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OPERATIONAL INSTRUCTION Synchronising device



T17100-E January 1999



for generators Type:



KSY 041



Two complete sets of parameters can be laid down, which may be pre-selected by means of an external contact. Thereby it is enabled
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Instead of the OFC-adapter, an interface module KSAR 9708 can be applied. With this module the classifying software runs faultless under Windows 95. With the OFC-adapter the program should be started-up directly from the DOS-level.
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Classifying of the synchronising device takes place via the serial optical fibre conductor (OFC) interface. Along with the device the classifying software will be delivered, which is executable on usual PCs (notebooks). Additionally an OFCadapter and an OFC-connecting cable (similar to KEA 071) is required.
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The check synchroniser can be adjusted at the front plate by means of a calibrated turning scale.
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voltage regulation pulse increase, voltage regulation pulse decrease, frequency regulation pulse increase, frequency regulation pulse decrease, difference voltage is within the limits, difference frequency is within the limits, the beat voltage is almost 0, synchronising pulse, output from check synchroniser, watchdog LED.
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The measuring connections and the outputs are accessible via the front side by means of plug connectors. A band of LEDs indicates the following conditions or signals: − − − − − − − − − −
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The synchronising device KSY 041 serves for paralleling of a generator to a busbar (mains) or for paralleling of generators among themselves. It is designed in a two-channel technology, i.e. it contains the function for an exact paralleling under consideration of difference frequency and breaker closing time and a second system (check synchroniser) which enables breaker closing in a limited range only. The KSY 041 is an HF-shielded slide-in unit for a 19” system of 3 height units and 21 pitch units. If the device cannot plugged-in into an available assembly rack, a mounting frame for the installation can be delivered.



Replaces: October 1998
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to synchronise engines by means of the same synchronising device with e.g. different speed adjustment (electronic governors, mechanic governors) and with different breaker closing times. At island operation mode a frequency- and a voltage regulator may be activated via a control output in order to regulate the busbar frequency and voltage to nominal values.
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WARNING HINTS ⇒ Installation and commissioning must be carried out by sufficiently qualified staff only. ⇒ Applicable regulations, especially the VDE rules, are to be observed. ⇒ The unit's classifying must be carried out in a way to except absolutely hazards against persons and things.
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CONTROL OF THE SYNCHRONISING DEVICE On connecting the synchronising device following must be observed: -



-



The voltage of the genset which has to be regulated in voltage and frequency must be connected to X2. Both measuring voltages must be connected to X1 respectively X2 with a right-turning rotating field.



-



-



-



On activating of the synchronising device consideration must be taken to connect the measuring- and supply voltage as first and after approximately 2 seconds the release input to be triggered. For release of the synchronising function the signal for voltage- and frequency standard must not be alive. Before triggering of the release input the parameter set must have been pre-selected.



VOLTAGE REGULATION The synchronising device is basically fitted with a voltage regulation system. The reference value is the mean value of the three voltages of the busbar (L1-L2, L2-L3, L3-L1). The actual value is formed out of the three generator voltages in the same manner. A max. percentage of voltage deviation can be classified. By means of this devi ation and the reference value a window is fixed. In case of exceeding or falling below of the actual value of those window edges the voltage regulation is carried out.



If the actual value is out of those window edges, regulation starts with a break period so that in case of short exceeding or falling below no regulation is made. After break period has elapsed, a regulation pulse is given to the voltage regulator. After occurred regulation pulse the a.m. break period runs down again. The voltage is regulated until the value is within the classified window. After each regulation pulse the synchronising operation is locked out for 3 seconds due to safety reasons in order to let the measuring values stabilize again.



