
differs IE)I’0m both Gearbox brake from the counter shaft speed
. up shifts can not | sensor (SESC) is more than
the main shaft
be used 300rpm
speed (SESM) . . .
and the vehicle Slip point can -The values of the input
f speed received not be updated shaft speed calculated from
Sensor for Data valid but fr%m the vehicle which will give the counter shaft speed
the speed on below reduced sensor (SESC) and the main
PID161 FMI1 . ECU when the
the counter operational counter shaft is performance at shaft speed sensor (SESM)
shaft (SESC) range rotatin starts differ more than 50rpm
Deactfc\]/ate' 1 Start gear -The values of the input
The sensor. ’ engagement only | shaft speed calculated from
possible at the counter shaft speed

sensor (SESC) and the
vehicle speed received from
the vehicle ECU differ more
than 30rpm

-The values of the input
shaft speed calculated from
the main shaft speed sensor
(SESM) and the vehicle
speed received from the
vehicle ECU differ less than
30rpm

-There is no active fault on
any of

-The sensor for the main
shaft speed (SESM)
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FUNCTION | PID/SID

FMI
J1587

ERROR

CONDITION

SYMPTOM

COMMENT

-The sensor for the position
of the split cylinder (SEP0S)
-The sensor for the position
of the shift cylinderlR
(SEPO1R)

-The sensor for the position
of the shift cylinder 23
(SEP023)

-The sensor for the position
of teh range cylinder
(SEPOR)

The fault is deactivated if
the following conditions are
fulfilled for a time of 2.0s:
-A gear (not neutral) is
engaged in the gearbox
-The value of the input shaft
speed calculated from the
countershaft speed sensor
(SESC) is more than
300rpm, or

-the value of the input shaft
speed calculated from the
main shaft speed sensor
(SESM) is more than
300rpm

-The values of the input
shaft speed calculated from
the countershaft speed
sensor (SESC) and the main
shaft speed sensor (SESM)
differ less than 50rpm

The fault is also deactivated
if the following conditions
are fulfilled for a time of
2.0s:

-A neutral gear is engaged
in the gearbox

-The engine speed is above
400rpm

-The clutch is engaged
-Direct or indirect split is
engaged

-The values of the input
shaft speed is calculated
from the counter shaft speed
sensor (SESC) and the
engine speed received from
the engine ECU differ less
than 50 rpm

The fault is also deactivated
if the signal from the
countershaft speed sensor
(SESC) is not within normal
range or if there is an active
fault code on any of:

-The clutch position sensor
(SEPOC)

-The sensor for the position
of the split cylinder (SEP0S)
-The sensor for the position
of the shift cylinderlR
(SEPO1R)

-The sensor for the position
of the shift cylinder 23
(SEP023)

-The sensor for the position
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the vehicle ECU
Deactivate: 1.
Sensor signal is

change comfort

FUNCTION | PID/SID FMI ERROR CONDITION SYMPTOM COMMENT
J1587
of teh range cylinder
(SEPOR)
Yellow lamp is
sent
Reduced gear
change
performance
Gearbox brake
up shifts can not
be used
Activate: The Slip point cannot
sensor signal is be updated
Sensor for Volt bel below normal which will give
the speed on EMIa Onc?r(;’rrelal ifw range. reduced
the counter shorted low Deactivgte: T_he performance at
shaft (SESC) sensor signal is starts
within normal Start gear
range engagement only
possible at
standstill and
when the vehicle
speeds is high
enough to
synchronize the
main box with
the engine
Yellow lamp is
sent
Reduced gear
change
performance
Gearbox brake
up shifts can not
be used
Activate: The Slip point cannot
sensor signal is be updated
Sensor for c t bel above normal which will give
the speed on EMIS ur:’g?;al ifw range reduced
the counter open circuit Deactivate: The performance at
shaft (SESC) sensor signal is starts
within normal Start gear
range engagement only
possible at
standstill and
when the vehicle
speed is high
enough to
synchronize the
main box with
the engine
Activate: 1. Detailed condition to
Sensor signal is activate:
within normal The following conditions
range and must be fulfilled for a time of
2. The main 2.0s in order to activate:
shaft speed Yellow lamp is A gear (not neutral) is
Sensor for Data valid but differs from both sent engaged in the gearbox
the speed on bel the value of the Reduced gear | The value of the input shaft
the main PID160 FMI1 o efa?i\cl)vnal countershaft change speed calculated from the
shaft prange speed and the performance main shaft speed sensor
(SESM) vehicle speed Reduced gear (SESM) is more than
received from

300rpm, or the value of the

input shaft speed calculated
from the counter shaft speed
sensor (SESC) is more than

within normal 300rpm
range and, The values of the input shaft
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FUNCTION

PID/SID

FMI
J1587

ERROR

CONDITION

SYMPTOM

COMMENT

2. The main
shaft speed and
the counter shaft
speed are equal
when the main
shaft is rotating

speed calculated from the
main shaft speed sensor
(SESM) and the counter
shaft speed sensor (SESC)
differ more than 50rpm

The values of the input shaft
speed calculated from the
main shaft speed sensor
(SESM) and the vehicle
speed received from the
vehicle ECU differ more
than 30rpm

The values of the input shaft
speed calculated from the
counter shaft speed sensor
(SESC) and the vehicle
speed received from the
vehicle ECU differ less than
30rpm

There is no active fault on
any of

The sensor for the
countershaft speed (SECS)
The sensor for the position
of the split cylinder (SEPo0S)
The sensor for the position
of the shift cylinderlR
(SEPO1R)

The sensor for the position
of the shift cylinder 23
(SEP023)

The sensor for the position
of teh range cylinder
(SEPOR)

