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KUHSE



OPERATIONAL INSTRUCTION Automatic Start-Stop-Device for diesel or gas engines Type: KEA 083 - PST



TA83P00-E September 1999 Replaces : July 1999



APPLICATION OF THE DEVICE The automatic power control device KEA 083PST is a start-stop-automatic unit for diesel or gas engines, which serve as prime movers for e.g. pumping sets. The function of the outgoing relays and the relevant parameters can be adjusted by means of a laptop. The KEA unit is provided with an optical fibre conductor - (OFC) interface, by which a fault signal extension KEU 371, the KUHSE-TELEMONsystem for remote monitoring by telephone or an automation control center may be connected (a protocol emulator might be required). By means of an additional module recording of the operational conditions and of possible fault signals can be performed. The supply voltage 12 or 24 V DC is pre-selected by means of a switch, placed under the cover.



The automatic control device contains software for following functions: -



start by remote start command activation of start pre-conditions, start of prime mover on start release, start sequence classifiable for gas engines engine monitoring and protection, stop of engine with corresponding stop sequence (gas engine)



For monitoring of the installation and of the engine is provided: -



14 fault signals, overspeed protection in case of use of a speed sensor battery voltage sensor.
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WARNING HINTS Ø For design and commissioning an exact knowledge of this service instruction is indispensable! A faulty connection may destroy the device! Ø Installation and commissioning must be carried out by sufficiently qualified staff only. Ø Applicable regulations, especially the VDE rules, are to be observed. Ø The unit's classifying must be carried out in a way to except absolutely hazards against persons and things.
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DESIGN The automatic control unit is provided for installation into the switchboard front door. Protection degree IP 44 is attained at installed status. The fault signal indications and the operation push buttons are marked by interchangeable text labels.



tected) and indications are enabled:



The automatic control unit is provided with an optical fibre conductor (OFC) interface, by which a PC (notebook) or Modem can be connected.



-



-



-



So the following settings (inputs password pro



codification of the fault signals for: warning / shut-down, NC / NO circuits, delayed / un-delayed monitoring, classifying of delay and running periods of time and other function blocks, indication of the actual status of the external signal contacts, of actual values of time stages and the engine speed.



OPERATING AND INDICATING ELEMENTS LEDs for basic functions



LEDs for fault signals according to order



LEDs for fault signals according to order



push button selector



other push buttons



OPERATION AND FUNCTIONS All relevant indicating and operating elements are assembled, easy to survey, at the front plate of the automatic unit. The operational modes are to be selected by means of four push buttons, with LEDs showing the actual selected position. This push button selector may be locked out electrically by an input (e.g. by connecting a key-



operated control switch), so an unintentional or unacceptable change of a decided selection can be avoided. By push button selector, the modes of operation are to be selected, described in the following.
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SELECTOR SWITCH: OFF / RESET On connecting the automatic unit to battery voltage, this operational mode position will be preselected automatically (Reset function), to prevent the engine from starting unintentionally.



-



On switching over from any other operational mode to OFF position, the following will be initiated:



immediate shut-down of engine operation, reset of all previously indicated fault signals, except fault signals 13 and 14, as long as the corresponding alarm contact is still active, reset of automatic unit, provided the external EMERGENCY OFF contact has not been operated.



SELECTOR SWITCH: HAND After push button selection of position HAND a relay, assigned to the function ‘auxiliary drives ON’ is energized (relay must have been classified). The LED ‘START INDICATION’ is blinking. If starting-up can be enabled (e.g. gas tightness checked, exhaust gas flap open, pre-lubrication pressure attained), a reply signal must take place. The blinking LED ‘START INDICATION’ changes by this (at engine standstill) over into steady light.



If no start-up release is required, the input must be permanently connected to negative potential. The engine may be started-up now by means of the push button START. In order to stop the engine, the push button selector is to be set to position OFF or (in case remote starting command is not active) to AUTOMATIC position.



SELECTOR SWITCH: AUTOMATIC In case remote start command is given, the engine is started-up. At first a relay is energized, which is assigned to the function ‘auxiliary drives ON’ (relay must have been classified). The LED ‘START INDICATION’ is blinking. If starting-up can be enabled (e.g. gas tightness checked, exhaust gas flap open, pre-lubrication pressure attained), a reply signal must take place. The blinking LED ‘START INDICATION’ changes by this (at engine standstill) over into steady light.



If no start-up release is required, the input must be permanently connected to negative potential. In case the engine has not started-up after the complete starting sequence has elapsed, the signal OVERCRANK/TROUBLE is initiated and the automatic unit locked as well. After cancelled starting command, the engine will immediately shut down.



SELECTOR SWITCH: TRIAL On selecting this operational mode, a relay is energized, which is assigned to the function ‘auxiliary drives ON’ (relay must have been classified). The LED ‘START INDICATION’ is blinking. If starting-up can be enabled (for conditions refer to selector switch position HAND), the blinking



LED ‘START INDICATION’ changes over into steady light. In case start release took place, the starting program will be initiated. In order to shut down the engine, the push button selector must be set to OFF or (remote starting command not on hand) to AUTOMATIC position.



PUSH BUTTON: START On operational mode HAND the engine may be started-up by pressing this push button. If the starting program has been classified for a gas engine, the starting sequence runs down accordingly. In case of need of engine pre-glowing, the



pre-glow device must be externally triggered. At running engine or at any other pre-selected mode of operation, pressing of this push button is without effect.



