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KUHSE



Operating-Instruction Start-Stop Automatic Control Unit for Diesel- or Gas Engines Type: KEA 073 - PST



TA73P00.02 May 1996 Replaces: first edition



APPLICATION OF THE AUTOMATIC CONTROL UNIT This description is valid for program 73-PST from version 011 on. - Subject to be changed. The automatic unit KEA 073-PST is a start-stopcontrol unit for diesel- or gas engines, which serve as prime movers for e.g. pump sets. The function of the outgoing relays and the relevant parameters are adjustable by means of a laptop. The automatic control unit is equipped with an optical fibre conductor (OFC) interface, by which a central automation control system may be connected. Probably a protocol converter (available as accessory unit) is required for this. By means of an additional module a recording of the operational conditions and possibly arising fault signals can take place.



The automatic control unit contains software for the following functions: ∗ ∗ ∗ ∗ ∗ ∗



start by remote start command, activation of start pre-conditions, start of the prime mover at start release, for gas engines start sequence to be classified, engine monitoring and protection, engine stop with relevant stop sequence (gas engine).



Following is provided for monitoring of plant and engine: ∗ 14 external fault signal indications, ∗ overspeed protection in case of use of a speed sensor, ∗ battery voltage sensor.
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WARNING HINTS ⇒ This unit must be applied only for the purpose mentioned under 'DESCRIPTION'. ⇒ Installation and commissioning must be carried out solely by sufficiently qualified staff. ⇒ Applicable regulations, especially those of VDE, are to be observed. ⇒ Classifying of the unit has to take place absolutely in a manner to rule out any danger against persons and equipment.
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DESIGN The modules:



The RZ 071-D is fitted, beside others with:



∗ Automatic control unit KEA 073-PST, ∗ Relay unit RZ 071-D, ∗ Plug-in cable connection set,



*



are required for the start-stop control system for diesel- or gas engines The automatic control unit will be installed into the switchboard panel door, the relay unit is mounted on the basic plate. Design of the automatic control unit: * * * * *



flush-mounting unit, protection degree IP 44 (when installed), compact construction, SMD technology, removable label strips for fault indicating and operating push-button elements.



Design of the relay unit: * * *



Printed circuit board flat unit, for fixing at mounting rail snap- on fixing according to DIN EN 50 022, protection degree IP 00.



The relay unit RZ 071-D serves as interface module between control functions of automatic unit and switchboard assembly. It is prepared to be connected to * * * * *



the control voltage (battery voltage), changeable from 12 to 24 V, cranking and stopping means of prime mover, further control relays, 14 signal- and fault circuits, charging dynamo voltage (input fitted with pre-excitation means for dynamo).



* * *



10 relays, contacts rated for 6 A / 230 V AC, or 6 A / 30 V DC, 7 out of these can be classified, 2 relays, contacts rated for 20 A / 30 V DC, 1 out of these can be classified, multi-core plug-in connectors for interconnection of KEA unit (and the RZ 071-E).



A relay unit type RZ 071-E can be applied in order to attain additional voltage-free outputs. The relay unit RZ 071-E is fitted with: * *



15 relays, contacts rated for 6 A / 230 V AC, 14 out of these may be classified, multi-core plug-in connector for interconnection to RZ 071-D.



The automatic control unit is provided with an optical fibre conductor (OFC) interface, by which a PC (notebook), a manual operated classifying device or a Modem (in connection with public telephone network) can be connected. So the following settings (inputs password protected) and indications are enabled: -



-



-



codification of the fault signals for warning / shut-down, NC / NO circuits, delayed / un-delayed monitoring, classifying of the battery voltage sensor, the delay- and the action times and other functional blocks, indication of actual conditions of the external signal contacts, of the battery voltage, of time stages and in case of use of speed sensor, of engine speed.