The following conditions
must be fulfilled for a time of
2.0s in order to deactivate:
A gear (not neutral) is
engaged in the gearbox
The value of the input shaft
speed calculated from the
main shaft speed sensor
(SESM) is more than
300rpm, or the value of the
input shaft speed calculated
from the counter shaft speed
sensor (SESC) is more than
300rpm

The value of the input shaft
speed calculated from the
main shaft speed sensor
(SESM) and the counter
shaft speed sensor (SESC)
differ less than 50rpm

The fault is also deactivated
if The sensor signal (SESM)
is not within normal range
There is an active fault on
any of The sensor for the
countershaft speed (SECS)
The sensor for the position
of the split cylinder (SEPoS)
The sensor for the position
of the shift cylinderlR
(SEP0O1R)

The sensor for the position
of the shift cylinder 23
(SEP023)
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FUNCTION | PID/SID

FMI
J1587

ERROR

CONDITION

SYMPTOM

COMMENT

The sensor for the position
of teh range cylinder
(SEPOR)

Sensor for
the speed on
the
mainshaft
(SESM)

FMI2

Data erratic,
intermittent or
incorrect

Activate: The
sensor indicates
wrong traveling
direction
Deactivate: The
sensor indicates
correct traveling
direction

Yellow lamp is
sent
Reduced gear
change
performance

Detailed conditions to
activate

The following conditions
must be fulfilled for a time of
2.0s in order to activate:
The input shaft speed
calculated from the
countershaft speed sensor
(SESC) is above 300 rpm
and the clutch is engaged
or The input shaft speed
calculated from the
countershaft speed sensor
(SECS) is above 600 rpm,
the clutch position is more
engaged than the slip point
and the engine speed is
received from the engine
ECU and above 600rpm.

A forward gear is engaged
in the gearbox and the main
shaft speed sensor (SESM)
indicates reverse movement
or a reverse gear is
engaged and the main shaft
speed sensor (SESM)
indicates forward movement
There is no other active fault
on the sensor for the main
shaft speed (SESM)

There is no active fault on
any of:

-The sensor for the
countershaft speed (SECS)
-The sensor for the clutch
position (SePoC)

-The sensor for the position
of the split cylinder (SePoS)
-The sensor for the position
of the shift cylinder (1R
SEPo01R)

-The sensor for the position
of the shift cylinder (23
SEP023)

-The sensor for the range
cylinder (SEPoR)

The fault is deactivated if
the following conditions are
fulfilled for a time of 2,0s:
The input shaft speed
calculated from the counter
shaft speed sensor (SECS)
is above 300 rpm and the
clutch is engaged or The
input shaft speed calculated
from the counter shaft speed
sensor (SECS) is above 600
rpm, the clutch position is
more engaged than the slip
point and the engine speed
is received from the engine
ECU and above 600rpm

A forward gear is engaged
in the gearbox and the main

PA1602 SECTION 07

48




Section 07: TRANSMISSION

FUNCTION | PID/SID FMI ERROR CONDITION SYMPTOM COMMENT
J1587
shaft speed sensor (SESM)
indicates forward movement
or A reverse gear is
engaged and the main shaft
speed sensor (SESM)
indicates reverse
movement.
The fault is also deactivated
if the main shaft speed
sensor (SESM) signal is not
within normal range, or if
there is an active fault on
any of the sensors:
-The sensor for the
countershaft speed (SECS)
-The sensor for the clutch
position (SePoC)
-The sensor for the position
of the split cylinder (SePoS)
-The sensor for the position
of the shift cylinder (1R
SEP01R)
-The sensor for the position
of the shift cylinder (23
SEP023)
-The sensor for the range
cylinder (SEPoR)
Activate: Signal .
Sensor for or supply voltage YeIIO\éveI:tmp IS
the speed on Voltage is above normal
th epm ain EMI3 above normal | range Rec::l:g;cggear
or shorted Deactivate:
shaft high Signal and performance
(SESM) supply voltage is Reduced gear
; change comfort
in normal range.
Activate: Signal
and supply Yellow lamp is
Sensor for voltage is below sent
the speed on Voltage below | normal range. Reduced gear
the main FMI4 normal or Deactivate: change
shaft shorted low Signal and performance
supply voltage is Reduced gear
(SESM) within normal change comfort
range
Activate:
;.iiglnal voltag?
is below normal :
Sensor for range and, Yellogvelr?tmp IS
the speed on Current below | 2 ISuppI_y - th Reduced gear
the main FMI5 normal or vo tag? IS In the change
shaft open circuit g%;”(‘:i‘ivr:t”ege performance
(SESM) Signal and Reduced gear
. change comfort
supply voltage is
in the normal
range
Activate low: Low:
1.The sensor Yellow lamp is
Sensor for signal is in sent
the Data valid but go'rl'rgirllpzzgtire Syégt;%g;r:illgh Gearbox oil temperature
temperature PID177 EMIO above normal is above 100dgC | temperature is it fault codes are only set if the
of the operational during 18000s Medium: vehicle has c_)ll temperature
gearbox oil range Deactivate low: Yellow lampis | S€"°9" functionality installed
(SETeGO 1. The sensor sent
signal is in Symbol for high
normal range gearbox oil
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FUNCTION

PID/SID

FMI
J1587

ERROR

CONDITION

SYMPTOM

COMMENT

2. Temperature
is below 100dgC

Activate
medium: 1. The
sensor signal is
in normal range
2. Temperature
above 120dgC
during 600s
Deactivate
medium: 1. The
sensor signal is
in normal range
2. Temperature
is below 120dgC

Activate high:
1. The sensor
signal is in
normal range
2. Temperature
is above 140dgC
during 30s
Deactivate
high: 1. The
sensor signal is
in normal range
Temperature is
below 140dgC

temperature is lit
High:

