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1. Description:

These operation and maintenance instructions are valid for:

HYDAC- MT- Level Block with LS and RV NG 08

1.1 Technical Data:

Nominal Pressure: PN = 260 bar

Maximum Volume Flow: Q max = 20 l/min

Pipe Connections: with O-ring sealing
in accordance with DIN ISO 6149-1 or
DIN 3852

L (A), R (B), P, T :
LS:

M 18 x 1.5
M 14 x 1.5

Operating Medium: Hydraulic Oil in accord.
with DIN

51524 Part 1 and 2

Operating Temperature Range: - 10 to + 80°C

Filtration: Max. permissible con-
tamination in accord.
with ISO 4406

Class 21/19/16

Surface protection valve block: Fe / Zn-5 C Accord. to DIN 50961

Nominal voltage: UN = 12 V DC

Coil resistance at 20 °C: R20 = 8 Ω

Nominal flow I at 20°C: I N = 1.5 A

Connection plug for the solenoid
valves:

AMP - Junior - Timer
2-polig

Manufacturer:

HYDAC Technology GmbH
Mobiltechnik
Industriestraße
Postfach 1251
66273 Sulzbach
Tel: 0049(0)6897 / 509-01
Fax: 0049(0)6897 / 509-454
E- Mail: mobiltechnik@hydac.com
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1.2 Hydraulic Schematic:

1.3 Functioning:

The MT-level block is utilised in vehicles for the hydro-pneumatic suspension with level con-
trol.

The cylinders for the hydraulic level control are connected to the ports A and B.

The hydraulic pressure supply is connected to the port P and the non-pressurised feedback
of the oil to the port T. It has to be assured that port T towards the tank is open in all opera-
tional modes of the hydraulic supply (e.g. valve circuit of the supplying vehicle).

The LS-port is for the control of an external pressure compensator or the feedback of the LS-
Signal to an LS-capable vehicle.

Raising the level:

When the suspension system requires additional hydraulic oil in order to raise the level (filling
of suspension cylinder), the solenoid valve WK is activated together with the solenoid valve
WSL (WS1) and / or WSR (WS2). For the ports L (A) and R (B) the valves can also be acti-
vated differently.

Selector Valve
WSL

(WS1 - left)
Port L (A)

Selector Valve
WK

Up/Down

Selector Valve
WSR

(WS2 - right)
Port R (B)

Lifting
Right + Left X X X

Lifting
Left X X

Lifting
Right X X

P TLS

AV

WSL
(WS1)

WSR
(WS2)

DB

RV 2

WK

BL1

BL2

BL3

L(A) R(B)1 2
12

1

2

13

2

1 2

M18 x 1,5

M
18

 x
 1

,5

M
18

 x
 1

,5

M14 x 1,5 M18 x 1,5

RV 3

12

RV 1

1 2

BL4

BL5



Betriebs- und Wartungsanleitung 
MT- Niveaublock mit LS und RV NG 08 

Datei: MT-Niveaublock mit LS und RV NG08 deutsch Seite 4 / 8                erstellt H.Kümmel  Stand:17.11.2003

The flow is restricted by the orifices BL2, BL4 and BL5.

In the port LS the orifice BL1 is designed to adapt the LS Signal.

All orifices are optimised at the commissioning with respect to their design and dimensions
and can differ depending on the vehicle design.

By the arrangement of the check valves RV1, RV2 and RV3 the highest pressure is trans-
mitted to the firmly adjusted pressure relief valve DB. This valve has been adjusted to the
maximum system pressure limit according to the parts list and sealed.

Lowering the Level:

In order to discharge the suspension system (lowering the vehicle level) the solenoid valve
WSL (WS1) and / or WSR (WS2) are activated. In doing so the suspension system is con-
nected to the port T by the orifices BL4, BL5 and BL5. . Thus the oil of the suspension sys-
tem can flow off to the tank.

In order to adapt the velocity during the lowering of the vehicle a restriction and adaptation of
the oil flow is firmly pre-set via the orifices. The orifices can be exchanged in installed condi-
tion. The solenoid valve WK has to be disassembled in order to remove orifice BL3.

The system has to be depressurised by the mechanical bleeder screw
"AV" (see page 5) in consideration of the safety instructions at oil side
before components are removed.
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Depressurising the system:

For disassembly and maintenance works the suspension system has to be depres-
surised by the manual relief valve AV at oil side towards the tank!