PUSH BUTTON: LAMP TEST All the LEDs of the automatic unit will be checked against its operative readiness, without thereby initiating or suppressing an alarm signal.



A relay can be classified to this function in order to trigger other signal lamps of the switchboard at lamp test operation.
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PUSH BUTTON: ALARMS OFF 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 signal may be switched off as well by pressing the push button once again.



OPERATE AND FAULT 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 By means of this green LED (after engine start) activation of the monitoring circuits, which are depending on engine’s run, is signalled. The indica-



tion 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 unit has locked out for further starting attempts and by this the engine operation mode has blocked.



Reset of the automatic unit is made by pressing the OFF push button (provided the reason for trouble has eliminated). A possibly operated external EMERGENCY STOP push button must have been reset as well.



START INDICATION This signal is lighting, if there is a starting demand on hand during AUTOMATIC operational mode, or in case the operational mode HAND or TRIAL has been selected. 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. The indication is switched off automatically, when the engine’s actual speed exceeds the ignition speed. Now, it is impossible, to actuate the starter motor, not even manually.



OVERCRANK / ENGINE TROUBLE This signal is triggered, if -



-



the engine has not started, even after the complete start sequence program has elapsed (automatic unit is locked out thereby), the engine came to a standstill without any



-



shut-down command emitted by the automatic unit (automatic unit is locked out thereby), the engine is still running, even though stopping time has elapsed (automatic unit remains unlocked).



FAULT SIGNALS The basic configuration of the automatic control unit include the possibility of processing 14 single fault signals. 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 per-



-



manently active, except the selector switch is set to position OFF. The fault signals 13 and 14 are selector switch - and operation independent. These fault signals may be 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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The fault signals may, according to requirement, classified as follows: -



for signal contacts in NO (normally open) or in NC (normally closed) circuits, delayed or un-delayed monitoring, signals effecting a warning only or a warning and a simultaneous engine shut-down.



Coming up of a fault signal is indicated by the blinking LEDs. Simultaneously the audible signal is initiated (for the pre-set duration). 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



09/99 occur in sequence, would repeatedly release the 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. In case of signals, which lead to 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. In order to reset the automatic control unit, after having eliminated the faulty condition (for example, unlocking of an external EMERGENCY STOP push-button), the push-button selector has to be set to position OFF/RESET). Now it is possible, to select an operational mode again.



OVERSPEED For overspeed monitoring the frequency of a speed sensor (pick-up or tacho generator) may be internally used. Provided a fault signal is classified for overspeed alarm, this fault signal causes al-



ways an engine shut-down, even in case all fault signals are configured for warning only (e.g. on sprinkler systems).



BATTERY UNDERVOLTAGE An internal sensor may be classified for battery voltage monitoring. To monitor this signal properly, the voltage supply for the automatic unit has



to be connected to another source (independent to the battery monitored) than the monitored battery .



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 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 STARTING-UP PROGRAM Due to the customers purchase order statements the starting program is classified either for diesel or for gas engine. A gas engine must be always provided with a pick-up for speed detection. The starting sequence on gas engines is as follows: -



starter motor ON, after 2 sec., (adjustable) ignition ON, if starting speed has exceeded,



-



after additional 2 sec. (adjustable) gas valve OPENED starter motor keeps on turning (adjustable) additional 7seconds, then gas valve CLOSED, starter motor OFF, after 6 sec. ignition OFF, after 1 sec. new start sequence.
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If diesel engines with pre-glowing facilities are used, an external pre-glow push button has to be provided for the selector switch position HAND. At



09/99 the automatic start sequence (start delay) can be classified.



a pre-glow period



OPERATE- STOPPING 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 a certain (programmed) time to stop the engine. In case, the engine is fitted with an operate solenoid, which is de-energized to stop the engine, or



in case the automatic control unit is applied to a gas engine, the control mode of relay K1 can be classified in a manner to be allocated to the function OPERATE SOLENOID or GAS MAGNAETIC VALVE OPEN.



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.



In case a gas engine has to be controlled, always a pick-up is required.



EMERGENCY STOP / EMERGENCY OFF (EXTERNAL) 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 switchedoff, locking-out of the automatic control unit for any further starting attempt (indication: AUTOMATIC UNIT LOCKED).



T ECHNICAL DATA DESIGN: flush mounting KEA unit dimensions (WxHxD): 260 x 170 x 90 mm weight approx. 2.2 kg degree of protection (installed): IP 44 ambient temperature: storage -20 °C ... +80 °C operation 0 °C ... +55 °C standards/regulations: DIN EN 50178



ANALOGUE INPUT: input for battery voltage sensor



POWER SUPPLY: 12 V or 24 V DC +/- 15 %, changeable range of function ability: 9 V ... 35 V DC



-



PURCHASE ORDER NUMBER:



2A83P00



INPUTS, OUTPUTS, INTERFACES: 14 connections for fault signal contacts optionally NO/NC circuits 18 outgoing relays, thereof 14 for classifying, max contact rating 35 VDC, 1amp. Optical fibre conductor (OFC) interface for coupling to PC for adjusting jobs, to an automation control system by additional hard- and software or to a fault signal extension or to a remote monitoring system (TELEMON).
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CONNECTING DIAGRAM AUTOMATIC MODULE



Freigegeben:



The supply voltage 12 or 24 V DC is preselected by means of a switch, placed under the cover. Refer to service instruction.
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