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0.	GENERAL



The control of the Line Generating Unit (LGU) is described in this manual for the program version SAFRLB 3.04E.



The program is stored in two EPROM memory circuits that are located on the control card SAFT 103 CONB.



The stock codes of the memory circuits are:



Memory circuit	Stock code

D17					56017861

D18					56017879





When reference is made to communication table (SAMITABLE) in this manual, the parameters are characterised by name, sequential number and the type identifiers T, TEE, TM.



-	T	generally a measuring point, the value is not saved in the 			EEPROM

-	TEE	parameter that can be saved in the EEPROM

-	TM	measuring point, not protected by the battery back-up.





�1. 	OPERATING PRINCIPLE



The Line Generating Unit (LGU) is a forced commutation rectifier-inverter implemented with GTO-thyristors. The LGU is used for feeding the braking power of the drive back into the mains. A Line Filter Unit (LFU) is always used with the LGU.



The Line Generating Unit is mechanically almost the same as a standard SAMI STAR Inverter Unit (INU). The basic difference between the two units are the program memory circuits and a different matching card on the control card.



LGU's control is fully digital. The control card communicates with the outside world through its own measuring circuits and through a serial data communications channel. The LGU measures the DC voltage, phase voltages and phase currents. The serial link can be used for connection of an IOC interface card, control panel or automation system. The control card's microprocessor takes care of LGU's control. Fault tripping is, however, also hardware controlled, in order to achieve greater speed and reliability.





WARNING!

The control card is at the main circuit potential of the inverter. This causes the card to carry a lethal voltage e.g. with respect to the frame of the unit. The mains voltage measuring leads carrying the mains voltage are connected directly to the matching card. This should be kept in mind when carrying out measurements from the card.





The operation of the Line Generating Unit can be understood on the basis of a single-phase equivalent circuit, figure 1.1.
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Figure 1.1 Single-phase equivalent circuit of the Line Generating Unit.  		(58114146)



Notations:



P		active power generated to mains

Q		inductive reactive power generated to mains

Ulgu		Line Generating Unit voltage

Uv		mains voltage

X		reactance of the line reactor

�symbol 100 \f "Symbol"�� (delta)	phase angle

flgu		Line Generating Unit output frequency

fv		mains frequency

UX		the voltage across the line reactor (Ulgu  -  Uv)



As expressed by the equations (1) and (2), the active power depends on the phase angle delta (d) and, when d is small, the reactive power is dependent on the difference between the mains voltage and the LGU voltage, i.e. on the voltage across the line reactor .



	�embed Equation.2 ���								(1)



	�embed Equation.2 ���						(2)



The phase angle d is the time integral of the difference between flgu and fv. This means that the active power transferred by the LGU can be influenced via flgu. On the other hand, the transferred power is equal to the sum of the power stored in the DC capacitors and the power loading the intermediate DC circuit. The DC voltage produced by the LGU is regulated by means of the LGU's output frequency flgu. DC-voltage control controls the deviation of the LGU's output frequency from the 50 Hz (60 Hz) mains frequency. 

�The operation is analogous to that of a synchronous generator. When the power of the prime mover is increased, the frequency of the synchronous machine rises. The phase angle begins to increase and the synchronous machine produces more active power to the three phase mains.



As in the case of the synchronous machine, the output voltage of the LGU determines the reactive power produced. When the output voltage is the same as the mains voltage, i.e. there is no difference of voltage, no reactive power is produced. Once the output voltage is increased, the LGU begins to produce inductive reactive power to mains. The reactive power can be controlled steplessly by controlling the voltage Ux across the line reactor.



The reactive current control is an essential part of LGU's control. The reactive current controller controls the voltage Ux across the line reactor in the line filter unit (LFU). The modulator determines the output voltage by summing the measured r.m.s. value of the mains voltage with the output of the reactive current controller.



Figure 1.2 shows the principle of LGU's control. The operation of the control is described more closely in chapters 6 - 8.
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Figure 1.2	Control of the Line Generating Unit (61259775)

�Contrary to an ordinary thyristor bridge, the LGU has a minimum limit for the DC voltage, below which the unit cannot operate normally. This limit is roughly equal to the DC voltage of the unloaded diode bridge. If the DC voltage drops below this limit, the LGU will not be able to produce a sufficiently large reverse voltage to the three phase side. If this happens the unit takes inductive reactive power from mains. The lower the DC voltage, the more reactive power is taken. On the other hand, when the LGU is operating, the DC voltage generated does not have any other upper limit than the fault tripping level for overvoltage in the intermediate circuit.



Two common connection diagrams for the LGU are shown in figure 1.3. 1.3 a) shows the normal connection and 1.3 b) shows the parallel connection of the diode bridge and LGU. The notations used in the figure are:



CTU		Contactor Unit

LCU		Line Converter Unit (diode bridge)

LFU		Line Filter Unit

LGU		Line Generating Unit

CBU		Capacitor Bank Unit

LSU		Line Supply Unit, which is a combined contactor unit, line 			converter unit and DC capacitor.



The following unit is also in use

LRU		A combined Line Converter Unit and Capacitor Bank Unit.



�a)
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b)



�





Figure 1.3	Units generally connected to the LGU. (61260188)



�2. 	GENERAL



2.1	LED on the Control Card



The power is connected to the control card of the LGU by switching on the auxiliary voltages. The control card's microprocessor then initializes itself and the control card, after which the control card's LED lights up. If the LED does not light up, it is a sign of a fault.



If the control card's LED blinks clearly at a slow frequency after the currents have been switched on, it is a sign of a fault in the control card's RAM memory. In this case the software of the Line Generating Unit does not start operating, because the data communications does not function.



N.B. The LED will also light up immediately after the power is turned on, if the control card's EEPROM is new, see section 2.3.



The LED goes out when the LGU receives a START command and it is relit when the LGU comes to a stop after receiving a STOP command or after a fault has occured. The LED will also go out when the START command is given to the LGU while the diode bridge mode is selected and the main circuit does not start operating, i.e. the status of the unit is "HALT".



After initialization of the control card, the program waits for approx. 4 seconds. During this time the START command does not function. At the end of this time the program itself gives a RESET command, after which it begins to check out faults and report on them. After receiving the first START command, the software resets faults once more.



�

2.2	Charging the Chopper and the Capacitor Bank



Contrary to the inverter of the same power rating, the chopper of the LGU is charged immediately after the AC supply has been connected. The charging occurs by means of commutation pulses of free-wheeling diodes, and the main circuit of the LGU does thus not have to operate. 



Depending on the connection of the LGU, the capacitor bank in the DC circuit may either be charged after connecting the AC supply or it may already be charged before. If there is no diode rectifier parallel to the LGU, the charging occurs through the free-wheeling diodes and eventual DC fuses.



When the main contactor is open, there is an internal DC undervoltage fault and chopper undervoltage fault. The LGU tries to reset them once the AC and DC voltages have reached their normal level after the main contactor has been closed. No fault message due to these faults is given before the first START command. The fault messages are inhibited when the main contactor is open by setting CONTACTOR 6T = 0. 



After the AC and DC voltages have reached the 75% level, there is a delay of 1 minute. If the internal faults due to DC undervoltage and chopper undervoltage do not disappear during this delay, a fault message will be given by the LGU.



Once the charging of the capacitor bank unit and the chopper has been completed, the LGU indicates READY. 



N.B.

The chopper of the LGU is charged from the mains and discharged to the intermediate DC circuit. Because of this, a circuit has to be always available for discharging when the mains voltage is connected. In case of no circuit for discharging, the chopper voltage will increase and reach a very high level, which may lead to destruction of components in the main circuit. For this reason, mains voltage must never be connected to an LGU that is without auxiliary voltages. Similarly, mains voltage must never be connected when (eventual) DC disconnecting switch is open. In other words, the LGU must be let to indicate itself when the mains voltage can be connected and disconnected, as described in section 3.1. 