FREQUENCY REGULATION The reference value for the frequency regulation is the busbar frequency. Different windows are set up for frequency regulation: − one window lies ± 0.08 Hz around the reference value, − one window to be classified is valid for release of synchronising operation, − one window, set up next in size for frequency regulation with a permanent pulse. The difference frequency of both systems is measured and compared with the above remarked windows. If the frequencies are too close, the synchronising procedure is very slow. To shorten the operation, when ascertained that the difference frequencies lie narrower than ± 0.08 Hz, a regulation pulse is given to the generator set to accelerate the engine in order to extend the difference frequency. In case the difference frequency lies within the middle window (e.g. ± 0.3 Hz deviation), speed



SYNCHRONISING PULSE



regulation is no longer carried out, but the breaker closing point is expected. In case the difference frequency lies within the large window (e.g. ± 0.5 Hz), frequency regulation takes place in order to arrive at the middle window. On a frequency deviation the regulation begins at first with a break period. After elapsed break period a regulation pulse is given to the speed governor. After this regulation pulse the a.m. break period is running down again before a possible new pulse is given. The synchronising procedure is locked out for 3 seconds after each speed regulation pulse in order to enable stabilization of the systems again. If the difference lies outside the large window (e.g. ± 0.5 Hz), regulation of the generating set is made by means of a continuous command. This continuous command is active until the large window has arrived.
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For a correct breaker closing on phase coincidence (synchronism) it is necessary to emit the synchronising pulse in a manner to take the breaker closing time and possible auxiliary relays into account. This advance time can be classified in a range between 200 and 50 ms. The synchronising device
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measures permanently the beat voltage and computes out of this the instant of breaker closing. Breaker closing is possible in case the time from release of the synchronising device up to synchronism is > 3 x breaker closing time. It is no complete beat cycle required.



CHECK SYNCHRONISER The check synchroniser is a second channel, which is largely independent from synchronising device. In common use is the power supply and the measuring input. The contact of check synchroniser is separately accessible so that it could be



applied for a manual synchronising procedure. It must be considered however, that in case of total failure of the synchronising device the function of the check synchroniser may be also affected.



FREQUENCY STANDARD, VOLTAGE STANDARD Via a control input the functions frequency standard and voltage standard may be activated. When at activated synchronising device and connected measuring voltages the input is triggered, regulation of the voltage and frequency to classified values is switched on.



The mean value of the generator voltage and the frequency will be brought into classified windows. The function of nominal-voltage regulation is e.g. required in case the generator voltage has been reduced for paralleling to a too low mains voltage and after that the generating set changes back to island operation mode.



The synchronising function is switched off then!



T ECNICAL DATA Supply voltage: Fuse (inside unit):



24 V ± 20% 2 amp.



Measuring voltages: − busbar (mains) and generator for equal voltage, 3 x 250V..400V..500 V or 3 x 70 ..100V..125V, − frequency 50 Hz or 60 Hz. Setting ranges: − max. difference frequency: − max. voltage difference: − breaker closing time: − closing pulse length: − regulation pulses:



0.1 – 0.5 Hz ±1 - ±20 % 50 - 200 msec 50 - 1000 msec. 0.1 - 25.0 sec



Dimensions: Permitted temperature range: − operation − storage



3 HE, 21 TE depth 180 mm 0 - +55 °C, -40 - +80 °C



Output relays, contact rating max.30 V=, 1 A, for: speeding down, speeding up, reduce voltage, increase voltage, synchronising pulse, mains failure detection (under preparation).
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PURCHASE ORDER NUMBERS KSY KSY KSY KSY



041, 041, 041, 041,



3 3 3 3



x x x x



400 100 400 100



V, V, V, V,



50 50 60 60



Hz Hz Hz Hz



Order No.: 2171001 Order No.: 2171000 Order No.: 2171003 Order No.: 2171002



Mounting frame (on application at single unit) Order No.: 3300000114 OFC-adapter Order No.: 2190000.11 OFC-connecting cable Order No.:3430000.02 KSAR 9708 Order No.:2190000102



CONNECTION, DIMENSIONS
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mains or busbar voltage
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LED voltage shall increase LED voltage shall decrease LED frequency shall increase LED frequency shall decrease LED voltages are equal LED frequencies are equal LED beat voltage goes to 0, LED synchronising pulse, LED pulse check synchroniser, LED watchdog
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setting check synchroniser
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connection control signals
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OFC-interface
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