CONNECTION Interconnections of the control units KEA 073 and RZ 071are to be made exclusively by well-trained skilled experts! The automatic control unit KEA 073-PST and the relay unit RZ 971-D are to be interconnected by means of the attached multi-core cable. Provided the extension RZ 071-E will be applied, both RZ units are to be interconnected by means of a ribbon cable. The following signal wires are to be connected to the automatic control unit directly:



∗ battery voltage (in case the internal battery voltage sensor is used), ∗ the speed signal, in case the engine speed is detected by pick-up or tacho generator. The control voltage as well as the remaining signals are to be connected to the relay unit RZ 071D and, if fitted, the RZ 071-E. Even though the automatic control unit is provided with a reverse battery protection, correct polarity
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on connection of the battery voltage must be strictly observed, because reverse diodes or other electronic parts of the switchboard may be possibly damaged!



05/96 determined for various functions, only the automatic control unit attached status printout on delivery is to be considered as the valid one. It must be observed, that in case of a possible unit replacement delivery only those modifications, made after commissioning, can be taken into account, if they have been previously reported to the manufacturer.



All the coils must be provided with a reverse diode (on DC voltage) or with a quench circuit matching the inductance of the coil. These measurements are also required for relays connected to the voltage-free contact outputs!



For a general connecting diagram, please refer to page 17.



Due to the fact, that the control relays may be pre-



In case of disconnecting the battery (e.g. battery replacement) always the battery charging unit must be switched-off prior to this!



OPERATING AND INDICATING ELEMENTS Signal lights for basic functions



Signal lights for fault indications according to customers order



Signal lights for fault signals acc. customers order



Push button selector



Push buttons



OPERATION AND FUNCTION All the indicating and operating elements are arranged clearly visible on the automatic unit’s front plate. The operation modes are to be selected by means of four push-buttons with integrated LEDs, showing the actual selected position.



The push-button selector may be locked-out electrically by a jumper to terminals of the relay unit RZ 071-D (e.g. by connecting a key-operated control switch); so an unintentional or unacceptable change of a decided selection can be avoided.
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PUSH-BUTTON SELECTOR: OFF On connecting the automatic control unit to battery voltage, this operational mode position will be pre-selected automatically (Reset Function), to prevent the engine from starting unintentionally. On switching-over from any other operational mode to position OFF, the following will be initiated:



∗ Shut-down of engine (if running); ∗ Switching-off of all indicated fault signals, except fault indications 13 and 14, as long as the corresponding alarm contact is active. ∗ Reset of automatic unit, in case the external EMERGENCY STOP contact is not active.



PUSH-BUTTON SELECTOR: HAND On selecting this operational mode, a relay, which is configured for the function "Auxiliary Drives ON" (relay must be classified) is energized at once. The LED "START INDICATION" shows flashing light. When the start can be enabled, (e.g. gas leakage tested, exhaust gas flap open, pre-lubrication pressure attained) a reply signal is required. The blinking LED START INDICATION changes (on



engine stand-still) to steady light. In case no starting release is necessary, the input of the RZ 071D must be permanently connected to L[-] potential. Now the engine may be started-up by pressing the push-button START. To stop the engine, the push-button is to be set to position OFF or (no remote start command on hand) to position AUTOMATIC.



PUSH-BUTTON SELECTOR: AUTOMATIC If no remote start command is on hand at the RZ 071 D, the engine is on standby. When start command is given, the engine is started up after elapsed (classified) delay period. On automatic start at first a relay, configured for the function "AUXILIARY DRIVES ON" will be energized. The LED START INDICATION shows flashing light. When the start can be enabled, (e.g. gas leakage tested, exhaust gas flap open, pre-lubrication pressure attained) a reply signal is required for



start release. The blinking LED START INDICATION changes (on engine stand-still) to steady light. In case no starting release is necessary, the input of the RZ 071-D must be permanently connected to L[-] potential. If the engine has not started at the end of starting program, the signal OVERCRANK/ENGINE TROUBLE is initiated and the automatic unit blocked. The engine is immediately stopped in case the remote start command is cancelled.



PUSH-BUTTON SELECTOR: TRIAL On selecting this operational mode, a relay, configured for the function "AUXILIARY DRIVES ON" will be energized. The LED START INDICATION shows flashing light. In case the start can be enabled (for conditions see push-button selector position HAND), the flashing LED START INDICATION changes to



steady light. After occurred start release the starting program is initiated. To stop the engine, the push-button selector is to be set to position OFF or (if no remote start command is on hand) to position AUTOMATIC.