�2.3 	Use of the EEPROM Memory



A knowledge of how to use an EEPROM memory circuit is important since the parameters related to the application and the application program data are stored in the EEPROM.



When the EEPROM circuit contains data and auxiliary voltages are connected to the control card, the control function is ready for use.



A write enable and disable state of the EEPROM memory circuit is dependent on the position of the selector plug S4. When S4 is in the 

a-b position, write is enabled, and when it is in the a-c position, write is disabled.



If an attempt is made to write to the memory when the selector is in the disabled position, the status message SA 52 (CP1) or "NO WR TO EEPROM" (CP2) is displayed. The message is turned off when EEPROMLOCK 8T is set to zero. A write disable mode can be used when it is desired to avoid an unqualified change of EEPROM memory content due to misuse or malfunction.



When the EEPROM is a new circuit, i.e. empty, the inverter's software transfers so-called initialization values for the parameters. These values are given in the communication table. During initialization, when storing is executed, the code "SA 51" is displayed on the control panel CP1 or the message "STORED TO BACKUP" is displayed on the control panel CP2. After the initialization the code "SA 50" is displayed on the CP1 or "NO BACKUP/NEW EP" on the CP2. A start-up of the LGU is not allowed until the auxiliary voltage supply has been switched off for about 15 seconds. This is done in order to ensure that no false start occurs using wrong parameter values for the drive.



When it is desired to change a parameter value to be stored in the EEPROM, proceed as follows:

-	set EEPROMLOCK 8T �symbol 185 \f "Symbol"��0 (reset EEPROM writing lock)

-	set the desired parameter values

-	wait until CP1 displays the message "SA 51" or CP2 "STORED TO 	BACKUP"



Parameter values can also be changed when the LGU is running.



Any used EEPROM can be set to zero and initialized again as follows:

-	set the parameter 216T = 24574

-	change the content of 217T

-	switch off auxiliary power supply and wait for about 15 seconds. 

-	reconnect the auxiliary power.

The processor will now initialize the EEPROM.

�2.4	Battery Backup for RAM Memory



RAM



The battery backup for RAM memory is switched on by setting the shorting plug S3 on the control card SAFT 103 CONB to position a-b. When the supply voltage is lost, the program stores the following information in the battery backed-up RAM memory:



-	Fault buffer FLT_QUEUE 176TM...181TM,

-	Trend buffers TRENDBUF1...8, 500TM...1299TM,

-	12 data items, which can be defined by means of the 	RAMSTORE application block.



It takes about 30 hours for an empty battery to be fully charged. A full battery is able to store information for about 100 hours.



When the battery is empty the message NO BATT BACKUP will appear on control panel CP2 and the message SA 56 will appear on CP1. The message can be reset by pushing the RESET button.

�2.5 	Measurements



The LGU measures the DC voltage as well as the phase voltages and phase currents in the mains.



The DC voltage measurement is implemented internally in the LGU.



The phase voltages are measured on the mains end of the line reactor. The phase voltages are brought to the matching card by means of three measuring leads running via a protection switch in the line filter unit (LFU). The measurements are in the potential of the mains voltage.



The measurement of the phase currents is implemented by means of a current transducer in each phase. A voltage signal proportional to the phase current is formed and this signal is transmitted with a 10-pin flat cable to the control card.



The identification of the terminals where the measurement signals are connected can be found in chapter 10, Commissioning.



Minor errors can be eliminated from the measurement system with the help of the software. The adjustment of the measurements is explained in section 10.5.

�2.6 	Automatic Reconnection



When the LGU stops as a result of faults 5 (overcurrent), 6 (DC overvoltage) or 7 (DC undervoltage), it attempts to reset the fault by itself and to restart. This procedure can be called Rapid Auto Reclosing, RAR.



If the fault arises again within 16 ms of the first start-up attempt, the LGU will make a second attempt with a delay the length of which can be determined by the parameter 89TEE.  If the value = 0 or 1, the LGU will try to restart immediately. This procedure can be called Delayed Auto Reclosing, DAR. If the fault arises again within 16 ms of this latter start-up attempt, a new start-up attempt is no longer made. The LGU now comes to a stop and reports the fault.



When the LGU stops as a result of faults 5, 6 or 7 after a Rapid Auto Reclosing and longer than 16 ms has passed, it makes a new Rapid Auto Reclosing attempt. In order to rule out excessively frequent attempts of this kind, the LGU is provided with a supervisory function: parameters 87TEE and 88TEE. 



The content of 87TEE indicates the time during which only a limited number of Rapid Auto Reclosings is allowed. This period is given as a multiple of 16 ms. The number given by the parameter 88TEE is the allowed number of Rapid Auto Reclosings multiplied by the value of the parameter 87TEE.



After a successful Rapid Auto Reclosing a diagnostic message will appear on the CP2 indicating that the RAR has taken place and naming the fault that lead to RAR. Similarly, if a Delayed Auto Reclosing occurs, a message will appear, the first part of which is DAR and which also reports the fault. The diagnostic messages on the panels CP1 and CP2 are listed in chapter 14.



�2.7 	Fault Indications



The faults detected by the LGU are listed in the memory addresses 210TM and 211TM The status data are given by the parameter 212TM. The significance of diagnostic messages susceptible to appear on the CP2 is explained in chapter 14. All faults given at the location 210TM as well as several faults reported at the location 211TM are the same as in the INU. The faults characteristic of the LGU, which are listed at the location 211TM, are the following:



FL		Explanation



44	No mains voltage. The LGU has received a START command, but the synchronization routine has observed that the mains voltage is either lacking entirely, is too low, or is lacking in some phase.



40	Asymmetrical mains current. The LGU monitors the mains current by registering the peak value of each phase current during one mains cycle. If the difference between the greatest and the smallest of the three peak values exceeds for 5 seconds the value set in parameter 78TEE, a fault tripping will follow. This may be an indication of a blown fuse, an isolator that is not completely closed, etc.



41	Start-up lasts too long. The synchronization routine does not find an appropriate start-up point in 20 ms. This is a sign of a bad mains voltage as is fault no. 44.



42	No permissible start-up sector. The synchronization routine notices that all of the parameters 343TEE, 346TEE, 349TEE, 352TEE, 355TEE, 358TEE = 0 (or when the phase sequence is UWV, parameters 361TEE, 364TEE, 367TEE, 370TEE, 373TEE, 376TEE = 0).

	If all of the parameters corresponding to the phase sequence of the network have been erroneously set = 0, the LGU will interpret the phase sequence incorrectly and use wrong parameters.

	Another reason for this fault indication may be a bad mains voltage (as for faults no. 44 and 41).



43	No digital inputs. The fault arises if the LGU receives no input signal from the SAFT 188 IOC card in 12.8 seconds, even though 173TEE has been set �symbol 185 \f "Symbol"�� 0.

�

NB.

Fault no. 44, 41 or 42 may be a result of the main contactor opening for a reason not related to the LGU, when the status of the LGU is HALT in the diode bridge mode, i.e. the main circuit is not operating. In this case, the LGU will try to start and a fault indication will appear.





2.8 	Use of Serial Communications



Serial data communications links can be supervised by the parameter SELMACONT 171TEE.



SELMACONT 171TEE	Explanation

	0	No supervision

	1	Supervision and in case of a 				communications break a fault message 		will appear in the parameter 				FAULTWORD1 211TM, in the fault 			buffer 176TM and on the panel.

	2	Supervision, fault message as above 		and tripping (FL17)



The parameter COMM_TIMEOUT 172TEE can be used to monitor the serial communication in channel 1. An interval between 2 messages longer than that defined by the value of this parameter is interpreted as a communications break. The time is expressed as a multiple of 16 ms.  If 172TEE = 0, channel 1 is not supervised.