The valve can only be opened or closed with a tool (hexagonal wrench SW 10). Due to the
inner design of the valve it is prevented that the access plug (M6) is loaded with pressure.
Effective from the series 2004 the port- and valve designations are changed:

  until 2003   effective 2004

  port A →  port L

  port B →  port R

  valve WS1 →  valve WSL

  valve WS2 →  valve WSR
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2. Supply Control:

The HYDAC-MT level blocks with LS and RV NG 08 are subject to a painstaking control prior
to their delivery.

At delivery of the block it has to be checked if:

transport damages occurred, especially the solenoid valves and the pressure relief valves, as
well as the hydraulic ports have to be visually checked for damages,

the hydraulic ports are closed with the protective plugs.

3. Installation and Mounting:

The MT-level blocks can be installed vertically as well as horizontally.

Attention has to be paid so that enough space is available for the installation and de-
installation of the valves and solenoids.

The blocks have threaded mounting holes M6 and M8 and with which they can be directly
fastened.

CAUTION!

In no case mounting elements may ever be welded to the block.

4. Connection:

The piping of the MT-level block with LS and RV NG 08 with the pipeline must be free of
moment and strain. We recommend the use of HYDAC mounting brackets for the mounting
of the pipe lines.

5. Commissioning and Safety Instructions:

Before the MT-level block is pressurised in the system, the system and the piping should
once again be checked.
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5.2 Safety Instructions:

If the MT-level block is run in systems with hydro-accumulators, the
operation instructions for hydro-accumulators have to be observed!

For the filling the operating instructions of the filling- and testing devices for accumulators
have to be observed. Only nitrogen may be used, at no event use oxygen or compressed air
.(Explosion Hazard)

If the overpressure in the nitrogen bottle exceeds the permissible operating over pressure, a
pressure release valve or gas pressure valve have to be operated first, during filling the ac-
cumulator.

The safety and accident prevention instructions for compressed gases and compressed gas
bottles have to be observed.

6. Inspection and Maintenance:

HYDAC-MT- level blocks are virtually maintenance-free. The components have to be visually
checked in regular intervals with respect to damages and leakage.

7. Storage and Conservation:

If the storage period until commissioning does not exceed 3 months, it is sufficient to store
the MT-level block at a dry and cool place where it is protected from direct sunlight. The
block can be stored in any position. In order to prevent dirt from entering the block attention
has to be paid that the hydraulic ports are shut.

If the block is supposed to be stored over a period exceeding one year, the manufacturer
should be contacted.

CAUTION
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8. Disassembly, Inspection and Assembly:
Prior to disassembly works at the MT-level block the suspension  system
has to be depressurised at by opening the manual pressure relief valve
AV.!

The equipment parts can be exchanged. When the valves and the accumulators are installed
the required tightening torque has to be observed.

Component Spanner Size Tightening Torque

Solenoid Valves in Block SW 7/8“ (22,3 mm) 25 - 30 Nm

Mounting nuts of the solenoids on the
valves

manual 4 – 5  Nm

orifice in block SW 5
internal hexagon

finger-tight

locking screw of orifices SW 5
internal hexagon

10 Nm

Pressure relief valve DB4E in Block SW 21 25 + 5 Nm

locking screw of manual relief valve AV SW 10 finger-tight

shut-off valve AV in Block SW 19 20 + 5 Nm

When solenoid valves with higher tightening torque are screwed in,
malfunctions may occur. In this case the valves are not energised.

Before the components are mounted, attention has to be paid that the components are clean
and that the o-rings are not damaged.

9. Spare Parts:
The available spare parts can be gathered from the spare part list of the MT-level block with
LS and RV NG08.