PUSH-BUTTON: START Provided the operational mode HAND is selected, the engine can be started up by pressing this push-button. If the automatic unit's program is classified for gas engine, this program sequence will run. In case the diesel engine requires pre-



glowing, arrangements for this must be realized externally. When another operational mode is selected or when the engine is running, the push-button is not active.



PUSH-BUTTON: LAMPS TEST The operative readiness of all the LEDs of the automatic control unit can be checked by means



of this push-button, without initiating or suppressing an actual alarm signal.
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To include in this test other signal lights, assembled in switchboard panels, a relay can be classiPUSH-BUTTON: ALARM OFF



fied to this function.



By a pulse of this push-button, the audible signal caused by a fault signal, will be silenced.



After having eliminated the source of trouble, the visible LED-signals may be switched-off by pressing the push-button once again.



OPERATION- AND FAULT SIGNAL INDICATIONS The left hand part of KEA front panel contains, arranged in two verticals, LEDs for indicating the



relevant operating and fault events. The following indications are provided as a basic fitting.



CONTROLS ON After starting the engine, this green LED signal indicates the activating of monitoring circuits, which are depending on engine's run.



The indication is switched-off, as soon as the shut-down procedure is beginning.



AUTOMATIC UNIT LOCKED This indication shows, that an (external) EMERGENCY STOP push-button has been pressed or that a faulty condition has caused the engine to shut-down. The red LED indicates, that the automatic control unit is locked-out for any further starting attempt.



To reset the control unit, the push-button selector has to be set to position OFF(RESET). Prior to this, the reason for trouble has to be eliminated, or the EMERGENCY STOP push-button has to be unlocked.



START INDICATION This signal is lighting, if there is a starting demand, processed by the automatic control unit or if the operational mode HAND or TRIAL is selected.



The indication is switched-off automatically, as soon as the engine's actual speed on running-up exceeds the firing speed. Now, it is not possible, to actuate the starter motor, not even manually.



As long as there is no enable signal for starting, the LED START INDICATION is flashing. On enable signal the LED changes to steady light.



If there is no start release required for the engine, the input START RELEASE at the RZ 071 D has to be permanently connected to battery L(-) potential.



OVERCRANK / ENGINE TROUBLE This signal is switched-on, in case ∗ the engine has not started, even after the complete start program has elapsed (automatic unit will be locked-out), ∗ the engine came to a standstill without any shut-down command emitted by the automatic



control unit (with signal AUTOMATIC UNIT LOCKED), ∗ the engine is still running even after complete stop time has elapsed (without signal AUTOMATIC UNIT LOCKED).



FAULT SIGNALS The basic configurations of the automatic control unit include the possibility of processing 14 single fault signals, freely applicable by the user. The fault signals are basically divided into three groups:



∗ The operation depending fault signals (e.g. LOW OIL PRESSURE) are just released for monitoring with a time lag after running-up of the engine, noticeable by the LED signal CONTROLS ON. ∗ The operation independent fault signals (e.g. BATTERY UNDERVOLTAGE) are perma-



TA73P00.02 nently active, except the selector switch is set to position OFF. ∗ The fault signals 13 and 14 are selector switch - and operation independent. They are applied for indications (e.g. LEAKAGE), which have to be permanently signalled, even on selector switch position OFF. The horn is not energized in position OFF, but the fault signals are included into the common alarms. These fault signals are acting similar to normal fault signals on having set the selector switch to any operational position (but not OFF).
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05/96 audible alarm; each alarm is indicated by a separate LED. In case of warning alarms, another pulse by push button ALARM OFF will cancel the visible signal, provided the matter of alarm has been eliminated.



The fault signal processing may be configured, according to requirement, as follows:



In case of signals, which will cause a shut-down of engine, any subsequent operation is locked out by the automatic control unit. This condition is shown by the signal AUTOMATIC UNIT BLOCKED. To reset the automatic control unit, after having eliminated the faulty condition (for example, unlocking of an external EMERGENCY STOP pushbutton), the push-button selector has to be set to position OFF/RESET). Now it is possible, to select again an operational mode.