By means of the parameter COMM_TIMEOUT2 169TEE, the communications break time for serial data communications channel 2 can be defined. The operation is the same as for COMM_TIMEOUT 172TEE.



By means of the parameters NORMALMSGE 130TEE and DIAGNMSGE 131TEE it is possible to influence the update intervals of the panel display, see chapter 14.



The parameter MASTERSLAVE 164TEE is used to activate the debugger software for serial data communications channel 2. The parameter should be maintained at the value 0.



The parameter CH2_BAUDRATE 170TEE is used to determine the baud rate for serial data communications channel 2. For changing the parameter, see chapter 16.

�The parameters IVAL0 114TEE...IX7 129TEE are used to define the messages which are to be sent at regular intervals on channel 1. The time interval between two regularly sent messages expressed as a multiple of 32 ms is set as the value for IVAL0 114TEE. The address of the SAMITABLE location, which is to be sent, is set as the value for IX0 115TEE. The other parameters 116TEE...129TEE are set similarly.



By means of the parameters IVAL02 134TEE...IXS72 151TEE it is possible to define the messages which are to be sent at regular intervals on channel 2. The operation of these parameters is the same as the operation of the corresponding parameters on channel 1. The parameter IXS62 148TEE contains the address to which the value of the parameter whose address is at IX62 147TEE is to be sent. The values of the other parameters are always transmitted by their own addresses. Parameters IVAL72 149TEE, IX72 150TEE, and IXS72 151TEE function similarly.





2.9 	Application Blocks



Application blocks contained in the LGU software are roughly the same as the functional blocks contained in the scalar control software SAFRSB3.03C, described in the manual SAMI STAR APPLICATION BLOCKS, code EN 5352568-7C. For the differences in application blocks, see chapter 15.



The main usage purpose of the functional blocks in the LGU is the control of control panel CP1 as well as the control of the digital inputs and outputs. Other possibilities for the use of functional blocks in the LGU are limited compared to an inverter feeding a motor.



In order to be able to make use of the digital outputs of interface card SAFT 188 IOC or control panel CP2, the functional blocks DIGITAL OUTPUTS or CP2 DIGITAL OUTPUTS must be set correctly according to the instructions in section 5.2.



�3. 	OPERATIONAL CONTROL



3.1 	Main Contactor



The main contactor may be closed when the bit number 3 of  SAMISTATUS 214T = 1.  If this bit = 0, the main contactor must be opened and it must not be closed again.  More about  SAMISTATUS in section 4.2.



Main contactor locking can be done also by means of the digital outputs of interface card SAFT 188 IOC or control panel CP2. For more information, see section 5.2.



When the main contactor is closed, a value �symbol 185 \f "Symbol"�� 0 must be written to the parameter CONTACTOR 6T. When the contactor is open, "0" must be written to this parameter.



The status signal of the main contactor can also be sent to the LGU by means of the digital inputs of interface card SAFT 188 IOC. For more information on this, see section 5.1.





3.2 	Start



The LGU starts when a value �symbol 185 \f "Symbol"�� 0 is written to the parameter START 2T. The parameters START1_P 24T and START2_P 25T are used in a similar way.



For starting the LGU, the digital input of the interface card SAFT 188 IOC (section 5.1) or the control word LGUCONTROL 13T (section 4.1.) can also be used.  The LGU can be started also by means of the start pushbuttons on the panels CP1 and CP2, provided that no stop signal is received from any other source (e.g. digital input).



For instructions concerning the adjustments to be made for start-up, see section 10.5. Before these adjustments can be made, the measurement adjustments have to be completed as described in section 10.6.



N.B. 

If the diode bridge mode described in section 9.1 has been selected, the LGU will not always start up immediately after receiving the START command but will begin to monitor the DC voltage for the start-up in the event of a regenerative braking.



�3.3 	Stop



The LGU stops when a number �symbol 185 \f "Symbol"�� 0 is written to the parameter STOP 3T.  The same kind of operation applies to the parameter COAST_STOP 22T.



For stopping the LGU, the digital input of the interface card SAFT 188 IOC (section 5.1) or the control word LGUCONTROL 13T (section 4.1.) can also be used. The LGU can be stopped even by means of the STOP pushbuttons on panels CP1 and CP2.



N.B.  

When the LGU receives a STOP command in the diode bridge mode, it immediately stops modulating and no longer monitors the DC voltage.





3.4 	Fault Reset



The LGU faults are reset by writing a number �symbol 185 \f "Symbol"�� 0 to memory address RESET 12T.  This also resets the control word LGUCONTROL 13T.



For resetting faults, the digital input of the interface card SAFT 188 IOC (section 5.1) or the control word LGUCONTROL 13T (section 4.1.) can be used. The faults can be reset also by means of the RESET pushbuttons on the panels.



N.B. The reset bit of the memory address 13T does not reset the control word LGUCONTROL 13T.



When the LGU is running, the reset command has no other effect on the LGU than a possible resetting of 13T.



It is not recommended to give the reset command continuously when the LGU is operating normally. If no faults occur the reset command has no effect. However, if just before giving thist command, a fault has appeared, it will be reset even if it was not yet reported to the faultwords and panels. Owing to the fault, the LGU will stop and the reason for the stop will remain obscure. In particular, LGUCONTROL 13T is a possible source for such a continuous reset command.



�4. 	CONTROL WORDS



4.1 	LGUCONTROL 13T



The Line Generating Unit can be controlled by means of the control word LGUCONTROL 13T.  The meaning of its different bits is:



xxxxxxxxxxxxxb2b1b0	

	x 	meaning indirect, see below

	b2	RESET�	b1	START�	b0	STOP�

If one of these bits is equal to 1, its effect is equivalent to that of the corresponding normal command described in chapter 3. If the value is equal to 0, the bit has no significance.



If the entire control word LGUCONTROL = 0, the LGU uses the parameters START 2T, STOP 3T and RESET 12T for its control.  If, on the other hand, the control word LGUCONTROL 13T is not zero, i.e. one (some) of the bits marked x or one (some) of the bits b2, b1 or b0 = 1, the LGU does not use the content of the addresses 2T or 3T but resets these.  Nevertheless, RESET 12T causes the resetting of the parameter LGUCONTROL 13T; otherwise the value of 13T is retained until a new value is written to it or the power is switched off.  



N.B.  The reset bit of the parameter 13T does not cause the resetting of 13T.



4.1.1	Simultaneous Control Signals



If several control signals are ON simultaneously, the one that has the highest priority will be executed.  The order from the highest to the lowest priority is: STOP, RESET, START. 

This is always true irrespective of whether the LGU is controlled via the digital input, LGUCONTROL 13T or directly via the parameters START, STOP, RESET.



4.1.2	Control Signals from Different Sources



If control commands are given simultaneously from different sources, the control word LGUCONTROL has the highest priority, except for what has been said about the effect of RESET 12T to LGUCONTROL 13T. 



The order of priority of Start, Stop, and Reset is independent of whether they are sent directly or through digital inputs to the parameters START, STOP, and RESET. 

�4.2 	SAMISTATUS 214T



The significance of the different bits of the parameter SAMISTATUS 214T is the following:

xxxxxxxxxxb5b4b3b2b1b0	

	x 	no significance

	b5	inhibition of false start

	b4	HALT-state�	b3	main contactor locking�	b2	fault�	b1	ready�	b0	running�

Inhibition of false start:

If b5 = 1, inhibition of false start is active

If b5 = 0, inhibition of false start is inactive



HALT-state:

If b4 = 1, LGU has received the START command in the diode bridge mode.

If b4 = 0, LGU has received the STOP command, or a fault has occurred in the diode bridge mode. 

The state of this bit does not depend on whether the main circuit of the LGU is operating or not.



Fault:

If b2 = 1, there is a fault in the LGU.  The device will stop and will not start before the fault has been acknowledged with RESET (section 3.4).  

If b2 = 0, there is no fault in the LGU.