Red lamp is sent
Symbol for high
gearbox oil
temperature is lit

Sensor for
the
temperature
of the
gearbox oil
(SETeGO

FMI4

Voltage below
normal or
shorted low

Activate: The
sensor signal is
below normal
range
Deactivate: The
sensor signal is
in normal range

Yellow lamp is
sent

Sensor for
the
temperature
of the
gearbox oil
(SETeGO

FMI5

Current below
normal or
open circuit

Activate: The
sensor signal is
above normal
range
Deactivate: The
sensor signal is
in normal range

Yellow lamp is
sent

Sensor
position of
the clutch

(SEPoC and
SEPOoCINV)

PID33

FMI2

Data erratic,
intermittent or
incorrect

Activate: The
difference
between clutch
positions
indicated by the
sensor signal
(SEPoC) and the
inverted sensor
signal ( SEPoC
INV) is to large
and both signals
is within normal
range
Deactivate: The
difference
between clutch
positions
indicated by the
sensor signal
(SEPoC) and the
inverted sensor
signal ( SEPoC

Yellow lamp is
sent
Reduced clutch
performance
Reduced
gearbox comfort
at start and
marshalling
Gear changes
are slow

The PID 33 fault code
should not be set if there is
an active fault code on the
clutch position sensor
supply (PPID 54)

The clutch position sensor
has four connectors: one
supply, one ground and two
connectors for the sensor
signal. With correct input the
input voltage of the sensor
signal, the inverted sensor
signal and the sensor
supply, they will follow the
nominal relation (Usepoc +
Usepoc_inv) / Usepoc5V =
100%
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FUNCTION | PID/SID FMI ERROR CONDITION SYMPTOM COMMENT
J1587
INV) is normal
Activate: Sensor
signal is short vellow lamp is
circuit to Ubatt or sent P
sensor supply,
Sepsor f Voltage when at least ng#gzrer?];l]%tgh The PID 33 fault code
osition o0 i i
Ft)he clutch FMI3 above normal (s)gr?s(grtgie nals is Reduced zﬂo:éttjivlolfazeltScetzjtc;;tgﬁrt(:ulas
or shorted 9 gearbox comfort o
(SEPOC and h above normal clutch position sensor
high range at start and supply (PPID 54)
SEPOCINV) Deact-ivate' No marshalling g
T Gear changes
sensor signal is are slow
above normal
range
Activate: 1.
Open circuit on
any of the sensor
signals is
detected when:
one of the
sensor signals is
within normal
range and the .
Yellow lamp is
other sensor sent
signal is below
SQUSOI’ normal range Regrl;gsr?];:]létgh The PID 33 fault code
position of Current below | 2. Open circuit P Reduced should not be set if there is
the clutch FMI5 normal or on ground, gearbox comfort an active fault code on the
(SEPoC and open circuit getected when at start and clutch position sensor
oth the sensor ; supply (PPID 54)
SEPOCINV) signals are marshalling
within the normal gegrrec:ﬁ)r:/\g/]es
range and the
sum of the
sensor signals is
above a specific
value
Deactivate: No
activation
condition is no
longer fulfilled
Activate: Both
sensor signals
are below normal
when:
1. Status of the
sensor ASIC
reports internal Yellow lamp is
fault on the sent
Sensor
position of . : P should not be set if there is
the clutch FMiz2 | Faulty device | Gnd on any of Reduced an active fault code on the
or component | the sensor gearbox comfort o
(SEPoC and signals, or at start and clutch position sensor
SEPOCINV) 3. Open circuit marshalling supply (PPID 54)
on supply, or gear changes
4. Short circuit are slow
between the two
sensor signals
Deactivate: Both
sensor signals
are not below
normal level
Sensor Calibration Acti_vate: 1. Th_e Yellow lamp is The PID 33 fault c_ode _
osition of EMI13 value out of CSin NVRAM is sent should not be set if there is
p range not correct Cranking is an active fault code on the
the clutch 9 2. The cylinder inhibited clutch position sensor
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FUNCTION | PID/SID FMI ERROR CONDITION SYMPTOM COMMENT
J1587
(SEPOC and ha; not been Engine can not supply (PPID 54)
SEPOCINV) calibrated start
Deactivate:
Sensor signal
has been
successfully
calibrated
Yellow lamp is
sent
Activate: The Slow
Slow clutch Voltage Iow-sidg dr_ive is engagement/dis
above normal short circuit to engagement
valves low PSID6 FMI3 Ubatt disabled
: orshorted | pooctivate: The | Reduced clutch
side (VAS-) high eactivate: The educed clutc
low-side drive is performance,
OK especially at
start and
marshalling
Activate: 1. The
low-side drive is Yellow lamp is
short circuit to sent Slow
Gnd and engagement
Slow clutch Current allbove 2. ;I_'he;e ilst noOI /diszngabgleanent
normal or active fault code isable
\{alves low FMI6 grounded for short circuit Reduced clutch
side (VAS-) circuit to Gnd on VASE performance,
or VASD especially at
Deactivate: The start and
low-side drive is marshalling
OK
Detailed conditions to
activate/deactivate:
The following conditions
must be fulfilled three times
(only once if the fault code-
filter is switched OFF) in a
row, in order to set the fault
code:
Conditions to (engag‘ement of another
gear will reset the count)
set the fault . . .
code: - The split cyllnde_r position
i Unintentional | -The split indicates that split gear
Split disenaageme lind P it Yellow lamp is leaves the indirect position
engagement PSID23 FMIO nt of ?ndgirect :2/;;\r/1e§;hpe05| 1on sent - The split cylinder valves
system soli e . Loss of torque are inactive
plit indirect position “There i tive fault on
“The split There is no active
. any of the sensor for the
cylinder valves Iy . ;
are inactive position of the split cyllnd_er
(SEPo0S) the valve for shift
to direct split the valve for
shift to indirect split
- There is no active fault
code for low air pressure
note: The fault will always
have the state inactive.
Check fault-count and last
occurrence to get more
information
Conditions to Detailed conditions to
set the fault activate/deactivate:
; Unintentional | code: :
en aSpe“:nent EMIL disengageme | -The split YeIIO\éveI:tmp IS The following conditions
g9ag nt of direct cylinder position L £ must be fulfilled three times
system split leaves the direct 0SS OTIOrque | only once if the fault code-
position filter is switched OFF) in a
-The split row, in order to set the fault
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FUNCTION