∗ for signal contacts to NC or NO circuits, ∗ operation dependent delayed or un-delayed monitoring ∗ signal effecting a warning only or signal along with simultaneous engine shut-down, ∗ activation of a second common alarm.



The fault signals 11 up to 14 may be additionally classified for NC signal on output relays, i.e. if no fault signal is active, the corresponding relay is energized. This relay drops in case either the fault signal occurs or, there is a loss of voltage by means of defect on the automatic control unit.



The single fault signal is activated and indicated by blinking LEDs on contact inputs by closing (NO circuit) or by opening (NC circuit) of the signal contact against L[-] potential, in case of analogue signals on exceeding or on falling below of the adjusted limit values. Simultaneously the audible signal (for the pre-set period) is released.



The fault signals trigger, dependent on its coding, the common alarm WARNING or SHUTDOWN. Additionally it may be classified, whether another common alarm has to be triggered. This common alarm could e.g. cause a gradually unloading of the engine.



By means of a pulse given by the push button ALARM OFF (or automatically after running-out of the pre-set time) the audible signal is silenced, along with a change of the blinking indication into steady light. Several warning alarms which could occur in sequence, would repeatedly release the



Usually the fault signals are factory pre-set according to the order requirements at hand. However it is later also possible without any difficulties, to perform varying or additional classifying by means of a PC or note book (statement of particulars are to be taken from the detailed classifying instruction).



OVERSPEED For overspeed monitoring a speed sensor (pickup or tacho generator) must be available. For this signal the following values can be classified: ∗ limit speed for response ∗ drop-out value ∗ no. of fault signal, which shall be triggered. The input of relay unit RZ 071-D, corresponding to this signal, will be simultaneously compared. So it is possible, to connect additionally a tachometric relay or similar, if necessary.



Provided a fault signal is classified as overspeed alarm, this fault signal causes always an engine shut-down, even in case all fault signals are configured for warning only (e.g. on sprinkler systems). In case the overspeed signal is triggered only external, but the signal shall anyhow cause an engine shut-down on sprinkler operation, the internal signal OVERSPEED has to be classified to the corresponding fault signal number. The appropriate speed thresholds must be adjusted on a high value, that they will not be exceeded.
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BATTERY UNDERVOLTAGE This warning signal has to be classified as being active, independent of engine run. To monitor this signal properly, the voltage supply for the automatic unit has to be connected to another source than the monitored battery. This may be (as for example in large installations) a common control voltage, supplied by several existing batteries, which are uncoupled by diodes. For monitoring the battery voltage, an integrated battery voltage sensor may be classified. FAULT SIGNALS 13 AND 14 These two signals may be delayed from contract closing 0 up to 250 sec., i.e. the alarm contact must be active for the programmed time delay to initiate a fault signal. Furthermore these two fault



Following values can be entered: ∗ ∗ ∗ ∗



drop point, operate threshold, delay time, no. of fault signal to be triggered.



A separate relay may be configured to the direct monitor output (NC circuit), effecting an NC alarm signal transmitting, even in push button selector position OFF.



signals are also active on selector switch position OFF, however without audible signal. Criteria, which have to be always signalled, can be monitored by this (e.g. tank filling level, leakage warning).



INTERNAL SIGNAL: ENGINE DOES NOT STOP (ENGINE TROUBLE) If, after running-out of the stopping period, the "Running" signal of the engine is still active, the fault signal ENGINE FAULT is triggered. By this



an alarm is initiated in case the stopping device of the engine (e.g. defective stopping solenoid, faulty gas magnetic valve) is out of work.



PROGRAM SEQUENCES A parameter list, containing standard values, has been created (refer to page 13) for the automatic control unit. If, on purchase order, no deviations are clearly stated, the automatic unit is classified according to this list.



Basically all of the parameters can be easily modified or additionally entered. For this procedure, a PC or notebook (laptop) has to be connected to the optical fibre (OFC) interface (for more details please refer to the detailed classifying instruction).