Ready: 

If b1 = 1, the LGU is ready to accept the START command (section 3.2).  

If b1 = 0, the START command will not be able to start the LGU.



Running:

If b0 = 1, the LGU's main circuit is modulating. 

If b0 = 0, the main circuit is not modulating. 

N.B.  This bit does not always turn to "1" immediately after the LGU has received a START if the diode bridge mode is ON (section 9.1).  In this case the LGU does not begin the modulating until the need for regenerative braking is detected.



�4.3 	LGUSTATUS 49TEE



This control word provides a centralized means of turning ON or OFF functions affecting the LGU's operation.  The significance of its different bits is the following:

b15xxxxxxb8b7b6b5b4b3b2b1b0	(x = no significance)�

b15	if = 1, the bits of LGUSTATUS control the flags mentioned below,�	if = 0, the flags mentioned below control the bits of LGUSTATUS,�b8 = USEIOCONT		175TEE�b7 = USEIOSTART	174TEE�b6 = USEIOWORD	173TEE�b5 = SELMACONT	171TEE�b4 = PUCMODE		162TEE�b3 = QUCMODE		161TEE�b2 = DBMODE		90TEE�b1 = UCREFMODE	160TEE�b0 = IQCONT			48TEE�

The value of the bit b15 decides whether LGUSTATUS is an "input" or an "output" quantity.

�5. 	DIGITAL INPUTS AND OUTPUTS



5.1 	Digital Inputs



With the interface card SAFT 188 IOC, digital inputs can be used for the operative control of the LGU. 



If both USEIOWORD 173TEE and USEIOSTART 174TEE �symbol 185 \f "Symbol"�� 0, then 

the digital input 0 is the run request. 

If its value is "1", the LGU will start up and continue running;

If its value is "0", the LGU will stop;

the digital input 2 is a fault reset: 

If its value is "1", the LGU receives the RESET command; 

If its value is "0", it has no effect.



If both USEIOWORD 173TEE and USEIOCONT 175TEE are �symbol 185 \f "Symbol"�� 0, then the digital input 1 is the status signal of the main contactor.

If its value is "1", the LGU itself sets the parameter CONTACTOR 6T 

�symbol 185 \f "Symbol"�� 0; 

If its value is "0", the LGU itself sets 6T = 0.



The digital input of interface card SAFT 188 IOC is "1" when current is flowing in it, otherwise it is "0".



When USEIOWORD has been turned on, the LGU supervises the data availability in the digital input.  If the LGU has not received the digital input word DIG_INPUTS 245T for a long time (approx. 12.8 sec), a fault tripping will follow (fault number 43).



N.B!

When digital inputs are used for operative control of the LGU, the LGU also obeys the START, STOP and RESET commands coming directly from the serial data communications channel.  The order in which these arrive determines the command to be executed.  The LGU implements the digital input control signals by writing to the parameters 2T, 3T, 12T and 6T. Accordingly, the control signals having come from the serial channel may be written over. Because of this it is not advisable to use both digital inputs and the serial channel for control.



�5.2 	Digital Outputs



When using interface card SAFT 188 IOC or control panel CP2, SAMISTATUS 214T  the bits 0...3 are available in the digital outputs. 



The correspondence is the following:



SAMISTATUS 			SAFT 188 IOC			CP2

bits					digital output			digital output



b0	running				0					0

b1	ready				1					1

b2	fault					2					2

b3	main contactor

	interlock				3					3



In order that the above status might be implemented the interface card's application block DIGITAL OUTPUTS 0 must be set as follows:�

Location	Address 	Value

DOUT0	1316TEE	1367

DOUT1	1317TEE	1368

DOUT2	1318TEE	1369

DOUT3	1319TEE	1794

�Similarly, the digital outputs of CP2 are:�

Location	Address	Value

DOUT0	1720TEE	1367

DOUT1	1721TEE	1368

DOUT2	1722TEE	1369

DOUT3	1723TEE	1794

�Additionnally, to make the LGU send the control word DIG_OUTPUTS 247T to the interface card, the following setting are needed: 

IVAL0 114TEE = 20 and IXO 115TEE = 247, if the I/O card is on channel 1.

When the CP2 panel is used, the following settings are needed to send the digital input and output word IOWORD 213T to the panel: 

IVAL0 114TEE = 20 and IXO 115TEE = 213, if the interface card is on channel 1. More about this in section 2.7.



When the digital output is 1, current may flow through it, otherwise not.



�6. 	REFERENCE VALUES



6.1 	DC Voltage Reference



For formation of the DC voltage reference, see figure 6.1.
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Figure 6.1	DC voltage reference  (61238191)



�The LGU has two internal DC voltage references, UCREFH 240T and UCREF 218T. An integrator is situated between them. The rate of integration is selected by means of the parameter UCSTEP 155TEE. In an overcurrent situation or as a result of the effect of QUCMODE, the parameter UCREF may change independently of UCREFH.  The external reference given e.g. from the control panel is UCREFG 26TEE.  All these reference values are kept within the limits determined by parameters UCMIN 153TEE and UCMAX 154TEE:



	UCMIN �symbol 163 \f "Symbol"�� reference value �symbol 163 \f "Symbol"�� UCMAX



The formation of the DC voltage reference is affected by parameters PUCMODE 162TEE, QUCMODE 161TEE, UCREFMODE 160TEE, and DBMODE 90TEE. These parameters act as logic functions with a value = 0 or �symbol 185 \f "Symbol"�� 0. 



6.1.1		PUCMODE 162TEE



The parameter PUCMODE 162TEE has an effect on the value of the parameter UCREFOFFSET 244T. 

If PUCMODE = 0, the value of the constant UCREFOFF 93TEE is transferred to the parameter  UCREFOFFSET 244T. 

If PUCMODE �symbol 185 \f "Symbol"�� 0, the value of UCREFFOFSET 244T is determined by means of the function generator (figure 6.2) and it depends on the active current IREC 227T. 



The function generator is used (i.e. PUCMODE �symbol 185 \f "Symbol"�� 0) only when several LGUs are connected in parallel to the same DC circuit. In single drive applications the parameter 162TEE must be set = 0.



The function generator takes care of dividing the load equally between the parallel connected LGUs. Parameters referring to current are in even numbered memory addresses 272TEE to 282TEE and the corresponding DC voltage references in odd numbered addresses 273TEE to 283TEE.



The function generator works in the following way:

When IREC 227T < IREC1 272TEE, the output of the function block = UCREFOFF1 273TEE.

When IREC 227T < IREC6 282TEE, the output of the function block = UCREFOFF6 283TEE.

When IREC1 < IREC 227T < IREC6, the value of the output is determined by interpolation as shown in figure 6.2. 

Finally UCREFBIAS 284T is added to the value of the output.



In order to put the parameter UCREFOFFSET into use, the DC voltage reference produced by the function generator must be connected to the control program by setting UCREFMODE 160TEE = 0 or DBMODE �symbol 185 \f "Symbol"�� 0.
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Figure 6.2	Function generator.





6.1.2	UCREFMODE 160TEE and DBMODE 90TEE



The parameters UCREFMODE 160TEE and DBMODE 90TEE both affect the DC voltage reference.  They are used to select the mode in which the internal reference UCREFH 240T floats according to the filtered value of the mains voltage.  If UCREFMODE or DBMODE �symbol 185 \f "Symbol"�� 0, the internal DC voltage reference value is



UCREFH 240T = UACTDISP 203T + UCREFOFFSET 244T.



UACTDISP contains the filtered value of the mains voltage. It is scaled such that 1000 ^ rated voltage. UCREFOFF is scaled such that 1000 ^ rated DC voltage.