10. Customer Service:
The customer service, especially repair can be performed at the parent company.

HYDAC Technology GmbH
Geschäftsbereich Zentraler Kundendienst
P.O. Box 1251
662373 Sulzbach / Saar
Industriegebiet
66280 Sulzbach / Saar
Tel. 0049(0)6897 / 509-01
Fax. 0049(0)6897 / 509-828

CAUTION

!
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1. Description

These operation and maintenance instructions are valid for:

MT- Mobile-Pressure Compensator
MDW 10- R – XX – DW - XX

1.1 Technical Data:

Nominal Pressure: PN = 210 bar

Maximum Volume Flow: Q max = 80 – 100 l/min

Pipe Connections

Screw Holes in accordance with DIN
3852 T1, Form X,Y

PA, PE :

LS:
Y:

straight screw-in cartridge
for pipe 18-L
M 14 x 1.5
M 16 x 1.5

Operating Medium: Hydraulic Oil in accord.
with DIN

51524 part 1 and 2

Operating Temperature Range: - 10 to + 80°C

Filtration: Max. permissible con-
tamination in accord.
with ISO 4406

Class 21/19/16

Surface Protection  Valve Housing: oil finish

Manufacturer:

HYDAC SYSTEM GmbH
Mobile Division
Industriestraße
P.O. Box 1251
66273 Sulzbach
Phone: 0049(0)6897 / 509-01
Fax: 0049(0)6897 / 509-454
E- Mail: mobiltechnik@hydac.com
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1.2 Hydraulic Schematic:

1.3 Functioning:

The mobile pressure compensator MDW 10 – R – XX – DW - XXX is a two-way pressure
compensator for the use in OPEN CENTER hydraulic systems.

If no pilot pressure arises at port LS, the inner piston is opened against the spring force via
port PE and the medium can flow to port PA. From this port it is transferred to the other ac-
tuators in the hydraulic system of the vehicle.
When at the hydraulic actuator  "1" (e.g.: suspension system) oil is required, the respective
pilot pressure is transferred to the lock-side of the main piston of the pressure compensator
and the piston is closed up to the point where a balance between the spring recess and the
piston area is reached. The maximum pressure in the spring recess is limited by the pressure
valve which was adjusted by the manufacturer to a fixed setting.

The port Y must be depressurised to the tank. When a pressure head occurs in this line to
the tank, the set pressure of the pressure valve increases by the value that corresponds to
the pressure head.

The control connection line between the actuator "1" and the port LS of the mobile pressure
compensator should have a maximum length of 0,5m. The pipe line should have a minimum
of 12L (Pipe 12x1). .Smaller diameters may lead to malfunctions of the mobile pressure
compensator. At the commissioning the LS pilot line has to be ventilated first, as otherwise
the function is not guaranteed. If the LS-signal is transmitted to the port of the vehicle via a
change-over valve chain LS Signal attention has to be paid so that no internal loss or leak-
age in  the LS-line lead to a pressure loss at the LS-port at the pressure compensator.

In the hydraulic pressure supply a maximum pressure relief setting at the pump has to be
available.

vorhandene
Fahrzeughydraulik-
versorgung ohne LS

Anschluß
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B
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A P
E
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"OPEN-

CENTER"
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2. Delivery Control:

The HYDAC-MT- mobile pressure compensators are subject to a thorough control prior to
their delivery.

At delivery of the pressure compensators it has to be checked whether

transport damages occurred, especially the thread ports and the pressure relief valve have to
be visually checked with respect to damages

the hydraulic ports are shut with protective plugs.

3. Installation and Mounting:

The MT- mobile pressure compensators shall be mounted horizontally whereby the port PA
shall be directed downwards. In the connection line to port LS no air cushion shall arise due
to the arrangement, as the function of the mobile pressure compensator can not be guaran-
teed in this case.

Attention has to be paid so that enough space for the installation and de-installation is avail-
able.

CAUTION !

In no case may mounting elements be welded to the valve housing.

4. Connection:

The piping of the MT-mobile pressure compensator MDW with the pipeline has to be free of
stress and moment. We recommend the use of HYDAC mounting brackets for the installation
of the pipe lines.
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5. Commissioning and Safety Instructions:

5.1 Commissioning:

Before the MT Mobile pressure compensator MDW is pressurised in the system, an addi-
tional inspection of the piping and the system should be carried out. The connection line to
the LS-port has to be de-aerated prior to the commissioning!

5.2 Safety Instructions

If the MT- mobile pressure compensator is used in systems comprising
a hydro-accumulator, the operation instructions for hydro-accumulators
will have to be observed!

For filling the operating manuals of the filling and testing equipment have to be observed.
Solely nitrogen should be used, in no case use oxygen or compressed air. (Explosion Haz-
ard)

When the overpressure of the nitrogen bottle exceeds the permissible operating pressure , a
pressure relief valve or gas pressure valve first has to be activated when filling the accumu-
lator.