STARTING-UP PROGRAM Due to the customers purchase order statements the starting program is classified either for diesel or for gas engine. The starting sequence on gas engines is as follows: ∗ starter motor ON, ∗ (2 sec. after exceeding ignition speed) ignition ON, ∗ (2 sec. after ignition ON) gas valve OPENED, ∗ starter motor continues ON for another 7 sec., ∗ as next gas valve CLOSED, ∗ starter motor OFF, ∗ after 6 sec. ignition OFF, ∗ after 1 sec. new starting sequence. The following parameters are provided for a start/stop sequence: ∗ start delay,



∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗



cranking time, time from "starter ON" until "ignition ON", time from "ignition ON" until "gas release", break time, delay time CONTROLS ON, stopping time, number of cranking attempts, speed detection by tacho generator, speed detection by pick-up, RUNNING signal by charging dynamo D+, RUNNING signal by generator voltage, pick-up-, tacho generator frequency on nominal speed, ∗ starter speed, drop value, ∗ firing speed, drop value, ∗ nominal speed, drop value. In case of using diesel engines, fitted with preglowing device, an external pre-glow push-button must be provided, operative on operational mode



TA73P00.02 HAND. For an automatic start sequence, the pre-
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05/96 glowing time (start delay) can be classified.



OPERATION - SHUTDOWN SOLENOID / GAS MAGNETIC VALVE As standard mode the shut-down solenoid circuit is made in NO condition, i.e. the solenoid will be energized (for an adjusted time) to stop the engine. The solenoid remains energized, until the engine has safely reached standstill position. In case, the engine is fitted with an operate solenoid, which is de-energized to stop the engine,



only the control mode for relay K1 (relay unit RZ 071-D) has to be changed. In case the automatic control unit is applied to a gas engine, the relay K1 can be classified for the function GAS VALVE OPEN. Provided, the gas control pipe system requires to be controlled by two relays, the function GAS VALVE OPEN can be assigned to additional relays.



RUN-UP DETECTION The correct point of exceeding the engine's firing speed for disengagement of the starter motor has to be sensed doubtless. For this reason, the automatic control unit is serially provided with separate inputs for charging dynamo and tacho generator or pick-up. The wiring for pick-up or for tacho generator connection must be made by shielded cables. The shield must be connected to terminal 9 of X 401 at the automatic unit only. The tumbler switch, arranged at the rear side of



the automatic control unit enables selection between pick-up and tacho generator input: ∗ lever in left position ⇒ pick-up, ∗ lever in right position ⇒ tacho generator. In case of gas engine control, always a pick-up or tacho generator with frequency signal output is required. The input for charging dynamo has provisions for pre-excitation of the dynamo, which allows the application of three-phase AC charging dynamos as well. Pre-excitation is activated on starting and switched-off simultaneously with the starter motor.



ADDITIONAL SIGNAL CONTACTS For further switchboard control applications (signal lamp test, manual operation etc.) several signals may be classified to relays. Classifying is factory made according to customer requirements, but subsequent classifying or modification is always easily possible.



The stated relay contact ratings must not be exceeded! Each electric coil, connected to control outputs, shall be fitted with quenching means!



EMERGENCY STOP / EMERGENCY OFF (EXTERNAL) The relay unit RZ 071-D is fitted with a terminal no. 19, to connect EMERGENCY STOP pushbuttons. Only one short pulse is needed to initiate the EMERGENCY STOP procedure. Independent of actual operational mode, the following functions will be activated: ∗ shut-down of engine, ∗ output for the start pre-conditions switched-off,



∗ locking-out of the automatic control unit for any further starting attempt (indication: AUTOMATIC UNIT LOCKED). Notice: When installing the switchboard wiring, an additionally wired direct connection to the engine's shut-down device should be provided, overriding the computer controlled EMERGENCY STOP function.
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CONNECTIONS ON RZ 071-D The sensor contacts connected to the terminals 1 to 28 must switch the L[-] potential. The terminal 29 is provided for charging dynamo input, terminal D+. Pre-excitation means for three-phase AC charging dynamo are provided. The allocation of the relays may be very different according to classifying means. Therefore the



status printout of the automatic control unit is valid. The stated contact rating of the relays must not exceeded. Basically is valid, that all operated coils and inductivities must be provided with inverse diodes (on DC) or with quenching combinations adapted to the inductivity of the coil.



