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The parameters which are important for our vehicle are read and evaluated in this 
description.
The comparison values which are specified for the parameters are displayed in the 
following modes and speed ranges.

1. Idle speed 900 rpm without load in transport mode
2. CM 2200 – sweeping mode ECO mode 1400 rpm
3. CM 2200 – sweeping mode standard mode 1700 rpm

Turbine speed with potentiometer set to 100 % in position 10
4. CM 2200 – sweeping mode max. mode 2000 rpm

Turbine speed with potentiometer set to 100 % in position 10
5. M29 – engine speed with ADR set to 2800 rpm (nominal speed) under load
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• Selection and opening of parameter group 1. Particle filter
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Explanation of particle filter parameter group (DPF)
The differential pressure may not exceed 0.3 bar at the maximum engine speed.
A differential pressure that is too high is an indication of a blocked diesel particle filter.
The maximum particle weight of the diesel particle filter is 38 grammes. 
With a particle weight of 38 grammes, error P242F is stored as active in the engine control unit, and the 
engine power is reduced by 25 %.
Automatic regeneration of the particle filter is not possible in this condition, and particle filter 
regeneration can only be initiated by means of a service generation.
From a particle weight of 33 grammes and above, the DPF regeneration request indicator lamp (H50) 
illuminates. From a particle weight of 38 grammes, the DPF regeneration request indicator lamp (H50) 
and also the EOBD/MIL warning light (H49) illuminate.

If the vehicle is operated for a long period with a blocked diesel particle filter, consequential damage to 
the EGR valve and the turbocharger may occur, since the exhaust gas is unable to escape via the 
particle filter. 

If the particle filter is blocked, problems may also occur when starting the engine.

It is also essential to check the load condition of the diesel particle filter in the event of error messages 
due to low charge pressure (lack of engine power). Because of the blocked particle filter, the 
turbocharger no longer reaches the required engine speed and the charge pressure is no longer 
achieved.
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1. Idle speed 900 rpm without load in transport mode

2. Particle filter DPF

Pressure sensor DPF B38
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2. CM 2200 – sweeping in ECO mode 1400 rpm

2. Particle filter DPF

Pressure sensor DPF B38
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3.  CM 2200 – sweeping in standard mode 1700 rpm
Turbine speed with the potentiometer set to 100 % in position 10.

2. Particle filter DPF

Pressure sensor DPF B38
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4.  CM 2200 – sweeping in max mode 2000 rpm
Turbine speed with the potentiometer set to 100 % in position 10.

2. Particle filter DPF

Pressure sensor DPF B38
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5. M29 – engine speed with ADR set to 2800 rpm (nominal speed) under load

The differential pressure may not exceed 0.3 bar at the maximum engine speed.

2. Pressure channels

Pressure sensor DPF B38
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• Selection and opening of parameter group 2. Pressure channels
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1. M29- CM 2200 idle speed 900 rpm without load in transport mode  

2. Pressure channels

Charge air + Charge air pressure sensor B4

Rail pressure sensor at rail pipe B3
Pressure sensor DPF B38

Differential pressure sensor DPF B38

actual value
set point
actual value
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2. CM 2200 sweeping in ECO mode 1400 rpm

2. Pressure channels

Charge air + Charge air pressure sensor B4

Rail pressure sensor at rail pipe B3
Pressure sensor DPF B38

Differential pressure sensor DPF B38

actual value
set point
actual value
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3. CM 2200 sweeping in standard mode 1700 rpm
Turbine speed with the potentiometer set to 100 % in position 10.

2. Pressure channels

Charge air + Charge air pressure sensor B4

Rail pressure sensor at rail pipe B3
Pressure sensor DPF B38

Differential pressure sensor DPF B38

actual value
set point
actual value
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4.  CM 2200 sweeping in max mode 2000 rpm
Turbine speed with the potentiometer set to 100 % in position 10.

2. Pressure channels

Charge air + Charge air pressure sensor B4

Rail pressure sensor at rail pipe B3
Pressure sensor DPF B38

Differential pressure sensor DPF B38

actual value
set point
actual value
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5. M29 – engine speed with work speed control (ADR) set to 2800 rpm (nominal speed) 
under load.