PID/SID

FMI
J1587

ERROR

CONDITION

SYMPTOM

COMMENT

cylinder valves
are inactive

code:

(engagement of another
gear will reset the count)

- The split cylinder position
indicates that split gear
leaves the direct position

- The split cylinder valves
are inactive

- There is no active fault on
any of the sensor for the
position of the split cylinder
(SEPo0S) the valve for shift
to direct split the valve for
shift to indirect split

- There is no active fault
code for low air pressure
Note: The fault will always
have the state inactive.
Check fault-count and last
occurrence to get more
information

Split
engagement
system

FMI2

Unintentional
disengageme
nt of neutral
split

Conditions to
set the fault
code:

-The split
cylinder position
leaves the
neutral position
-The split
cylinder valves
are inactive

Yellow lamp is
sent

Detailed conditions to
activate/deactivate:

The following conditions
must be fulfilled three times
(only once if the fault code-
filter is switched OFF) in a
row, in order to set the fault
code:

(engagement of another
gear will reset the count)

- The split cylinder position
indicates that split gear
leaves the neutral position
- The split cylinder valves
are inactive

- There is no active fault on
any of the sensor for the
position of the split cylinder
(SEP0S) the valve for shift
to direct split the valve for
shift to indirect split

- There is no active fault
code for low air pressure
Note: The fault will always
have the state inactive.
Check fault-count and last
occurrence to get more
information

Split
engagement
system

FMI11

Blocked
engagement
of indirect
split

Conditions to
set the fault
code:

-The indirect split
gear can not

Yellow lamp is
sent
Loss of torque
Only direct split
gears will be
selected by the
system for a
short while. After
five successful

Detailed conditions to
activate/deactivate:

The following conditions
must be fulfilled three times
(only once if the fault code-
filter is switched OFF) in a
row, in order to set the fault
code:

- The split valve for reaching
indirect split is activated for

engage gearshifts anew | atleast 0.8s
attempt to use - The split cylinder position
indirect split may | sensor indicates that indirect
be made position is not engaged
- There is no active fault on
any of the sensor for the
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FUNCTION | PID/SID

FMI
J1587

ERROR

CONDITION

SYMPTOM

COMMENT

position of the split cylinder
(SEP0S) the valve for shift
to direct split the valve for
shift to indirect split

- There is no active fault
code for low air pressure
The fault is deactivated if
any of the following
conditions are fulfilled:

- The split cylinder position
sensor indicates that indirect
position is engaged

- There is an active fault
code on any of the sensor
for the position of the split
cylinder (SEPoS) the valve
for shift to direct split the
valve for shift to indirect split

Split
engagement
system

FMI12

Blocked
engagement
of direct split

Conditions to
set the fault
code:

-The direct split
gear can not
engage

Yellow lamp is
sent
Loss of torque
Only indirect split
gears will be
selected by the
system for a
short while. After
five successful
gearshifts a new
attempt to use
direct split may
be made

Detailed conditions to
activate/deactivate:

The following conditions
must be fulfilled three times
(only once if the fault code-
filter is switched OFF) in a
row, in order to set the fault
code:

- The split valve for reaching
direct split is activated for at
least 0.8s

- The split cylinder position
sensor indicates that direct
position is not engaged

- There is no active fault on
any of the sensor for the
position of the split cylinder
(SEPo0S) the valve for shift
to direct split the valve for
shift to indirect split

- There is no active fault
code for low air pressure
The fault is deactivated if
any of the following
conditions are fulfilled:

- The split cylinder position
sensor indicates that direct
position is engaged

- There is an active fault
code on any of the sensor
for the position of the split
cylinder (SEP0S) the valve
for shift to direct split the
valve for shift to indirect split

Split
engagement
system

FMI7

Blocked
engagement
of neutral split

Conditions to
set the fault
code:

-The neutral split
gear can not
engage

Yellow lamp is
sent
Eco roll is not
available

Detailed conditions to
activate/deactivate:

The following conditions
must be fulfilled three times
(only once if the fault code-
filter is switched OFF) in a
row, in order to set the fault
code:

- The split valve for reaching
neutral split is activated for
at least 0.8s

- The split cylinder position
sensor indicates that neutral
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FUNCTION | PID/SID FMI ERROR CONDITION SYMPTOM COMMENT
J1587
position is not engaged
- There is no active fault on
any of the sensor for the
position of the split cylinder
(SEPo0S) the valve for shift
to direct split the valve for
shift to indirect split
- There is no active fault
code for low air pressure
The fault is deactivated if
any of the following
conditions are fulfilled:
- The split cylinder position
sensor indicates that neutral
position is engaged
- There is an active fault
code on any of the sensor
for the position of the split
cylinder (SEP0S) the valve
for shift to direct split the
valve for shift to indirect split
Activate: 24V
system: above
36V
Data valid but | 12V system:
TECU Power PID158 EMIO above normal | above 19V Yellow lamp is
supply operational Deactivate: 24V sent
range system: below
36V
12V system:
below 19V
Activate: 24V
system: below
v Yellow lamp is
Data valid but | 12V system:
TECU Power EMIL below normal | below 9V Resdeunged
supply operational Deactivate: 24V gearbox
range i);i;em. above performance
12V system:
above 9V
Activate: The Yellow Iatmp Is
\(alv_e for Voltage h'hgh su_je qnve IS Thesveanve is
activating the PSID20 EMI3 above normal lstortttcwcwt to activated PTO fault codes are only set
PTO number or shorted Degctivate' The The PTO can not | if the PTO exists
1 (VAP1) high high side drive is | D¢ deactivated
OK Reduced gear
change comfort
Activate: The Yellow lamp is
Valve for c bel high side drive is sent
activating the urrent below | o circuit The valve can
FMI5 normal or ; -
PTO number open circuit Deactivate: The not be activated
1 (VAP1) high side drive is The PTO does
OK not work
Activate: The .
Valve for Current above h;‘gh side drive is Yellogvelr?tmp ®
activating the EMIG normal or én(:jrt cireuit to The valve can
PTO number gro_und_ed Deactivate: The not be activated
1 (VAP1) circuit high side drive is | '€ PTO does
OK not work
Valve for Voltage ﬁctriva_lctje:;'he _ Yellow lamp is
St igh side drive is sent
activating the PSID21 FMI3 abovehnormdal short circuit to The valve is
PTO number or Sh.O}:te Ubatt activated
2 (VAP2) '9 Deactivate: The | The PTO can not
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FUNCTION | PID/SID FMI ERROR CONDITION SYMPTOM COMMENT
J1587
high side drive is be deactivated
OK Reduced gear
change comfort
Activate: The Yellow lamp is
\(alv_e for Current below high side drive is sent
activating the EMIS normal or open circuit The valve can
PTO number open circuit Deactivate: The not be activated
2 (VAPZ) P high side drive is The PTO does
OK not work
Activate: The Yellow lamp is
\(alv_e for Current above ZLgohrtsclz(ij::L?i[I;/; 1S sent
activating the EMIG normal or Gnd The valve can
PTO number grounded . . not be activated
circuit Deactivate: The The PTO does
2 (VAP2) high side drive is
OK not work
Activate: 1. The vellow lamp is
high-side drive is oot P
Valve for fast E%‘;rttt‘;;%“'ted o Fast
disengagem bVoltage | 2 there is no engagement/czls
above normal . engagemen
ent of the PSID3 FMI3 or shorted ?;‘U;/s(:‘rettuclitrg&(tie disabled
clutch high Reduced clutch
(VAFD) to Ubatt on VAF- performance
Deactivate: The
high-side drive is | CCa changes
Og are slow
Yellow lamp is
Valve for fast Activate: The - o
disengagem Current below glg:r;séﬁgu?tnve S| disengagement
ent of the FMI5 normal or pen i disabled
open circuit Deactivate: The Reduced clutch
clutch p high side drive is Derformance
(VAFD) OK Gear changes
are slow
Yellow lamp is
Activate: The sent
Valve for fast Current above high-side drive is Fast
disengagem normal or short circuit to disengagement
ent of the FMI6 Gnd disabled
grounded . )
clutch circuit Deactivate: The Reduced clutch
(VAFD) high-side drive is performance
OK Gear changes
are slow
Activate: 1. The vellow lamp is
high-side drive is ot
short circuited to Fast
Valve for fast Voltage :ﬂg?g iesmr?c; ictive engagement/dis
engagement above normal engagement
PSID1 FMI3 fault code for g
of the clutch or shorted o disabled
h short circuit to
(VAFE) high Ubatt on VAF- Reduced clutch
Deactivate: The performance
high-side drive is | CS& changes
Og are slow
Yellow lamp is
. sent
Activate: The
Valve for fast high-side drive is Fast
engagement Current below open circuit engagement
FMI5 normal or D%activate' The disabled
of the clutch open circuit cactlvate. 17 Reduced clutch
high side drive is
(VAFE) OK performance
Gear changes
are slow
Current above | Activate: The Yellow lamp is
Valve for fast FMI6 normal or high-side drive is sent
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FUNCTION | PID/SID FMI ERROR CONDITION SYMPTOM COMMENT
J1587
engagement grounded short circuit to Fast
of the clutch circuit Gnd engagement
Deactivate: The disabled
(VAFE) high-side drive is Reduced clutch
OK performance
Gear changes
are slow
Yellow lamp is
sent
The valve is
activated
Activate: The Indirect and
Valve for Voltage high side drive is neutral split
shifting to above normal short circuit to gears are
. . SID37 FMI3 or shorted Ubatt missing
direct split high Deactivate: The | Automatic gear
(VADS) 9 high side drive is | selection enters
OK faulty gearbox
mode with gear
changes only at
certain vehicle
speeds
Yellow lamp is
sent
The valve can
Activate: The nsot Ipe activated
Valve for c below | high side drive is plit gears are
shifting to urrent below open circuit missing
. K FMI5 normal or D tivate: The Automatic gear
direct Spllt open circuit h.eﬁc .'gag'. . selection enters
(VADS) Olg SIde diVe IS 1 faulty gearbox
K )
mode with gear
changes only at
certain vehicle
speeds
Yellow lamp is
sent
The valve can
Activate: The not be activated
Valve for Current above high si(_:ie d_rive is Split gears are
shifting to normal or short circuit to missing
. . FMI6 ded Gnd Automatic gear
direct split grounce Deactivate: The selection enters
(VADS) cireuit high side drive is faulty gearbox
OK mode with gear
changes only at
certain vehicle
speeds
Yellow lamp is
sent
The valve is
Activate: The activated
Valve for Voltage high sic_ie qrive is Gegrs_ are
shifting to above normal | Short circuit to missing
PSID12 FMI3 or shorted Ubatt Automatic gear
gear 1 high Deactivate: The selection enters
(VAG1) 9 high side drive is | faulty gearbox
OK mode with gear
changes only at
certain vehicle
speeds
Activate: The Yellow lamp is
VE_il\(e for c t bel high side drive is sent
shifting to EMIS ur:gfrr:lal %?W open circuit The valve can
gear 1 open circuit D_eact?vate:_ The not be activated
(VAGl) high side drive is Gegrs_ are
OK missing
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OK

