A Level Three Diagnostic on an XM.

Written by  : John Davidson

Published in : The Citroënian (Journal of the UK Citroën Club) August 1996 

With apologies to Star Trek and the crew of the Starship Enterprise it would be nice to diagnose faults on our XMs by simply pointing a Tri-corder and reading the fault condition, but back here in the Twentieth Century we have to do it the hard way. I thought, therefore, that I would share my findings on the fault generally found on the Hydractive suspension of our early cars, where the suspension is stuck in SPORTS mode, either intermittently or permanently. I am not setting myself up as any sort of expert but merely pointing out a few things that I have discovered trying to find a solution to the problem on my own car.  A broad understanding of the system is necessary and to this end my thanks must go to that Guru of the North, Andy Burnett for his help and advice and to my local independent Citroën speciatist Lee Rumney for the use of his publications.  Needless to say the Citroën dealers showed little interest and could offer no solution to the problem.

The Hydractive system is quite brilliant and if working as designed makes the XM a superb, safe and comfortable car to drive.  However when not working properly it has a very hard, rigid suspension that is akin to a high performance sports car.  In the AUTO setting (selected by the driver) the soft suspension is normal but can change rapidly to the SPORT mode, maintaining optimum roadholding and safety.  In addition there is an anti-jolt function which prevents the car vertically jumping due to an imbalance of pressure in the hydraulic system when the ignition is switched off.

The main component of the system is the Electronic Control Unit (ECU) which lies in the black plastic box on the offside front wing.  Other boxes and the odd relay can be found there but the Hydractive ECU can be identified by two 15-pin plugs and sockets, one black and one white.  Five sensors feed information to the ECU and depending on that information will result in the ECO supplying (or not) a voltage to the electrovalve which is the interface between the electronics and the hydraulics. There is also an output for Citroën's Fault Code Reader (ELIT).

The five sensors, the electrovalve and their functions are as follows:

         Steering                Located below the steering wheel. Detects rapid

         (Primary)              movement of the wheel, e.g. swerving to avoid something

         Pedal Travel          Attached to the accelerator pedal. Detects rapid

         (Primary)               acceleration, e.g. flooring the pedal.

         Body Movement    Located externally below the driver's footwell and

         (Secondary)           connected by linkage to the anti-roll bar. Detects movement

                                        of the bodyshell, e.g. going over a hump-backed bridge.

         Brake                     Located on left hand front sub-frame. Detects hard braking

         (Secondary).

         When operated any of the above sensors will cause a suspension change from AUTO

         to SPORT almost instantaneously.

         Speed                    Located at the lower end of the speedometer cable

         (Primary)              where it connects to the gearbox, Will switch the

                                       suspension to AUTO when the speed drops below 18

                                       mph.  In this condition all other sensors are inoperative.

         Electrovalve           Located externally below the driver's floor to the rear of

         (Primary)                the body sensor. When energised from the ECU the

                                        valve will direct hydraulic fluid to the two additional

                                        spheres located beneath the car front and rear.  This

                                        condition will result in the suspension being in 'soft'

                                        (AUTO) mode.  De-energising of the valve results in the

                                        electrovalve closing, isolating the additional spheres and

                                        the suspension reverts to the 'stiff' (SPORT) mode.

If a fault condition occurs in a primary sensor the suspension is forced to operate in the SPORT mode but a fault in a secondary sensor will not affect the mode. However in all instances the fault is recorded by the ECU and can be read as a fault code by the ELIT equipment. As for fault finding, it can be seen that specialised test equipment is certainly necessary but in my car, when it was tested with ELIT and no fault was found, the mechanic admitted there was a fault but probably the test equipment was wrong or that all my spheres required checking. Complicated the system may appear to be but with care, a few reasonably simple checks can be made by a competent owner.

They are listed below in order of progression.

1) Remove and check fuses F34 (+) and F19 (IGN).  Leave them out for the following checks.

2) Check earth connections on offside front wing. If they are the multi-terminal block type change them to well secured crimped or soldered eye connectors and connect them directly to the earth post with a spring/serrated washer interspersed between the terminals and the nut.  There are only three cables, contained in a separate loom, two Yellow and a Brown which concern the suspension but modifying the rest makes good sense to avoid future problems.

3) Disconnect the seven-pin black connector situated near to the offside front sphere and examine and clean any deposits/verdigris from the terminals (I find a fibreglass brush very handy for this).  Pay particular attention to this task as the power supply to the electrovalve (Pin 6) and its earth return (Pin 7) is routed through this connector.  Pin 1 is the power supply to the brake sensor with its earth return via the thin brown wire connected to the electrovalve.  The others, Pins 2, 3, 4 and 5 are all connected to the body sensor with Pin 3 the power supply direct from Fuse 19.

4) Disconnect the white two-pin connector situated below the nearside sphere. This is the feed and return to the speed sensor with an additional white connector well down at the back of the engine where the speedometer enters the gearbox. Repeat the cleaning of the terminals as detailed above.

5) The brake sensor can be found by removing the cover in the nearside wheelarch (four plastic fixings) after turning the steering to full left lock and setting the suspension on high to gain access.  There is a blue two-pin connector which should be treated like the others.