�

If UCREFMODE 160TEE = 0 and DBMODE 90TEE = 0, the DC voltage reference UCREFH 240T is equal to the DC voltage reference UCREFG 26TEE which is given from the control panel. UCREFG is scaled such that 1000 ^ rated DC voltage. A suitable value for UCREFG is one at which the LGU is able to generate the mains voltage without taking reactive current from the mains when there is a slight overvoltage in the mains (e.g. 5%).  The value is computed from the equation
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in which p is the magnitude of the overvoltage in percent.  Thus, if p = 5%, UCREFG = 1068.



6.1.3	QUCMODE 161TEE



The parameter QUCMODE 161TEE makes it possible to select a mode in which the internal DC voltage reference UCREF 218T is allowed to float in order to enable the reactive current control to keep the reactive current at its reference value. In this way the control can cope with a situation where too low a DC voltage reference has been selected. Without QUCMODE the LGU would take reactive power from the mains even when the reference value for reactive current equals zero. 



When in use (i.e. its value differs from zero), QUCMODE works as follows: When the modulator is able to produce the required reverse voltage to the mains, QUCMODE has no effect. When the modulator cannot produce the needed reverse voltage, UCREF changes to such a direction that the modulator be able to produce the required reverse voltage.



In the event of an overcurrent situation, the overcurrent limitation prevents QUCMODE from having an effect on UCREF and changes UCREF into such a direction that the current is reduced, see chapter 8.



�6.2 	Reactive Current Reference



For formation of the reactive current reference, see figure 6.3.
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Figure 6.3	Reactive current controller  (61238158)





The parameter IQCONT 48TEE is a flag by means of which the reactive current control can be switched on ("�symbol 185 \f "Symbol"�� 0") and off ("= 0").  

If IQCONT = 0, DUSET 54TEE is used as the reference of the voltage loss over the line reactor. DUSET is scaled such that 8000 ^ rated mains voltage. 

If IQCONT �symbol 185 \f "Symbol"�� 0, the reactive current controller controls the line reactor's voltage loss in such a way that the reactive current takes the value determined by IQREFG. 

The reactive current controller should be kept in use. 



IQREFG 27TEE and IQREF 219T are reactive current references. There is an integrator between them. Its rate of change is selected by means of the parameter IQSTEP 158TEE.  The reactive current reference is clamped within the limits determined by the parameters IQMIN 156TEE and IQMAX 157TEE situated before the integrator.



	IQMIN �symbol 163 \f "Symbol"�� IQREFG �symbol 163 \f "Symbol"�� IQMAX



A positive IQREFG value means that an inductive reactive current is taken from the mains and a negative value means that it is produced to the mains.  The values as scaled such that 1000 ^ rated current.  

�

If reactive current is to be produced, an adequate DC voltage reference must be selected. The value can be determined as follows: If the reactive current has to be equal to the rated current, the DC voltage reference can be computed from the equation in section 6.1 in such a way that the relative reactance of the line reactor, expressed in percent, is added to p (generally 20%). 



Thus if p is 5 % and the line reactor is 20 %, UCREFG would have to be 1273.  The DC voltage would be 515 V * (1273/1000) = 656 V, with a rated mains voltage 380 V.  The DC voltage would exceed the overvoltage tripping limit (650 V).  



As was stated in the section 6.1.3, the needed DC voltage reference corresponding to a given reactive current can be achieved by means of the parameter QUCMODE 161TEE. It is sufficient that the value of this parameter be set different from zero because, in this case, the internal DC voltage reference increases to such a value that the desired reactive current can be produced.



�7. 	CLOSED LOOP CONTROL



7.1 	DC Voltage Controller



For the DC voltage controller block diagram, see figure 7.1.
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Figure 7.1	DC- voltage controller  (61238204)





The closed loop control of the DC voltage contains three components: a PD-type controller, a D-type additional controller to handle rapid DC voltage changes, and an I-type controller for variations in the mains frequency.  In addition, the mains frequency is identified.

�7.1.1	PD-type Controller



The PD-type control is computed in each modulation cycle (1.67 ms when the frequency is 50 Hz).  The parameters of the controller are complex functions of the gain P, the derivation time constant TD, the filtering time constant TS of the derivative and the computation interval TL. These parameters and appropriate values for them are:



	KDLLL	55TEE	value: 98,�	KDLUC	56T,�	KFLL	57TEE	value: 1600,�	KFUC	58T.�

Suitable values for KDLUC and KFUC depend on the LGU's parameters and they are computed by the software based on the following parameters:



	LLGU	65TEE	inductance of the LGU's line reactor per 						phase in uH,�	CLGU	66TEE	value to be set depends on the LGU unit,�	KLU		69TEE	suitable value 5225,�	KFU		70TEE	suitable value 4668.�

Section 10.1 contains a list of the DC capacitor bank units (CBUs) and line filter units (LFUs) in use, as well as values for the parameters CLGU and LLGU.



The value for CLGU is set as specified in section 10.1.  If the control is too slow (DC-overvoltage trips occur), the value of CLGU must be increased.  Note, however, the maximum value of CLGU specified in section 10.1.  If the DC voltage control becomes unstable (the DC voltage oscillates or DC-overvoltage trips occur), the value of CLGU can be reduced.  This, to be sure, results in a slowdown of the control.



�7.1.2	D-type Controller



The D-type additional controller is used for handling rapid changes in the DC voltage. It has an effect when the difference value is large.  It is affected by the parameters UCDIFMIN 60TEE  and UCDIFMAX 59TEE and the DC voltage difference value. 



- The controller is not in use when

	UCDIFMIN < difference value < UCDIFMAX.



- If the difference value > UCDIFMAX and increasing, PUDAA is used 	as a gain. If the difference value is decreasing, PUDAI is used as 	a gain.



- If the difference value is < UCDIFMIN and decreasing, PUDII is used 	as a gain. If the difference value is increasing, PUDIA is used as a 	gain.



The parameters PUDII 61TEE, PUDAA 62TEE, PUDIA 63TEE  and PUDAI 64TEE depend on the LGU's parameters and their values are computed by the software using the parameters LLGU 65TEE and CLGU 66TEE as well as the following parameters:



	KAA		71TEE	suitable value 600...1000,�	KII		72TEE	suitable value 180...300.�

The output of the additional controller is (gain used) * (change in DC voltage in 1.67 ms), which is summed to the output of the PD controller.  The effect of the controller on the frequency is:



	f = 3.906 * 10-4 * gain * Udc, difference,



where f is the frequency deviation in Hz and Udc,difference is the difference value of the DC voltage in per cent of the rated DC voltage.



7.1.3	I-type Controller



The I-type frequency controller takes care of supervising the deviations of the mains frequency from the rated value.  Since variations in the mains frequency are small, the I part is also slight.  The I part (in the same fashion as the P part of the actual PD controller, which is also very slight) also takes care of driving the difference value of the DC voltage to zero.

�The P and I parts have their optimum value and if the setting exceeds this value, the control will become unstable.  Decreasing from the optimum value leads to a situation in which the LGU does not follow the DC voltage reference, but a deviation of an arbitrarily large magnitude will remain in the permanent state. In this case the control will not be able to follow a permanent deviation from the rated mains frequency either.



The I part is given as gain, the parameter being:�

	PUI		53TEE	appropriate value is 500�

The effect of this parameter on the output frequency is the following: When PUI = 500, a difference value of 1 % (with respect to the rated DC voltage) is integrated into a frequency deviation of 1 Hz in 168 seconds.