TERMINALS 1 - 14: INPUTS FOR FAULT SIGNALS 1 - 14 TERMINAL 17: PUSH-BUTTON SELECTOR LOCKED OUT Provided, there is a L[-] potential connected to this terminal, the push-button selector position can not be changed. A key operated switch may



be connected here, so that an unintentional or unacceptable change of a decided selection by unauthorized persons can be avoided.



TERMINAL 18: REMOTE START Provided, an L[-] potential is connected to terminal 18 and operational mode AUTOMATIC is selected, the engine start will be initiated. On dis-



connecting the signal from terminal 18, engine shut-down immediately takes place.



TERMINAL 19: EMERGENCY STOP Connecting L[-] potential to this terminal causes immediately shut-down of the engine. The automatic control unit is blocked against a newly starting attempt. The automatic control unit is to be reset and unlocked by means of the selector



switch position OFF, provided there is not any L[-] potential on the terminal, otherwise the LED indication AUTOMATIC UNIT LOCKED would remain lighted.



TERMINAL 23: FAULT SIGNALS WARNING MODE ONLY On connecting this input terminal to L[-] potential, all the fault sensing circuits are effecting warning alarms only. But, using the classifying program, on pressing key F5 and a valid fault signal number will be assigned to the fault indication OVER-



SPEED, this fault signal remains anyhow on shutdown mode. The OVERSPEED signal may be triggered internally or by connection to the corresponding fault input terminal.



TERMINAL 24: START ENABLED Any start attempt, initiated manually or automatically, is blocked as long as there is no L[-] potential connected to terminal no. 24. In this manner start pre-conditions can be established, before the starter motor is allowed to be engaged for cranking.



A running engine will not shut-down, but the start release serves for engine protection on startingup. In case this function is not applied, a L[-] potential has to be permanently connected to this terminal.



TERMINAL 29: CHARGING DYNAMO TERMINAL D+ The charging dynamo, if any, has to be connected to this terminal by its D+ output. Pre-excitation takes place by this connection, the positive L[+]



signal of the charging dynamo serves for engine start termination.



TA73P00.02



- 12 -



05/96



CONNECTION SPEED SENSOR / BATTERY VOLTAGE SENSOR TERMINAL STRIP X 401 Terminal 1 not used Terminal 2 not used Terminal 3 not used Terminal 4 battery voltage L[+], in case measuring input 7 battery voltage sensor Terminal 5 not used



Terminal 6 not used Terminal 7 not used Terminal 8 pick-up, pulse input. Terminal 9 pick-up, shielding. Terminal 10 ground connection.



On the lower left side of the analogue section of the KEA unit, beside the terminal strip X 401 and covered by the protection hood, a switch is installed, by which it is pre-selected, whether a pick-up or a tacho generator is applied for engine speed detection: lever to the left ⇒ pick-up, lever to the right ⇒ tacho generator. In case the measuring input 7 is used for battery voltage monitoring, the terminals 3 and 5 of terminal strip X401 shall not be bridged, since there is a burden of 240 Ω then on these terminals!



A connection of the terminals in this case will destroy the measuring input!



TROUBLE SHOOTING In case of malfunctions occurring during commissioning or operation, origin of which are not straight-away evident, all peripheral conditions should be carefully checked first. Considering the elevated grade of integration of the automatic control unit's circuitry, a failure or defect in the internal



system is highly implausible, provided, an inappropriate handling can be excluded. The following schedule shows a summary of the most frequent failure possibilities, perhaps making it easier to search for malfunction causes.



NO STARTING-UP ON REMOTE START CHECK, whether the start is enabled. LED START INDICATION REMAINS LIT AFTER RUNNING-UP ∗ Connections and signals of charging dynamo, tacho generator or pick-up are to be checked. ∗ Measure signal voltages of tacho generator or charging dynamo, at terminal D+ the rated value of voltage has to be measured (corresponding to battery voltage).