The charge pressure (boost sensor B4) must build up to more than 2 bar at the 
nominal speed under load.
The DPF differential pressure (B38) may not exceed 0.3 bar at the maximum engine 
speed. 

2. Pressure channels

Charge air + Charge air pressure sensor B4

Rail pressure sensor at rail pipe B3
Pressure sensor DPF B38

Differential pressure sensor DPF B38

actual value
set point
actual value
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• Selection and opening of parameter group 3. Injection setpoint

Injection quantity
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Explanation concerning injection setpoint parameter group
With Common Rail diesel systems, the injection is subdivided into 3 groups.

1. Pre-injection for smooth engine running
2. Main injection for a good torque characteristic
3. Post-injection for a good Nox value

In this injection setpoint parameter group, the “Quantity introduced by main injection” measurements are 
evaluated depending on the engine speed.
The “Quantity introduced by main injection” should be 75 mm^3/ stroke (cubic millimetres per stroke) in 
the full load range.
All other values in this parameter group are not relevant for the M29- CM 2200.
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1. Idle speed 900 rpm without load in transport mode

3. Injection quantity
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3. Injection quantity

2. Sweeping in ECO mode 1400 rpm
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3.  Sweeping in standard mode 1700 rpm
Turbine speed with the potentiometer set to 100 % in position 10.

3. Injection quantity
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4.  Sweeping in max mode 2000 rpm
Turbine speed with the potentiometer set to 100 % in position 10.

3. Injection quantity
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5. M29 - engine speed with ADR set to 2800 rpm (nominal speed) under load.

The “Quantity introduced by main injection” should be a maximum of 75 mm^3 / stroke (cubic 
millimetres per stroke) in the full load range.
All of the other values in this parameter group are not relevant for our vehicle.

3. Injection quantity
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• Selection and opening of parameter group 4. Application parameters
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The quality of the engine oil with regard to oil dilution is evaluated in this parameter group. There are no 
reference values for our vehicles which are an indication of excessive oil dilution.
Excessive oil dilution is indicated with an error message, warning light EOBD/MIL H49 comes on and is 
stored in the engine control unit with fault code P252F.

4. Application parameters

Not relevant for M29- CM 2200
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• Selection and opening of parameter group 5. Temperature channels
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At a fuel temperature of more than 75 °C, the power of the engine is reduced and fault code P0168 is 
stored in engine control unit A1.
Regeneration of the diesel particle filter is aborted at a DPF inlet temperature of more than 700 °C.

5. Temperature channels

Coolant temperature sensor B5

Fuel temperature sensor B6
Temperature sensor DOC-IN B 44
Temperature sensor DPF-IN B 42

max. fuel temperature 75 °C

max. temperature DPF- In 700 °C
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• Selection and opening of parameter group 6. Sensor signal voltage
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1. Idle speed 900 rpm without load in transport mode

Pedal value transmitter B40 (accelerator) is 
evaluated by the Hydrostat control unit A12. 
Evaluation via Bodas/ process parameters/ 
group 13.3 +13.4

Parameter Sensor Values (V+ mA) Resitance

Ambient sensor voltage Ambient-Sensor B64 5 Volt No value

Water temp. sensor voltage Water (Coolant) temprature sensor B5 5 Volt 2500 Ohm at 25° C
coolant temperture

BOOST temperature sens. voltage Charge air + charge air pressure
sensor B4

5 Volt No value

Fuel temperature sensor voltage Fuel temperature sensor (integrated in 
the fuel filter) B6

5 Volt 2050 Ohm at 25 ° C
fuel temperature

Rail pressure sensor voltage Rail pressure sensor at the rail pipe B3 5 Volt No value

Setpoint current for meetering unit Fuel metering unit Y25 (at HP- pump)) 1800 mA 2 Ohm

DPF differential pressure voltage Differential pressure sensor DPF B38 5 Volt No value

B64
B5

B4
B6
B3
Y23
B38

6. Sensor signal voltage
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2. Sweeping in ECO mode rpm

6. Sensor signal voltage

Parameter Sensor Values (V+ mA) Resitance

Ambient sensor voltage Ambient-Sensor B64 5 Volt No value

Water temp. sensor voltage Water (Coolant) temprature sensor B5 5 Volt 2500 Ohm at 25° C
coolant temperture