6) The two sensors inside the car are the steering, five-pin green connector and the accelerator pedal travel, three-pin white connector and both can be found after removing the trim panel below the steering wheel and the metal tray (two bolts). It is doubtful if corrosion will be a problem here but the connections will benefit from a clean-up.

7) The two most inaccessible components are the body movement sensor and the electrovalve itself.  Ideally a pit or ramp should be used but if the car is properly jacked and supported then the work can commence.  Remember, NEVER GO UNDER A VEHICLE THAT IS SUPPORTED ONLY BY HYDRAULIC PRESSURE.

The body sensor has a brown five-pin connector and should be treated as the rest but in addition check to see if the operating arm and its linkage is free to move. The electrovalve two-pin brown connector has three cables, two yellow and a thin brown.  The brown and its associated yellow goes to earth on the front offside wing.

8) In the ECU housing remove (press the wire clips) the black and white fifteen-pin plugs and examine the connections.  Clean if necessary.  At this stage it might be advisable to carefully remove the ECU to establish the system you have on the car as in the early models the Hl ECU had an external timer relay and diodes connected to the door and boot lid cover light switches that form part of the anti-jolt system.  The timer relay is situated close to the ECU and its connector should be subjected to the same rigorous inspection.  Be careful not to mistake the fuel injection relay for the timer relay.  The H2 ECU has no external relay and has the diodes internally but the operation of the anti-jolt system is similar.

9) Ensure that all connectors are securely located and the fuses replaced.

10) Andy Burnett's suggestion of positioning a small indicating lamp in the car connected across the two large yellow cables of the Electrovalve is sound. This will enable the driver to monitor the system when driving, establishing when the various sensors operate. When AUTO is selected the rule is: Electrovalve energised (Lamp lit): Soft suspension. Electrovalve de-energised (Lamp out): Hard suspension. NOTE: This has nothing to do with the warning lamp on the dashboard. As a sensor operates the light should go out and if it fails to do so, that particular sensor and associated wiring is suspect.  Unfortunately in my particular case no supply voltage is present at the Electrovalve at any time, therefore it can be assumed that my problem is either a sensor indicating to the ECU that the suspension should be in SPORT or there is an internal fault in the ECU.  Those of you with a similar fault Kondition should not be tempted to connect the Electrovalve to a separate 12 Volt supply.  As the valve operates around 5-6 Volts there is a danger of damage to the coil windings of the valve or even to the ECU itself.

11) Another check to make concerns the Selector Switch in the car. Carefully lift the centre console panel and remove the four-pin Brown connector from the back of the switch and bridge connections 3 and 4 with a short piece of cable. The other two connections 1 and 2 are for the illumination and are powered from the lighting switch.

If the fault still persists we have now reached the stage where more aggressive fault finding must be done.  For the owner who has a multi-meter and knows how to use it, checking the resistance values of the sensors whilst cleaning the connectors would make good sense and a continuity check of any doubtful cables should be made. 

Here are some of the sensor resistance values: 

Pedal travel         4k Ohms between pins 1 and 3

                            6-6.5k Ohms between pins 1 and 2 pedal up

                            2.6k Ohms between pins 1 and 2 pedal down

Speed                  300 Ohms

Brake pressure    0 Ohms, engine running, pedal released

                            Infinity, engine running, pedal depressed

Electrovalve        3-5 Ohms.

The remaining sensors (Steering and Body movement) contain photo-diodes which can only be checked for correct operation by measuring the voltage from these devices with the system functioning. The problem is now more difficult because we lack the 'in-between box' (Citroën 4109T connection box and cables).  This box is fitted between the ECU plugs and sockets and allows the measurement of various voltages (using a multi-meter) with all the connections made and the system up and running. If it was possible to obtain the 15-pin plug and sockets it would be a relatively easy job to manufacture a simple version, unfortunately the alternative is to snip all the cables to the ECU plugs and insert strip connectors to measure voltages, etc. using the terminal screws as contacts for the meter !!! Drastic problems may require drastic actions.  A friend of mine has suggested we remove the ECU, open it and look at every soldered joint with a magnifying glass hoping to spot a dry joint or a damaged component.

My car, as it is at present is just not acceptable to me or my family and I will go to extreme lengths to return the car to the comfort we had when we bought the car in 1994 - even to the extent of dispensing with the SPORT mode altogether!

I know the purists will condemn this action but this is not what I expect from a car of this calibre.  Numerous people have said 'it's your spheres' but I think this is highly unlikely.  Yes, I agree that low pressure in the spheres will result in a harder than normal suspension but selecting between AUTO and SPORT should result in some discernible difference to the suspension unless ALL the spheres are at zero pressure which is again highly unlikely. I do, however, think that all the owners with this problem will eventually find that there will be numerous causes and not one thing common to all cars.

I hope that at least some of you will have found this article useful even though it does not offer a concrete remedy to this obscure XM fault. Please feel free to contact me with any feedback, suggestions or criticisms, because the greater the understanding the more chance we have of reaching a solution."