Automatic gear
selection enters

FUNCTION | PID/SID FMI ERROR CONDITION SYMPTOM COMMENT
J1587
Automatic gear
selection enters
faulty gearbox
mode with gear
changes only at
certain vehicle
speeds
Yellow lamp is
sent
The valve can
Activate: The not be activated
Valve for high side drive is Gears are
shifting to Cug;im:;lzc;ve short circuit to miss@ng
gear 1 FMI6 grounded Gnd _ Automatlc gear
ircuit Deactivate: The selection enters
(VAG1) cireut high side drive is | faulty gearbox
OK mode with gear
changes only at
certain vehicle
speeds
Yellow lamp is
sent
The valve can
Activate: The not be activated
Valve for Voltage high side drive is Gears are
shifting to above normal | Shortcireuit to missing
PSID14 FMI3 or shorted Ubatt Automatic gear
gear 2 high Deactivate: The selection enters
(VAG2) '9 high side drive is faulty gearbox
OK mode with gear
changes only at
certain vehicle
speeds
Yellow lamp is
sent
The valve can
Activate: The not be activated
Valve for c belo | Nigh side drive is Gears are
shifting to EMIS urrent below open circuit missing
normal or Deactivate: The Automatic gear
gear 2 open circuit high sid d.' . selection enters
(VAG2) O'& Side diVe IS 1 faulty gearbox
mode with gear
changes only at
certain vehicle
speeds
Yellow lamp is
sent
The valve can
Activate: The not be activated
Valve for Current above high si(_:ie d_rive is Ge_ars_ are
shifting to normal or short circuit to missing
FMI6 rounded Gnd Automatic gear
gear 2 grouna Deactivate: The selection enters
(VAG2) cireut high side drive is faulty gearbox
OK mode with gear
changes only at
certain vehicle
speeds
. . Yellow lamp is
Activate: The
Valve for Voltage h;\gh S|§ie quve IS The \?aelcte can
shifting to above normal | Sfortcireuitto not be activated
PSID15 FMI3 or shorted Ubatt Gears are
gear 3 high Deactivate: The S
(VAG3) '9 high side drive is missing
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FUNCTION | PID/SID FMI ERROR CONDITION SYMPTOM COMMENT
J1587
faulty gearbox
mode with gear
changes only at
certain vehicle
speeds
Yellow lamp is
sent
The valve can
Activate: The not be activated
Valve for high side drive is Gears are
e Current below S missing
shifting to FMI5 normal or open circuit Automatic gear
gear 3 o L Deactivate: The utom g
pen circuit hiah side drive is selection enters
(VAG3) OE faulty gearbox
mode with gear
changes only at
certain vehicle
speeds
Yellow lamp is
sent
The valve can
Activate: The not be activated
Valve for Current above thh sic_ie qrive is Gegrs_ are
o short circuit to missing
Shlftlng to FMI6 norma:jl odr Gnd Automatic gear
gear 3 groun .f Deactivate: The selection enters
(VAG3) cireut high side drive is | faulty gearbox
OK mode with gear
changes only at
certain vehicle
speeds
Yellow lamp is
sent
The valve is
Activate: The activated
Valve for Voltage high si(_:ie d_rive is Ge_ars_ are
shifting to above normal | Shortcireuit to missing
PSID13 FMI3 or shorted Ubatt Automatic gear
gear reverse high Deactivate: The selection enters
(VAGR) '9 high side drive is faulty gearbox
OK mode with gear
changes only at
certain vehicle
speeds
Yellow lamp is
sent
The valve can
Activate: The not be activated
Valve for c below | high side drive is Gears are
shifting to urrent below open circuit missing
FMI5 normal or : . Automatic gear
gear reverse open circuit E.eﬂCt.'c\j/atg'. Th_e selection enters
(VAGR) O'& SIde diVe IS 1 faulty gearbox
mode with gear
changes only at
certain vehicle
speeds
Yellow lamp is
Activate: The The 5;3; can
Valve for Current above high S|c_ie quve s not be activated
shifting to EMIG normal or zhncgt cireuit to Gears are
gear reverse grounded Deactivate: The missing
(VAGR) circuit high side drive is Automatic gear

OK

selection enters
faulty gearbox
mode with gear
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OK