The regulations for Safety- and  Accident Prevention for the handling of pressure gases and
pressure gas bottles have to be observed.

6. Inspection and Maintenance:

HYDAC-MT- Mobile Pressure Compensators MDW are virtually maintenance-free. The com-
ponents have to be visually checked in regular intervals with respect to damages and leak-
age.

7. Storage and Conservation:

When the storage period until the commissioning does not exceed 3 months, it is sufficient to
store the MT-mobile pressure compensator at a dry and cool place where it is protected from
direct insolation. The position of the mobile pressure compensator can be arbitrary. In order
to avoid the contamination of the valve, attention has to be paid that the hydraulic ports are
shut. In case the mobile pressure compensator is supposed to be stored for a period ex-
ceeding one year, the manufacturer should be consulted.

8. Disassembly, Inspection and Assembly

Before the pressure compensator MDW is disassembled it generally has
to be depressurised at fluid side!

The components can be exchanged. At installation the required tightening torques have to be
observed.

CAUTION

!



Operation and Maintenance Instructions                                                                     
MT- Mobile Pressure Compensator MDW10 – R – XX DW - XXX

G:\MT\Operation and Maintenance Instructions\Mobile Pressure Compensator_MDW_10engl.doc                               Page 6 / 6
H.Kümmel                                                                                                                                                             Dated:22.10.2003

Component Spanner Size Tightening Torque

Straight screw-in plugs 18-L (special de-
sign) in valve housing

SW 32 mm 140 Nm

Locking screw for de-aeration in valve
housing

SW 5
internal hexagon

10 Nm

Pressure Relief valve DB4E in valve
housing

SW 21 25 + 5 Nm

Screw-in plug of spring recess in valve
housing (special design)

SW 10
internal hexagon

60 Nm

If the components are screwed in with a higher tightening torque, mal-
functions and damages of the valve housing may occur. The straight
screw-in plugs18-L cannot be replaced by straight standard screw-in
plugs, as these special parts are intended for the piston stop!

Prior to the assembly attention has to be paid that the components are clean and that the o-
rings are not damaged.

9. Spare Parts:

The available spare parts are listed in the spare part list of the mobile pressure compensator
MDW 10.

10. Customer Service:

Customer service especially repair can be performed at the parent company.

HYDAC SYSTEM GmbH
Geschäftsbereich Zentraler Kundendienst
Postfach 1251
66273 Sulzbach / Saar
Industriegebiet
66280 Sulzbach / Saar
Tel. 0049(0)6897 / 509-01
Fax. 0049(0)6897 / 509-828

CAUTION
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Errors, Causes and recommended Solutions

(Foto: Exemplary Equipment Parts for Tandem Axles)
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Error Cause of Errors Fault Diagnosis Clearing of Errors

Axle is not lifted
(Suspension cylinder does not ex-
tract)

Hydraulic pressure not existent Hydraulic supply of vehicle is not
activated.

Hydraulic lines or hoses are not
connected.

Manual pressure relief valve in
valve block of level control unit
open

Activate hydraulic supply at tractor
vehicle.

Check quick couplings and insert
correctly at tractor vehicle.

Shut valve screw M6 with wrench
SW 10 and lock valve screw.

No switching function of solenoid
valves in level control unit.

(Check valve function with solenoid
coil tester)

No voltage supply of control elec-
tronics existent.

Valve plug damaged or pulled off

Error reports of electronics control

Check electrical resistance of sole-
noid coil ( Ω value engraved on
coil)

Activate voltage supply

Check valve plug and access lines

See separate description of control
electronics

Exchange coil when short circuit or
infinite resistance occur
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Error Cause of Errors Fault Diagnosis Clearing of Errors

Axle is not lifted
(Suspension cylinder does not ex-
tract)

At hydro-pneumatic axle suspen-
sion systems with mobile pressure
compensator MDW:

Mobile pressure compensator
MDW does not pressurise.

Connecting pipe line between LS
control block level control unit to LS
port of MDW not de-aerated.

Carefully de-aerate mobile pres-
sure compensator MDW at de-
aeration screw while lifting valve
"WK" is activated.

CAUTION: DE-AERATION
SCREW CAN LOOSEN UNDER
PRESSURE DURING DE-
AERATION PROCESS!!