When measuring the tacho generator voltage, use oscilloscope or high-resistive instrument!



UNMOTIVATED FAULT INDICATION OVERSPEED (POSSIBLY ALSO ON STANDSTILL) ∗ Observe, that measuring wires between tacho generator and panel installed automatic control unit are installed in shielded cables. It must be assured, that only one end of shield is connected to L[-] potential, and no other connection to L[-] exists.



∗ Verify, that switchboard equipment (e.g. contactor coils) is sufficiently fitted with protective means (e.g. suitable RC - quenching devices) against transmitting of over voltage peaks.
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UNMOTIVATED FAULT SIGNALS (GENERALLY) ∗ Check, if configuration of program is complying with signal circuit contacts (if program is configured for NC circuit, the contact has to open, if configured for NO circuit, the contact has to close in case of fault signal condition).



05/96



∗ Check, that no signal line is broken (in case of NC circuits) or short-circuit against L[-] exist (in case of NO circuits).



PERMANENT SIGNAL AUTOM. UNIT LOCKED, NO OPERATION MODE SELECTION POSSIBLE Verify, that ∗ no (external) EMERGENCY STOP or EMERGENCY OFF push-button has not yet unlocked after having been pressed, and



∗ that EMERGENCY STOP terminal on relay unit RZ 071-D was not connected erroneously.



Should none of the recommended measurements lead to solve the problem, or should none of the malfunction cases, as described above, correspond with the mentioned symptoms, please contact one of our authorized service representatives, or our Service Division directly. In every case, please specify the unit's serial number (from name plate of unit) or the Delivery Order No., and describe as clearly as possible the control unit's abnormal reaction.
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CLASSIFYING In the following there is the classifying specified, which is provided in case no customer statement has been made. A modification of classifying is easily possible by means of such like a note book. The label strips of the fault signal indications may be created by a text editor program on a PC and



are easily exchangeable. The values classified, are stated in square brackets. Provided, a factory classifying is requested, this completed list has to be copied and attached to the order.



FAULT SIGNAL INDICATIONS CODING Fault 1



[AUG0]



Fault 2



[AUG0]



Fault 3



[AUG0]



Fault 4



[AUG0]



Fault 5



[AUG0]



Fault 6



[AUG0]



Fault 7



[AUG0]



Fault 8



[AUG0]



Fault 9



[AUG0]



Fault 10



[AUG0]



Fault 11



[AUG0]



Fault 12



[AUG0]



Fault 13



[AUG0]



Input delay of fault 13



[0 sec]



sec.



Fault 14 Input delay of fault 14 Coding: R = normally closed A = normally open



[AUG0]



[15 sec] U = un-delayed V = delayed



sec.



G = alarm condition S = shut-down condition



0 = common alarm II not active 1 = common alarm II active



INTERNAL FAULT SIGNALS Battery under voltage triggers fault signal no.: Overspeed triggers fault signal no.:



[7] ________ [6] ________



BATTERY VOLTAGE SENSOR Drop point: Pull-in point: Delay release:



[12.6 V] [25.2 V] [12.9 V] [25.7 V] [60 sec]



_________ volts _________ volts _________ sec.



According to VDE 108 /107: At lead batteries alarm on falling below 2.1 volts / cell, at NiCd - batteries alarm at 1.3 volts / cell.
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SPEED DETECTION Speed detection by means of: [charging dynamo] Nominal speed of engine: [1500 rpm] Tacho frequency on nominal speed: [50 Hz] Pick-up frequency on nominal speed:



/ tacho gen. / pick-up ________ rpm ________ Hz ________ Hz



SPEED SET VALUES Starting speed, response- / drop-off value*) Firing speed, response- / drop-off value *) Nominal speed, response- / drop-off value Overspeed**), response- / drop-off value



[80 / 70 rpm] [300 / 250 rpm] [1500 / 1470 rpm] [1650 / 1550 rpm]



_________ rpm _________ rpm _________ rpm _________ rpm



*) On tacho generator or pick-up only and starting program configured for gas engines.