selection enters
faulty gearbox
mode with gear

FUNCTION | PID/SID FMI ERROR CONDITION SYMPTOM COMMENT
J1587
changes only at
certain vehicle
speeds
Yellow lamp is
sent
The valve is
Activate: The activated
Valve for Voltage high sic_ie qrive is | Low range gears
shifting to above normal short circuit to are missing
. SID35 FMI3 or shorted Ubatt Automatic gear
high range high Deactivate: The selection enters
(VAHR) 9 high side drive is | faulty gearbox
OK mode with gear
changes only at
certain vehicle
speeds
Yellow lamp is
sent
The valve can
Activate: The F?Ot be activated
Valve for high side drive is | R2nge gears are
shifting to Current below Open circuit missing
. FMI5 normal or . . Automatic gear
hlgh range open circuit D_eactyvate._ Th_e selection enters
high side drive is
(VAHR) 9 faulty gearbox
OK )
mode with gear
changes only at
certain vehicle
speeds
Yellow lamp is
sent
The valve can
Activate: The not be activated
Valve for Current above high sic_ie qrive is Range_ gears are
shifting to normal or short circuit to missing
. FMI6 rounded Gnd Automatic gear
high range gro it Deactivate: The selection enters
(VAHR) cireut high side drive is | faulty gearbox
OK mode with gear
changes only at
certain vehicle
speeds
Yellow lamp is
sent
The valve is
activated
Activate: The Direct and
Valve for Voltage hihgh si(_je d_rive is neutral split
i short circuit to gears are
_shifting to SID38 FMI3 abo"ehno”ga' Ubatt missing
indirect split or Sh orzte Deactivate: The | Automatic gear
(VAIDS) 9 high side drive is | selection enters
OK faulty gearbox
mode with gear
changes only at
certain vehicle
speeds
Yellow lamp is
sent
Activate: The The valve can
VE_il\(e for c t bel high side drive is | not be activated
shifting to EMIS ur:gfrr:lal %?W open circuit Split gears are
indirect split open circuit | Deactivate: The missing
(VAIDS) high side drive is Automatic gear
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OK

FUNCTION | PID/SID FMI ERROR CONDITION SYMPTOM COMMENT
J1587
changes only at
certain vehicle
speeds
Yellow lamp is
sent
The valve can
Activate: The not be activated
Valve for Current above high side drive is Split gears are
shifting to normal or short circuit to missing
indi l FMI6 rounded Gnd Automatic gear
Inairect split 9 circuit Deactivate: The selection enters
(VAIDS) high side drive is | faulty gearbox
OK mode with gear
changes only at
certain vehicle
speeds
Yellow lamp is
sent
The valve is
Activate: The Hailgtrzvraatr?;e
Valve for Voltage high si(_:ie d_rive Is gears are
shifting to above normal | Shortcircuitto missing
SID36 FMI3 Ubatt .
low range or shhorzted Deactivate: The Al:tomatlc gear
ig ; . Lo selection enters
(VALR) ggh side drive is faulty gearbox
mode with gear
changes only at
certain vehicle
speeds
Yellow lamp is
sent
The valve can
ve f Activate: The Sgabg agg\rlst:i
VE—;l \-/e or Current below high side drive is g:nisgsin
sh|ft|ng o FMI5 normal or open circuit Automatic%ear
low range open circuit Eieﬁcst;g:tgr:i\;hg selection enters
(VALR) O& faulty gearbox
mode with gear
changes only at
certain vehicle
speeds
Yellow lamp is
sent
The valve can
Activate: The not be activated
Valve for Curent above | N0 sl diveis | Range earsae
Shlftlng to FMI6 n?(:umnﬂ:é Gnd Automatic gear
low range 9 circuit Deactivate: The selection enters
(VALR) high side drive is | faulty gearbox
OK mode with gear
changes only at
certain vehicle
speeds
Activate: 1. The Yellow lamp is
high-side drive is
Valve for short circuit to en Zer:n?é?mvtydis-
slow Voltage Ubatt and gn ga ement
disengage- PSID4 Fmiz | above ngrmal gcg\t];:‘gljlst nge dgisgbled
ment of the or T}?Or:ted for short circuit Re:#gfn?acr:légh
clutch g to Ubatton VAS- | P OUPEACS,
(VASD) D.eact@vate:' Th? sriart anyd
high-side drive is marshalling
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FUNCTION | PID/SID FMI ERROR CONDITION SYMPTOM COMMENT
J1587
Val}/e for Activate: The Yellogvelr?tmp is
slow high-side drive is
; Current below - Slow
disengage- open circuit .
FMI5 normal or ; . disengagement
ment of the open circuit | Deactivate: The disabled
clutch gah-mde drive s | Reduced clutch
(VASD) performance
Valve for Activate: The Yellow lamp is
. slow Current above rs];\gohr;sclz(ijr?:uditn:/oe s sent Slow
disengage- EMIG normal or Gnd disengagement
ment of the grounded Deactivate: The disabled
circuit ; . L Reduced clutch
clutch high-side drive is performance
(VASD) OK
Activate: 1. The .
high-side drive is Yes”é’r‘ﬁ 'Salronv‘j is
short circuit to .
Valve for Volage | Upattana | enoagemenia
slow above ngrmal 2. There is no c?isgbled
engagement PSID2 FMI3 or shorted %,t':ﬁgglélitrgﬁge Reduced clutch
of the clutch high to Ubatt on VAS- performance,
(VASE) Deactivate: The es;igg?:]ydat
high-side drive is marshallin
OK 9
Yellow lamp is
Valve for Activate: The eﬁggtgg::/m
slow Current below glpg:r;sgiriuc:trlve IS disabled
by | opencicur | Deactivate: The | FECEEET CE
of the clutch high-side drive is ially at
(VASE) OK especially at
start and
marshalling
Yellow lamp is
Activate: The sent Slow
Valve for Current above high-side drive is engagement
slow normal or short circuit to disabled
engagement FMI6 rounded Gnd Reduced clutch
of the clutch 9 circuit Deactivate: The performance,
VASE high-side drive is especially at
( ) OK start and
marshalling
Red lamp is sent
The valve and
Activate: The thi(gir\?:;gre
Valve for the Voltage high side drive is The gearbox will
short circuit to .
gearbox above normal be damaged if
k PSID22 FMI3 or shorted Ubatt the vehicle
brake high Deactivate: The drives
(VAGB) g high side driveis | 1
OK e prop shaft
has to be
removed to
move the vehicle
. Yellow lamp is
Activate: The
Valve for the iah side drive i sent
Current below high side drive is The valve can
gearbox open circuit -
FMI5 normal or : ] not be activated
brake open circuit Deactivate: The Shifting to the
P high side drive is g
(VAGB) OK start gear takes
long time
Valve for the Current above | Activate: The Yellow lamp is
normal or high side drive is sent
gearbox FMI6 grounded short circuit to The valve can
brake circuit Gnd not be activated
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FUNCTION | PID/SID | FMI ERROR CONDITION SYMPTOM COMMENT
J1587
(VAGB) Deactivate: The Shifting to the
high side drive is start gear takes
OK long time
10. VOLVO I-SHIFT TRANSMISSION GSECU FAULT CODES
FIDYPIPID FMI | LAMP CONTENT TEXT COMMENT CONSEQUENCES
SID/PSID
SID231 | 2 | None | SAEJ1939 . : Redundancy on J1587
Data Link
Check Gear
Only for
SID237 3 Start e_nable Selector EMS1.xx Start relay not working
device System at next .
vehicles
stop
Program Gear Selector Not possible to engage
SID240 2 memory System failure Boot gear
SAE J1708
SID250 |9 | None 151587 data link - - -
SID253 > Program Gear Sele_ctor i Not possible to engage
memory System failure gear
Gear Selector i Not possible to engage
SID254 | 12 Controller #1 | g8t 8 e goar
Gear level Check Gear
. Selector Not possible to
PSIDI 12 position System at next i engage/change gear
sensors
stop
Fault displayed after
Check Gear ignition OFF. Risk of
Output actuator Selector i battery discharge if main
PSID36 ! (REPS) System at next circuit breaker is not
stop opened when vehicle is
not used
Check Gear
Output actuator Selector .
PSID36 12 (REPS) System at next - Gearbox not supplied
stop
PSID42 2 None | Ignition signals - - Power supply always on
Check Gear
PSID200 9 None Data Link, Selector gl?/ll%/__fgr Affects RT only (can be
MID128 System at next Boot ' sent for VT)
stop
Check Gear
PSID201 9 None Data Link, Selector gl?/ll%/__fgr Affects RT only (can be
MID144 System at next Boot ' sent for VT)
stop
Check Gear
Data Link, Selector Affects RT only (can be
PSID205 9 None MID130 System at next Boot sent for VT)
stop
PA1602 SECTION 07 63