At vehicles with LS (Power-
Beyond) port.:

Load Sensing Pump of vehicle
does not create any hydraulic
pressure

Load-Sensing signal line not con-
nected

Load-Sensing signal line not de-
aerated.

Establish LS port (Power Beyond)
at vehicle.

LS Line at all change-over valves
and at transfer- or connecting point
to the vehicle de-aerate ( plug-in
circuit board) at activated lifting
valve "WK".

At vehicles with pressure filtration
in P-supply line.

Filter element contaminated Exchange filter element in accor-
dance with operating and mainte-
nance instructions of the filter
manufacturer.
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Error Cause of Errors Fault Diagnosis Clearing of Errors

Axle does not lift
(suspension cylinder does not ex-
tract)

Control block of level control unit
does receive any hydraulic oil.

Inlet orifice in level control unit BL2
contaminated or clogged.

Outlet orifices BL5 and BL4 con-
taminated or clogged.

Solenoid valves in control block of
the level control unit clogged.

Completely de-pressurise system
with manual drain valve AV!

Disassemble orifices with Allen
wrench SW5 and pointed tweezers,
clean orifices and re-install them.
Tightening torques of orifices and
locking screw in accordance with
operating- and maintenance in-
structions of "MT level block with
LS and RV NG 08".

Disassemble solenoid valves with
wrench SW 7/8" (SW 22,3 mm) ,
check function, clean and blow-out
solenoid valves.
Re-install solenoid valves and
tighten with 25-30 Nm and addi-
tionally perform complete de-
aeration of the system.
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Error Cause of Errors Fault diagnosis Clearing of Errors

Axle jerkily moves UP or DOWN
(Suspension cylinder jerkily ex-
tracts or retracts)

Hydro-pneumatic suspension sys-
tem with air pockets.

Cylinder has high friction values

Suspension cylinder and connec-
tion lines not sufficiently de-
aerated.

Swivel eyes of the cylinder  ports
not sufficiently lubricated.
Mechanical stresses in axle sys-
tem.

Cylinder seals defective

While manually controlling com-
plete system several times to upper
and lower end stop, completely de-
aerate system.
De-aerate hoses and pipe lines at
mini-measuring port of the cylinder
rod sides.
De-aerate suspension cylinder at
rod side with fully extracted sus-
pension cylinder (axle at highest
point) at the de-aeration screws (if
existing at cylinder)

CAUTION:DE-AERATION
SCREWS CAN LOOSEN UNDER
PRESSURE DURING DE-
AERATION!!

Lubricate cylinder port eyes in ac-
cordance with operating instruc-
tions.
Check complete axle in accor-
dance with the operating instruc-
tions of the axle manufacturer.

Check cylinder in accordance with
operating instructions of the axle or
cylinder manufacturer and subse-
quently perform complete de-
aeration of the system.
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Error Cause of Errors Fault Diagnosis Clearing of Errors

Axle does not lower
(cylinder does not re-tract)

Hydraulic oil cannot flow back from
the suspension cylinders to the
tank.

Hydraulic valve plate at vehicle not
in correct switching position.

Return line or return hose not con-
nected.

Control hydraulic valve plate so
that the return (T-port) to the tank
is open.

Check quick coupling of tank port
and correctly insert at tracked vehi-
cle.

No switching function of the sole-
noid valves in the level control unit.

(check valve function with solenoid
coil tester)

Voltage supply of control electron-
ics not existent.

Valve plug damaged or pulled off.

Error messages of electronic con-
trol.

Check electrical resistance of sole-
noid coil (desired Ω value is en-
graved on coil)

Switch on voltage supply

See separate description of elec-
tronics.

Check valve plug and access lines

Exchange coils.
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Error Cause of Errors Fault Diagnosis Clearing of Errors

Axle does not lower
(Cylinder does not retract)

Hydraulic oil cannot flow from the
suspension cylinders back to the
tank.

Return orifice in level control unit
BL3 contaminated or clogged
(Installation below valve WK)

Outlet orifices BL5 and BL4 con-
taminated or clogged.

Solenoid valves in control block of
the level control unit clogged.

Completely de-pressurize system
with manual drain valve AV!

Disassemble orifices with Allen
wrench SW5 and pointed tweezers,
clean and re-install orifices. Tight-
ening torque of orifices and locking
screw in accordance with operation
and maintenance instructions of
the "MT level block with LS and RV
NG 08"

Disassemble solenoid valves with
wrench SW 7/8" (SW 22,3 mm),
check function, clean and blow out
solenoid valves.