The outputs of the controllers PD, I and D are added together and the sum is clamped in the range -10000...10000. This means that the controllers are able to control the frequency in the range 37.5 Hz...62.5 Hz when the mains frequency is 50 Hz. After clamping, the mains frequency FNETWORK 204T is summed to the clamped value. The scaling is such that 40000 corresponds to 50 Hz (48000 thus corresponds to 60 Hz).  The sum thus obtained becomes the frequency reference to the modulator FREF 220T. It has the same scaling as the parameter FNETWORK.  
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Figure 7.2	Frequency controller  (61238221)



�The LGU monitors the mains frequency, the value of which is stored in FNETWORK 204T.  This is affected by the parameters FNET 86TEE, FNETMIN 165TEE, FNETMAX 166TEE, and FNETSTEP 167TEE.  If FNETSTEP �symbol 185 \f "Symbol"�� 0, the LGU changes the value of FNETWORK according to the actual mains frequency.  The largest rate of change of FNETWORK is determined by FNETSTEP which has been scaled so that 102 corresponds to a change of 1 Hz in 1 second.  The identified frequency FNETWORK is clamped to the limits FNETMIN...FNETMAX.  The scaling of these limits is the same as for  FNETWORK.  The identification is not in use when there is no mains voltage (the main contactor is open) or if FNETSTEP = 0.  In this case the control program sets FNETWORK = FNET; first, however, clamping the value to the limits FNETMIN...FNETMAX.



N.B.

If the value of the parameter FNET 86TEE is to be changed while the LGU is operating (and FNETSTEP = 0), remember that FNET affects FNETWORK via the integrator (figure 7.2). Even if FNETSTEP = 0, the value used for it is "1", i.e. FNETWORK changes 0.01 Hz/sec towards FNET.  Accordingly, the value FNETSTEP must be small if the identification is kept in operation.

�7.2 	Reactive Current Controller



For the block diagram of the reactive current control, see figure 7.3.
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Figure 7.3	AC voltage controller  (61238174)





The reactive current control is not ON if IQCONT 48TEE = 0.  In this case the output of the reactive current controller is replaced by the content of DUSET 54TEE.



The reactive current control is ON if IQCONT �symbol 185 \f "Symbol"�� 0.  The reactive current controller is a PI-type controller in which the P part is very slight.  The parameters represent gain:



	PUQ		52TEE	appropriate value 4,�	PUQI	51TEE	appropriate value 400.�

Effect of the P part:

When the difference value of the reactive current with respect to the rated current is 1 % and PUQ = 4, the voltage across the line reactor with respect to the rated voltage is 4.884 * 10-3 %.  



Effect of the I part: 

When the difference value of the reactive current is 1 % and PUQI = 400, an increase of 1.907 % is integrated in 1 second into the voltage across the reactor.



The output voltage of the reactive current controller is limited so that the rated current of the LGU is not exceeded because of excessive reactive current.  For theoperation of the limiting function, see chapter 8.



Normally a PI controller is characterised by its gain P and integration time constant TI. The P and I parts of the reactive current controller are independent and their outputs are directly added together. Because of this PUQ does not affect the magnitude of the integrating term appearing in the output of the controller. When the values for PUQ and PUQI have been selected, the P and TI values of the corresponding PI controller can be computed:



	P = 1.221 * 10-3 * PUQ,

	TI = 0.2561 * PUQ/PUQI



where TI is expressed in seconds and the difference value of the reactive current (the controller's input) and the reference value of the voltage across the reactor (the controller's output) are expressed in percent with respect to the rated values.  Using the values given above, we obtain P = 4.884 * 10-3 and TI = 2.6 ms.



When the LGU starts up and the reactive current controller is in use, the output of this controller is set equal to DUREF0 82TEE. If the control is not in use, the output of the controller stays equal to DUSET 54TEE.  A suitable value for DUREF0 is 0 if the parameter UCUSCAL 81TEE (described in section 10.6) has been properly adjusted. If the adjustment of this parameter is not correct, a reactive current component will appear in the current taken by the LGU from the mains when the LGU is started. This component is, however, rapidly eliminated by the reactive current controller.



When DUREF0 has an appropriate value (i.e. the value that parameter DUREF 222T has when the LGU is running normally), no reactive current component is present at the start-up moment.  In other words, we can imagine that instead of adjusting the parameter UCUSCAL, we would adjust the parameter DUREF0.  The adjustment of this parameter is however quite difficult.  If UCUSCAL 81TEE has been properly adjusted, DUREF0 can be kept equal to zero.



�8. 	CURRENT LIMITING



The current limiting in the LGU consists of two parts: reactive current limiting and active current limiting. As the current increases, the reactive current is first limited. If the total current continues increasing after reactive current has decreased to zero, the limiting of active current starts to operate.





8.1	Reactive Current



The limiting parameter of the reactive current is KQ 28TEE.  This parameter is equal to the maximum current of the LGU when reactive power is transferred.  The parameter is scaled such that 1000 corresponds to the rated current of the LGU.  The program attempts to keep the following condition in vigor:



	IREC2 + IIMC2 �symbol 163 \f "Symbol"�� KQ2



where	IREC 227T is the active current of the LGU

		IIMC 228T is the reactive current of the LGU. 



This is implemented so that the reference value of the voltage across the line reactor is clamped with the quantity



	�embed Equation ���,						if /IREC/ > KQ
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The coefficient XREL 85T is the relative reactance of the line reactor and the program computes it by means of the value of the parameters LLGU 65TEE, ULGU 67TEE and ILGU 68TEE.



	ULGU	67TEE	LGU's rated phase-to-phase voltage in V,�	ILGU	68TEE	LGU's rated current in A.�

The coefficient 8 * 10-4 is a scaling factor due to the following scaling of parameters:



DUSET 54TEE	8000 ^ rated mains voltage

XREL 85T	10000 ^ 100 % impedance of the line reactor

IREC 227T	1000 ^ rated current of LGU

IIMC 228T	1000 ^ rated current of LGU.  



For the reactors presently in use XREL should have a value of appr. 2000, which corresponds to a relative reactance of 20 %.

�8.2	Active Current



The limiting parameter of the active current is KI 29TEE.  In order for the limits of the active current and reactive current to operate in the right order, the setting must be made so that KQ < KI.  The limiting of the active current works in the following way: When IREC > KI and the power is flowing from mains to the DC circuit or when IREC < -KI and the power is flowing from the DC circuit to the mains, the internal DC voltage reference is changed stepwise so that the current becomes smaller.  This means increasing the reference value when IREC < 0 and reducing it when IREC > 0.



In other words, the excess power is charged into the DC capacitor (power from DC to mains) or discharged from the DC capacitor (power from mains to DC). If the value of KI exceeds 1000 with a sufficient amount, the limiting is not in use.



When the overcurrent limit changes the internal DC voltage reference, it prevents the parameter QUCMODE 161TEE from affecting the DC voltage reference value.



The current limit is not able to eliminate the reactive current taken from the mains by the LGU because of too low a DC voltage. If the DC voltage is too low, the LGU takes reactive power from the mains irrespective of the limits described in this chapter.  The modulator is then producing the highest possible reverse voltage.  If QUCMODE is in use, the internal DC voltage reference increases as much as the active current limiting allows it to do.  If, on the other hand, the DC voltage has dropped precisely because of the current limiting function, then, an overcurrent condition may arise owing to excessive reactive current.



�9.	PARALLEL CONNECTIONS



9.1 	Diode Rectifier and LGU in Parallel



A diode rectifier and a LGU can be connected in parallel as shown in figure 1.3 b).



Normally - when the direction of the power flow is from the mains to the DC link - the power to the load is transferred by the diode bridge and the LGU does not operate (modulate).  If regenerative braking occurs, the LGU starts up and feeds the braking energy to the mains.  When the braking has been completed, the LGU stops.  



Even the freewheeling diodes of the LGU can act as a diode rectifier. In this case the power that can be transferred is considerably smaller than the rated power due to the fact that the modulator does not compensate for the voltage drop across the line reactor.



This mode of operation is called diode bridge mode and it can be chosen by setting a non-zero value to the parameter DBMODE 90TEE.



When the LGU is operating it determines the DC voltage. The DC voltage reference is based on the mains voltage as described in section 6.1. Even though the DC voltage is greater than what would be produced by the diode rectifier for the given mains voltage, the diode bridge conducts to the DC capacitor bank unit current pulses at some instants of the line cycle. Because of this the LGU has to feed a corresponding power back to the mains. A circulating active power of the order 10 % of the rated power is summed into the braking power.