Section 07: TRANSMISSION

2D FMI | LAMP CONTENT TEXT COMMENT CONSEQUENCES
SID/PSID
Only when

Data Link second gear Not possible to switch

PSID214 9 None ' - selector is to/from secondary gear
MID249 .
installed, lever
Boot

11. SPECIFICATIONS

ALLISON AUTOMATIC TRANSMISSION WITH OR WITHOUT RETARDER

H3 Buses

Gross iNPUL POWET (MEXIMUM).......eiitieitieriienteerteesiee st steesteesteesbeesbeesbeesbeesbeesbeesbeesbeesbeesaeesbeeneeenne 500 HP (335 kW)
Gross input torque (MAXIMUIM) ......ueeiieeiiiee e see e s e e sreeesseeesreesreessraeesnsessresesseeesnses 1525 Lbf-ft (2068 Nm)
Rated input speed (MiNIMUM-=-MaXIMUIM) .....ccoiiiiaieee et see s ssesseeseenseens 1600-2300 rpm
H3-45 VIP

Gross iNPUL POWET (MEXIMUM)....c..eiitiiiieitierieerteestee sttt e steesbeesreesbeesbe e bt e sbeesbeesbeesbeesbeesbeesbeeneeenee 525 HP (392 kW)
Gross input torque (MAXIMUIM) ......ueeiieeiiie e see e se e sreeesaeeesareesresesraeessressresesseeessees 1650 Lbf-ft (2237 Nm)
Rated input speed (MiNiMUM-=-MaXiMUIM) .....ccoiiiiaieee e see s seesneeseenseens 1600-2300 rpm
Mounting:

ENGINE e SAE #1 flywheel housing, flex disk drive
Torque converter:

Y e One stage, three element, polyphase
Y =1L o] (o 0TS = L1 USSR TC 551-1.8
Lockup clutch with torsional dampPET ..........c.cocueiiiiiieieeeee e Integral/standard
Gearing:

B L= OO UPUUSRP PR ORTPPPRPIN Patented, constant mesh, helical, planetary
Ratio

] TP TP PR 3.51:1
=TT [0 HO TP PSP UPP RPN 1911
LI 1o PP P TSP 1.43:1
o 10 1 o TR USRS 1.00:1
11 TP PP PR TR 0.74:1
YD1 SRRSO 0.64:1
REVEISE ...ttt R e R e R e e nR e e n R e R e et nre e rean 4.80:1

Ratio coverage:
LTS o 15T S 5.48:1

0 Gear ratios do not include torque converter multiplication.

Oil System:

L@ 7111 o1 TSRS TRANSYND, DEXRON-III
Capacity (excluding external CIrCUILS) ........cccueerueeiiieriiir e e sie e estee e sre e eeee s Initial fill 47 US qts (45 liters)
(O | Iex g F= o [0 L= USRS 24 US qts (23 liters)
Oil change (With retarder)........ccoocei i 27.6 US qts (26.5 liters)
Oil Filters:

= OO PPR PRI Allison Transmission
1Y €L RSO UPR USRI Disposable cartridge
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Prevost part number (2-filters replacement Kit) ...........coouveiiii e e 571709
VOLVO I-SHIFT TRANSMISSION

Oil System:

L@ 1 11 o LTSRS CASTROL SYNTRANS 75W85
(O | e g F= o o L= USRI 16 US qts (15 liters)
Oil Filter:

= LTRSS Volvo
1Y/ 01 SRR Disposable cartridge
Prevost Part NUMIDET..........oo et ee e s st e e e st b e e e s stre e e e eataeeeseseeeessnreneeennnes 20779040
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