BOOST temperature sens. voltage Charge air + charge air pressure
sensor B 4

5 Volt No value

Fuel temperature sensor voltage Fuel temperature sensor (integrated in 
the fuel filter) B6

5 Volt 2050 Ohm at 25 ° C
fuel temperature

Rail pressure sensor voltage Rail pressure sensor at the rail pipe B3 5 Volt No value

Setpoint current for meetering unit Fuel metering unit Y25 (at HP- pump)) 1800 mA 2 Ohm

DPF differential pressure voltage Differential pressure sensor DPF B38 5 Volt No value

B64
B5

B4
B6
B3
Y25
B38
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3.  Sweeping in standard mode 1700 rpm
Turbine speed with the potentiometer set to 100 % in position 10.

6. Sensor signal voltage

Parameter Sensor Values (V+ mA) Resitance

Ambient sensor voltage Ambient-Sensor B64 5 Volt No value

Water temp. sensor voltage Water (Coolant) temprature sensor B5 5 Volt 2500 Ohm at 25° C
coolant temperture

BOOST temperature sens. voltage Charge air + charge air pressure
sensor B 4

5 Volt No value

Fuel temperature sensor voltage Fuel temperature sensor (integrated in 
the fuel filter) B6

5 Volt 2050 Ohm at 25 ° C
fuel temperature

Rail pressure sensor voltage Rail pressure sensor at the rail pipe B3 5 Volt No value

Setpoint current for meetering unit Fuel metering unit Y25 (at HP- pump)) 1800 mA 2 Ohm

DPF differential pressure voltage Differential pressure sensor DPF B38 5 Volt No value

B64
B5

B4
B6
B3
Y25
B38
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4.  Sweeping in max mode 2000 rpm
Turbine speed with the potentiometer set to 100 % in position 10.

6. Sensor signal voltage

Parameter Sensor Values (V+ mA) Resitance

Ambient sensor voltage Ambient-Sensor B64 5 Volt No value

Water temp. sensor voltage Water (Coolant) temprature sensor
B5

5 Volt 2500 Ohm at 25° C
coolant temperture

BOOST temperature sens. voltage Charge air + charge air pressure
sensor B 4

5 Volt No value

Fuel temperature sensor voltage Fuel temperature sensor (integrated
in the fuel filter) B6

5 Volt 2050 Ohm at 25 ° C
fuel temperature

Rail pressure sensor voltage Rail pressure sensor at the rail pipe
B3

5 Volt No value

Setpoint current for meetering unit Fuel metering unit Y25 (at HP-
pump))

1800 mA 2 Ohm

DPF differential pressure voltage Differential pressure sensor DPF B38 5 Volt No value

B64
B5

B4
B6
B3
Y25
B38
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5. M29 – engine speed with ADR set to 2800 rpm (nominal speed) under load.

6. Sensor signal voltage

Parameter Sensor Values (V+ mA) Resitance

Ambient sensor voltage Ambient-Sensor B64 5 Volt No value

Water temp. sensor voltage Water (Coolant) temprature sensor B5 5 Volt 2500 Ohm at 25° C
coolant temperture

BOOST temperature sens. voltage Charge air + charge air pressure
sensor B 4

5 Volt No value

Fuel temperature sensor voltage Fuel temperature sensor (integrated in 
the fuel filter) B6

5 Volt 2050 Ohm at 25 ° C
fuel temperature

Rail pressure sensor voltage Rail pressure sensor at the rail pipe B3 5 Volt No value

Setpoint current for meetering unit Fuel metering unit Y25 (at HP- pump)) 1800 mA 2 Ohm

DPF differential pressure voltage Differential pressure sensor DPF B38 5 Volt No value

B64
B5

B4
B6
B3
Y25
B38
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• Selection and opening of parameter group 7. Rail pressure check

�
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• M29- CM 2200 ignition switched on; engine is off.

7. Rail pressure check

Rail pressure sensor at rail pipe B3
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• M29- CM 2200 ignition switched on; engine starts.