STARTING-UP PROGRAM Engine is fitted with Start delay (pre-glow) Starting time Break time No. of starts Delay controls ON Stopping time Time starter --> ignition ON Time ignition ON --> gas valve OPEN



[stop solenoid] [2 sec] [7 sec] [7 sec] [3] [7 sec] [30 sec] [2 sec] [2 sec]



stop- / operating solenoid/ gas valve ________ sec ________ sec ________ sec ________ ________ sec ________ sec sec sec



RELAY FUNCTIONS K 1



K 4



K 5



K 8



K 9



K 10



K 11



K 12



K 13



K 14



K 15
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RELAY FUNCTIONS The relays can be provided with the following functions. The standard functions provided, are ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗



Engine running [K4] Starting speed Automatic unit locked Battery voltage sensor NC circuit Operate solenoid [K12] Speeding up [K13]*) Speeding down [K14]*) Fault signal 1 Fault signal 2 Fault signal 3 Fault signal 4 Fault signal 5 Fault signal 6 Fault signal 7 Fault signal 8 Fault signal 9 Fault signal 10 Fault signal 11 Fault signal 11 (NC) Fault signal 12



stated in square brackets. The *) marked relays are located on the RZ 071-E.



∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗



Fault signal 12 (NC) Fault signal 13 Fault signal 13 (NC) Fault signal 14 Fault signal 14 (NC) Overcrank Gas magnetic valve Horn [K10] KRV enabled Lamp test Nominal speed Controller ON Start pre-conditions ON Stop solenoid [K1] Common alarm all fault signals [K9] ∗ Common alarm all fault signals NC mode ∗ Common alarm shut-down signals



∗ Common alarm shut-down signals NC mode ∗ Common alarm warning signals ∗ Common alarm warning signals NC mode ∗ Common alarm II ∗ Common alarm II NC mode ∗ Push-button ALARMS OFF ∗ Available ∗ Pre-glowing ∗ Push-button selector OFF ∗ Push-button selector HAND ∗ Push-button selector AUTO. ∗ Push-button selector TRIAL ∗ Push-button selector blocked ∗ Firing speed ∗ Ignition ∗ No function ∗ Special function



RELAYS WITH UNCHANGEABLE FUNCTION The following relays having pre-determined, unchangeable functions: ∗ K2 ∗ K3



Starter relay, Engine available,



SPECIAL FUNCTIONS Further internal signals (e.g. push button selector OFF is pressed) may be classified to relays on request. Please ask manufacturer.



∗ K6 ∗ K7 ∗ K27



Horn; Operation solenoid, Signal engine running.
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TECHNICAL DATA DESIGN ∗ Flush mounting unit ∗ Dimensions (WxHxD): 260 x 170 x 80 mm ∗ Weight approx. 2,2 kg ∗ Mounting position: any ∗ Protection degree (installed): IP 44 ∗ Ambient temperature: Storage -20°C ... +80°C Operation 0°C ... +55°C POWER SUPPLY ∗ Via RZ 071-D: 12 V or 24 V DC ±15 % ∗ Range of function ability: 9 V ... 35 V DC MEASURING CIRCUITS, ANALOGUE INPUTS Purchase order numbers: Automatic control unit RZ 071-D RZ 071-E Cable RZ 071-D to KEA, 1,0 m length Cable RZ 071-D to KEA, 1,5 m length Cable RZ 071-D to KEA, 2,5 m length



2A73P00 2R71D00 2R71E00 1K71100 1K71150 1K71250



∗ Input for pick-up or tacho generator ∗ Battery voltage sensor INPUTS, OUTPUTS, INTERFACE ∗ 14 terminals for fault signal contacts, optionally NO/NC circuits ∗ 12 outgoing relays on RZ 071-D, thereof 8 for classifying ∗ 15 relays on RZ 071-E, thereof 14 for classifying ∗ Optical fibre conductor (OFC) interface for coupling to PC or Laptop for adjusting jobs, to an automation control system by additional hard- and software.
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RZ 071-D



cut-out in panel door for KEA



CONNECTING DIAGRAM (EXAMPLE)



RZ 071-E
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