When the diode bridge mode has been selected and the LGU has received the START command, it does not always start operating immediately but remains in the HALT-state until it detects a regenerative braking situation.  This is indicated by a rise in the DC voltage. The LGU starts operating once UCACT 224T exceeds the start-up limit determined by UCDBMSTART 238T or by DUCDBMSTART 239T and the rate of rise of the DC voltage (expressed as a multiple of 0.1%) is larger than the limit set by the parameter DUCDBM 95TEE during a period of 4 ms.



The LGU determines the parameters UCDBMSTART and DUCDBMSTART depending on the mains voltage in a similar way as the DC voltage reference value. The limit for start-up thus depends on the mains voltage.



UCDBMSTART 238T 	= UACTDISP 203T + UCSTRTOFF  91TEE�DUCDBMSTART 239T 	= UACTDISP + DUCSTRTOFF 94TEE��

Appropriate values for the parameters 91TEE, 94TEE, 93TEE and 95TEE are:



	Parameter			Address	Appropriate value

	UCSTRTOFF		91TEE		60�	DUCSTRTOFF		94TEE		48�	UCREFOFF		93TEE		48�	DUCDBM			95TEE	       100.�

The LGU indicates the ending of the regenerative braking by the value of the filtered active component of the current IREFF 235T: a sufficiently large current for a sufficient time means that the braking has ended. During braking the power flowsfrom the DC circuit to the mains and IREFF has a negative value. When IREFF > DBMIRESTOP 79TEE and the time set by DBMCNTR 80TEE has elapsed, the LGU stops and remains waiting for a new regenerative braking. 



Appropriate values for the parameters 79TEE and 80TEE are:�

	DBMIRESTOP		79TEE	appropriate value -5�	DBMCNTR		80TEE	appropriate value 2500.�

The value -5 (initial value) is suitable when the LGU is used in the diode bridge mode on its own freewheeling diodes only. In this case no circulating current arises.  With an external diode bridge, the effect of the circulating current must be eliminated by reducing the limit 79TEE. This limit should be the same as the value of IREFF when the LGU is operating without load.  In this case the appropriate value for 79TEE is in the order -80...-120 corresponding to a current of 8 %...12 % of the rated current.



When using the diode bridge mode, all the start-up sectors and modes must be enabled (see section 10.5) in order to avoid needless delays in start-up due to waiting for a correct sector.



The diode bridge mode can also be selected by means of the parameter LGUSTATUS, see section 4.3.



If the main contactor opens for a reason beyond the control of the LGU while the LGU is in the HALT state, the LGU may try to start up.  This is followed by a fault triggering, fault number 44, 41 or 42. This is due to the fact that the filtered r.m.s. value of the mains voltage UACTDISP 203T goes to zero and the value of UCDBMSTART 238T and DUCDBMSTART 239T decreases.  The actual value of the DC voltage does not necessarily fall immediately to zero and the start-up condition is fulfilled.�

9.2	Several LGUs in Parallel



9.2.1	Hardware



Each LGU must have its own Line Filter Unit LFU.



The LGU can be connected to the DC bus either directly or through a disconnecting switch. If a disconnecting switch is used, the main contactor must not close when the switch is open. An interlocking must be used to prevent the connection of AC supply to the LGU when the disconnecting switch is open. 



The parameter Cont-Lock (P1794) of the application block LGUCONTROL is connected to open the open the AC contactor. The status message of the AC contactor is brought to the input of LGUCONTROL to the parameter CONT (P1392). 



Parallel operating LGUs do not need to communicate between themselves.



9.2.2	Software



The load is divided between the LGUs operating in parallel by a function generator which must be activated by setting:

162TEE = 1, 160TEE = 1, (or 90TEE = 1).



The fuction generator has the following parameters:

UCREFBIAS 284TEE governs the offset to be added to the output of the block. The parameters 272TEE...283TEE are the points defining the function. For more information on the use of the function generator, see section 6.2.



The initial values are usually appropriate for these parameters, especially when the mains voltage is close to its nominal value.



The sum of the capacitances of the capacitor bank units in use is set in the corresponding parameter. Sometimes this value is too large, and it may be necessary to decrease it in order to stabilize the control.



Apart from what has been said above, the commissioning of parallel operating LGUs is carried out as that of a LGU in the single drive application.



One LGU can be started and stopped independently from the rest of the parallel operating units, provided that the total load is not too large for the units that stay in operation. To isolate one unit it is necessary to arrange for its disconnection from the AC supply.

�10. 	COMMISSIONING



10.1	Rated Values, DC-capacitors, and LFUs



10.1.1 Rated DC voltages, currents and parameter 66TEE



The table below contains the following data about the existing types of the LGU:

- nominal current

- nominal DC-voltage

- a value CLGU which corresponds to the capacitance of the DC-

  capacitors

- the maximum allowable value for CLGU

- the inductance of the line reactor LLGU.



The value of the nominal DC-voltage has to be set to the parameter

UCDISPMUL 100TEE and the value of the nominal current to the parameters ILGU 68TEE and IDISPMUL 103TEE.



The value corresponding to the capacitance of the DC-capacitor unit has to be set to the parameter CLGU 66TEE. The use of this parameter value in the control is described in section 7.1.

N.B.

When there are several LGUs connected in parallel, the value of the parameter CLGU 66TEE in each parallel connected unit is set to be equal to the sum of the capacitance values of the capacitor bank units used. It may be necessary to modify this value to improve the control operation. See section 7.1.





The inductance of the line reactor situated in the Line Filter Unit (SAFUF) has to be set to the parameter LLGU 65TEE. 

N.B.

In case of several parallel connected LGUs, the value of LLGU 65TEE in each unit shall be set equal to the inductance of the reactor in each individual LFU.



�

LGU Type�Current

(A)�DC-voltage

(V)�66TEE

CLGU�Max.value

CLGU�65TEE

LLGU��160 FG 380�245�513�990�1485�680��250 FG 380�380�513�1320�1980�440��400 FG 380�610�513�2320�3645�275��630 FG 380�960�513�3630�5445�175��800 FG 380�1215�513�4620�6930�200��830 FG 400�1200�540�4620�6930�200��160 FG 415�225�560�990�1485�680��250 FG 415�350�560�1320�1980�440��400 FG 415�560�560�2320�3645�275��630 FG 415�880�560�3630�5445�175��860 FG 415�1200�560�4620�6930�200��275 FG 440�360�594�990�1485�505��900 FG 440�1180�594�2860�4290�200��180 FG 460�226�621�660�990�780��290 FG 460�360�621�990�1485�505��460 FG 460�580�621�1430�2145�320��730 FG 460�920�621�2040�3055�200��950 FG 460�1195�621�2860�4290�200��200 FG 500�231�675�660�990�780��315 FG 500�360�675�990�1485�505��500 FG 500�580�675�1430�2145�320��800 FG 500�920�675�2040�3055�200��1000 FG 500�1160�675�2860�4290�200��140 FG 575�141�777�330�495�1110��210 FG 575�210�777�495�740�1110��340 FG 575�340�777�740�1110�695��540 FG 575�550�777�1070�1600�440��870 FG 575�870�777�1530�2290�280��1200 FG 575�1205�777�2145�3220�200��160 FG 660�140�891�330�495�1110��250 FG 660�218�891�495�740�1110��400 FG 660�350�891�740�1110�695��630 FG 660�550�891�1070�1600�440��1000 FG 660�870�891�1530�2290�280��1370 FG 660�1200�891�2145�3220�200��400 FG 690�335�931�740�1110�695��630 FG 690�530�931�1070�1600�440��1000 FG 690�840�931�1530�2290�280��1370 FG 690�1150�931�2145�3220�200���

10.1.2 DC capacitors



The available DC-capacitor units and their capacitance in mF are listed below.