The actual value and the target value of the rail pressure sensor B3 is evaluated by the engine 
control unit during the starting procedure. The rail pressure is not monitored. This means that 
no active fault (e.g. P0087) is set during the starting procedure. 

At the end of the starting procedure, the target value and the actual value should more or less 
correspond.  

7. Rail pressure check

Fuel metering unit Y29
Fuel metering unit Y29

Rail pressure sensor at rail pipe B3
Set point
Actual value
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2. CM 2200 sweeping in ECO mode 1400 rpm

If the actual value does not correspond with the target value, fault P0087 or P0088 is stored in the 
engine control unit. 

7. Rail pressure check

Fuel metering unit Y29
Fuel metering unit Y29

Rail pressure sensor at rail pipe B3
Set point
Actual value
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3.  CM 2200 sweeping in standard mode 1700 rpm
Turbine speed with the potentiometer set to 100 % in position 10.

If the actual value does not correspond with the target value, fault P0087 or P0088 is stored in the 
engine control unit. 

7. Rail pressure check

Fuel metering unit Y29
Fuel metering unit Y29

Rail pressure sensor at rail pipe B3
Set point
Actual value
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4.  CM 2200 sweeping in max mode 2000 rpm
Turbine speed with the potentiometer set to 100 % in position 10.

If the actual value does not correspond with the target value, fault P0087 or P0088 is set in the engine 
control unit. 

7. Rail pressure check

Fuel metering unit Y29
Fuel metering unit Y29

Rail pressure sensor at rail pipe B3
Set point
Actual value
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4.  CM 2200 sweeping in max mode 2000 rpm
Turbine speed with the potentiometer set to 100 % in position 10.

7. Rail pressure check

Fuel metering unit Y29
Fuel metering unit Y29

Rail pressure sensor at rail pipe B3
Set point
Actual value
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5. M29 – engine speed with ADR set to 2800 rpm (nominal speed) under load.

If the actual value does not correspond with the target value, fault P0087 or P0088 is set in the engine 
control unit. 

7. Rail pressure check

Fuel metering unit Y29
Fuel metering unit Y29

Rail pressure sensor at rail pipe B3

max. 1800 mA

Set point
Actual value
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• Selection and opening of parameter group 8. Engine torque/speed request check
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1. Idle speed 900 rpm without load in transport mode.

Evaluation of speed between the Hydrostat control unit A12 and the engine control unit A1 in the no-load 
condition, e.g. idle speed 900 rpm without load.

The “Engine RPM” must correspond with “Request rpm via CAN”.

8. Engine torque/ speed request check
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• Selection and opening of parameter group 9. EGR check

EGR= Exhaust gas recirculation system
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1. Idle speed 900 rpm without load in transport mode.

The EGR valve Y41 is fully closed with -0 % and fully open with -100 %
The EGR valve Y41 is controlled via the CAN BUS.
In the event of a fault at the EGR valve or the EGR actuation, error P402 or P404 is 
stored in the engine control unit.

9. EGR check (EGR= Exhaust gas recirculation system)

Engine rpm

Y41 Position-EGR- Valve
B36 Temp.- Sensor EGR Radiator OUT

B65 Temp.- Sensor Turbocharger OUT 
B4 Charge air temp. + pressure sensor
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2. Sweeping in ECO mode 1400 rpm.

The EGR valve Y41 is fully closed with -0 % and fully open with -100 %
The EGR valve Y41 is controlled via the CAN BUS.
In the event of a fault at the EGR valve or the EGR actuation, error P402 or P404 is 
stored in the engine control unit.

9. EGR check (EGR= Exhaust gas recirculation system)

Engine rpm

Y41 Position- EGR Valve
B36 Temp.- Sensor EGR Radiator OUT
B65 Temp.- Sensor Turbocharger OUT 

B4 Charge air temp. + pressure sensor
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3.  Sweeping in standard mode 1700 rpm
Turbine speed with the potentiometer set to 100 % in position 10.

The EGR valve Y41 is fully closed with -0 % and fully open with -100 %
The EGR valve Y41 is controlled via the CAN BUS.
In the event of a fault at the EGR valve or the EGR actuation, error P402 or P404 is stored in 
the engine control unit.