Assemble solenoid valves again,
and tighten with 25-30 Nm and
subsequently perform complete de-
aeration of the system.
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Error Cause of Errors Fault Diagnosis Clearing of Errors

Axle autonomously lowers with-
out valve activation
(cylinders retract autonomously)   

Leakage in hydro-pneumatic sus-
pension system.

Hydraulic- and hose line leaky.

Cylinder seals defective.

Manual relief valve AV in control
block of level control leaky or con-
taminated..

Optical control of complete pipe
line- and hose systems.

Seal leakage.

Exchange of defective pipe line or
hose components and subse-
quently complete de-aeration of
system.

Replace cylinder seals in accor-
dance with operation and mainte-
nance instructions of the axle and
cylinder manufacturers and subse-
quently perform complete de-
aeration of the system.

Open manual pressure relief valve
AV with wrench SW10 and com-
pletely de-pressurise system be-
fore disassembly..

Completely disassemble, clean and
assemble valve AV, (SW19  tight-
ening torque 20 Nm). Tighten fixing
screw SW10 with wrench and sub-
sequently lock fixing screw.
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Error Cause of Errors Fault Diagnosis Clearing of Errors

Achse senkt sich ohne Ventilan-
steuerung selbständig ab
(Zylinder fahren selbständig ein)

Leakage in hydro-pneumatic sus-
pension system.

Solenoid valves for lowering WSL
(WS1) and WSR (WS2) leaky.

Safety pressure relief valve DB
leaky.

Completely depressurise system
with manual drain valve AV.

Disassemble solenoid valves with
wrench SW 7/8" (SW 22,3mm)
check function, clean and blow out
solenoid valves.

Install solenoid valves and tighten
with 25-30 NM and subsequently
perform complete de-aeration of
the system.

Completely de-pressurise system
with manual drain valve AV!

De-install safety pressure relief
valve DB (SW21), check optically ,
blow out safety pressure relief
valve and reassemble valve .
(Tightening torque 25+5 Nm) and
subsequently perform de-aeration
of system.
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Error Cause of Errors Fault Diagnosis Clearing of Errors

Axle independently lowers with-
out valve activation
(cylinder retract independently)

Leakage in hydro-pneumatic sus-
pension system

Check valve RV2 in control block of
level control unit leaky.

Completely de-pressurise system
with manual relief valve AV!

Disassemble and clean check
valve cartridge assembly RV2,
perform optical control of sealing lip
and subsequently re-install car-
tridge assembly (Tightening torque
of locking screw 30 Nm). Subse-
quently perform complete de-
aeration of system.

When damages at the valve poppet
can be optically perceived, com-
pletely exchange parts..
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Error Cause of Errors Fault Diagnosis Clearing of Errors

Axle in middle position, axle
does not spring.
(cylinder in middle position, cylin-
der does not spring)

Nitrogen pre-charge of the dia-
phragm accumulators.

Mechanical Causes

Nitrogen pre-charge of the dia-
phragm accumulators not in accor-
dance with specifications.

Mechanical blocking of axle
movements.

Completely de-pressurise complete
system with manual drain valve AV
at the control block of the level
control unit at oil side.

Check and adapt nitrogen pre-
charge in the suspension accumu-
lators in accordance with the
"HYDAC Operation Instructions of
the Universal Filling- and Testing
Device FPU-1.

Exchange complete accumulator if
necessary.

Check complete  axle system in
accordance with operation- and
maintenance instructions of the
axle manufacturers.
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Error Cause of Errors Fault Diagnosis Clearing of Errors

Axle is in an extremely inclined
position after control processes
(Extensions of left and right cylin-
ders differ extremely from each
other)

Solenoid valves WSL (WS1) and
WSR (WS2) are interchanged
when activated.

Valve plugs WSL (WS1) and WSR
(WS2) were interchanged when
slipped over the solenoid coils after
maintenance operations.

 WSL         WSR
(WS1)       (WS2)

Contra-wise slip valve plugs WSL
(WS1) and WSR (WS2) over the
solenoid coils.

If additionally maintenance opera-
tions were performed at the sen-
sors, the system has to be re-
calibrated in accordance with the
description of the control electron-
ics after interchanging the valve
plugs.