9. EGR check (EGR= Exhaust gas recirculation system)

Engine rpm

Y41 Position-EGR Valve
B36 Temp.- Sensor EGR Radiator OUT
B65 Temp.- Sensor Turbocharger OUT 

B4 Charge air temp. + pressure sensor
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4.  Sweeping in max mode 2000 rpm
Turbine speed with the potentiometer set to 100 % in position 10.

The EGR valve Y41 is fully closed with -0 % and fully open with -100 %
The EGR valve Y41 is controlled via the CAN BUS.
In the event of a fault at the EGR valve or the EGR actuation, error P402 or P404 is stored in 
the engine control unit.

9. EGR check (EGR= Exhaust gas recirculation system)

Engine rpm

Y41 Position- EGR- Valve
B36 Temp.- Sensor EGR Radiator OUT
B65 Temp.- Sensor Turbocharger OUT 

B4 Charge air temp. + pressure sensor
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The EGR valve (Exhaust gas recirculation valve) Y41 is fully closed at -0 % and fully open at 
-100 %
The EGR valve Y41 is controlled via the CAN BUS.
In the event of a fault at the EGR valve or the EGR actuation, error P402 or P404 is stored in the 
engine control unit.

5. M29 – engine speed with ADR set to 2800 rpm (nominal speed) under load.

9. EGR check (EGR= Exhaust gas recirculation system)

Engine rpm

Y41 Position- EGR- Valve
B36 Temp.- Sensor EGR Radiator OUT
B65 Temp.- Sensor Turbocharger OUT 

B4 Charge air temp. + pressure sensor
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• Selection and opening of parameter group 10. Switch/actuator check
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The status parameters are displayed in this parameter group.

The status of the brake and the status of brake light switch S24 are not displayed in 
the engine control unit A1 but in the Hydrostat control unit A12. Evaluation takes 
place via Bodas/ process parameters/ group 11.3 +11.4

10. Switch/ actuator check
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• Selection and opening of parameter group 11. Engine start check
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COENG_READY = ignition on, engine ready to start.

The synchronisation status and the operating status of the engine are displayed in this parameter group, 
depending on the rail pressure and the engine speed.

EPM_NO_SYNC = synchronisation not yet initiated.

• Ignition switched on, engine is off.

The primary fuel pressure should be approximately 8 bar just after the engine is switched off with the ignition 
switched on. Primary fuel pressure that is too low is usually the result of insufficient feed pump capacity, lack 
of fuel or air in the fuel lines.

1. If the primary fuel pressure is not reached, the manual feed pump should be checked first.
Foreign bodies in the manual feed pump could prevent the diaphragm from closing. 
2. Check fuel filter for soiling and replace if necessary. 
3. Check fuel tank for dirt, clean if necessary. 
4. Check fuel tank intake lines for leaks (air in the fuel lines).

11. Engine start check

Engine rpm

Rail pressure
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COENG_CRANKING = engine is in starting procedure
EPM_NO_SYNC = synchronisation not yet achieved

• Engine during starting procedure

11. Engine start check

Engine rpm

Rail pressure
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COENG_CRANKING = engine is in starting procedure

EPM_FULL_SYNC = synchronisation has been achieved 
The actual value and the target value of the rail pressure sensor B3 is evaluated by the engine 
control unit during the starting procedure. The rail pressure is not monitored. This means that 
no active fault (e.g. P0087) is set during the starting procedure. 

At the end of the starting procedure, the target value and the actual value should be 
approximately the same.  

11. Engine start check

Engine rpm

Rail pressure



Multicar M29
CM 2200 Service Training Diagnose

COENG_RUNNING = engine running

• Starting procedure complete, engine is running

EPM_FULL_SYNC = synchronisation has been achieved 

If the starting procedure is complete and the engine is 
running, synchronisation is also complete.   

11. Engine start check

Engine rpm

Rail pressure
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This page is not relevant for the M29- CM 2200.

This page is not relevant for the M29-
CM 2200.
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• Selection and opening of parameter group 14. Test PTO Switch
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The input voltage for the PTO switch is not evaluated via the engine control unit A1, but via the 
Hydrostat control unit A12.
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