Unit�Capacitance (mF)��40 F 415�3.30��63 F 415�4.95��100 F 415�6.60��160 F 415�9.90��250 F 415�13.20��400 F 415�23.10��630 F 415�36.30�����50 F 500�2.20��80 F 500�3.30��125 F 500�4.40��200 F 500�6.60��315 F 500�9.90��500 F 500�14.30��800 F 500�20.37�����160 F 660�3.30��250 F 660�4.95��400 F 660�7.43��630 F 660�10.73��1000 F 660�15.28���

10.2	Checks and Adjustments



10.2.1 	Mechanical Inspection



Before connecting the power check that:



�symbol 183 \f "Symbol"��  the power rating of the LGU and LFU correspond to the drawings



�symbol 183 \f "Symbol"��  the LGU has been tested at the factory. This is shown by a test marking



�symbol 183 \f "Symbol"��  the wiring has been done according to the drawings (220 VAC supply, serial data communication, earthing etc.)



�symbol 183 \f "Symbol"��  the wirings between electronic cards are those of an inverter unit of the same size and that the connection of the supply voltage measuring leads is as follows:



		Phase	Matching Card Terminal

		U 	X1.1

		V 	X1.3

		W 	X1.5



�symbol 183 \f "Symbol"��  the measuring leads of the phase currents are connected to the Control Card (A2) as follows:

		

		Phase	Control Card Terminal

		U (L1)	X3

		V (L2)	X4

		W (L3)	X5



�symbol 183 \f "Symbol"��  the phase sequence (U-V-W) of the supply voltage is the same in 

-	the input terminals of the LFU

-	the input terminals of the LGU

-	the measuring leads of phase voltages to the LGU



�symbol 183 \f "Symbol"��  the measuring leads are inside an insulating sleeve



��symbol 183 \f "Symbol"��  all electronic cards proper to the inverter unit of the same power are included in the LGU, except the control card and the maching card that are replaced by 

	the control card SAFT 103 CONB equipped with the memory circuits D17 and D18 of the control program SAFRLB 3.04E

	stock codes: 		D17: 5601 7861

					D18: 5601 7879

	

	matching card SAFT mmmFGnnn, where 

		mmm = rated power of LGU (kVA)

		nnn	= rated voltage of LGU (V).



�symbol 183 \f "Symbol"��  the shorting plugs of the control card (A2) are set as follows:

-	S1 in position a-c 	(4800 Bd)

-	S3 in position a-b 	(battery back-up of RAM is "ON")

-	S4 in position a-b 	(writing to EEPROM enabled)



The transmission speed for theserial communication channel 1 is chosen by S1 :

position a-b:	9600 baud,

position a-c:	4800 baud.



�symbol 183 \f "Symbol"��  the digital output OUT3 is wired to the main contactor interlocking circuit on SAFT 136 CTS.



�symbol 183 \f "Symbol"��  the status message of the main contactor is wired to the parameter CONTACTOR 6T e.g. through the digital input DIN1.



10.2.2 Putting Software into Use



When the auxiliary voltages are connected to the LGU, the red LED on the control card lights up immediately. This happens even when the EEPROM circuit has not been initialized i.e. EEROMLOCK 8T = 1.



�symbol 183 \f "Symbol"��  Turn on the auxiliary voltages.  Check that the EPROM version data are correct:

DEVICETYPE			330T = 40�REVISION				331T = 304�EPROM stock codes		332T = 5601�						333T = 7861�						334T = 5601�						335T =  7879�

If this is not the case, wrong memory circuits have been installed in the LGU.



��symbol 183 \f "Symbol"��  Go through the SAMITABLE parameters, e.g. with the help of the list below.



�symbol 183 \f "Symbol"��  Close the main contactor and check that the LGU status changes to "READY". The status can be checked in the parameter SAMISTATUS 214T. 



�symbol 183 \f "Symbol"��  Check that the values of the AC- and DC-voltage displays on the control panels CP1 or CP2 are in the right order of magnitude. 



�symbol 183 \f "Symbol"��  Adjust measurements in accordance with the section 10.4.



�symbol 183 \f "Symbol"��  Adjust start-up angles accordance with the section 10.5.



�symbol 183 \f "Symbol"��  Check that the main contactor opens when the bit 3 of the parameter SAMISTATUS 214T changes to zero. The main contactor has to open immediately after a fault tripping of the LGU. A fault tripping follows e.g. when the safety switch of the supply voltage measurement is opened while the LGU is operating.





Operative control	Ref.	Init	Value

TBCTRANSMIT1	9TEE	K13	8993	_____________

TBCTRANSMIT2	10TEE	K13	12852	_____________

LGUSTATUS	49TEE	K4.3	1	_____________

USEIOWORD	173TEE	K5.1	0	_____________

USEIOSTART	174TEE	K5.1	0	_____________

USEIOCONT	175TEE	K5.1	0	_____________



Rated values of units		Ref.	Init	Value

LLGU	65TEE	K10	320	_____________

CLGU	66TEE	K10	1540	_____________

ULGU	67TEE	K8	500	_____________

ILGU	68TEE	K10	577	_____________

UCDISPMUL	100TEE	K10	675	_____________

IDISPMUL	103TEE	K16	577	_____________

UDISPMUL	106TEE	K16	500	_____________

�Panel display		Ref.	Init	Value

NORMALMSGE	130TEE	K14	10	_____________

DIAGNMSGE	131TEE	K14	15	_____________

UCDISPDIV	101TEE	K14	1000	_____________

UCDISPPNT	102TEE	K14	0	_____________

IDISPDIV	104TEE	K14	1000	_____________

IDISPPNT	105TEE	K14	0	_____________

UDISPDIV	107TEE	K14	1000	_____________

UDISPPNT	108TEE	K14	0	_____________

DSPADDR	99TEE	K14	236	_____________

DSPMUL	109TEE	K14	1	_____________

DSPDIV	110TEE	K14	1	_____________

DSPPNT	111TEE	K14	0	_____________



Serial data

communications channels	Ref.	Init	Value

IVAL0	114TEE	K2.7	19	_____________

IX0	115TEE	K2.7	247	_____________

IVAL1	116TEE	K2.7	20	_____________

IX1	117TEE	K2.7	214	_____________

IVAL2	118TEE	K2.7	21	_____________

IX2	119TEE	K2.7	210	_____________

IVAL3	120TEE	K2.7	23	_____________

IX3	121TEE	K2.7	211	_____________

IVAL4	122TEE	K2.7	25	_____________

IX4	123TEE	K2.7	201	_____________

IVAL5	124TEE	K2.7	27	_____________

IX5	125TEE	K2.7	202	_____________

IVAL6	126TEE	K2.7	0	_____________

IX6	127TEE	K2.7	0	_____________

IVAL7	128TEE	K2.7	0	_____________

IX7	129TEE	K2.7	0	_____________

COMMUNIC.TYPE	168TEE	K16	3	_____________

MASTERSLAVE	164TEE	K2.7	0	_____________

CH2_BAUDRATE	170TEE	K2.7	4800	_____________

IVAL02	134TEE	K2.7	19	_____________

IX02	135TEE	K2.7	247	_____________

IVAL12	136TEE	K2.7	20	_____________

IX12	137TEE	K2.7	210	_____________

IVAL22	138TEE	K2.7	21	_____________

IX22	139TEE	K2.7	211	_____________

IVAL32	140TEE	K2.7	0	_____________

IX32	141TEE	K2.7	0	_____________

IVAL42	142TEE	K2.7	0	_____________

IX42	143TEE	K2.7	0	_____________

IVAL52	144TEE	K2.7	0	_____________

IX52	145TEE	K2.7	0	_____________

IVAL62	146TEE	K2.7	0	_____________

IX62	147TEE	K2.7	0	_____________

IXS62	148TEE	K2.7	0	_____________

IVAL72	149TEE	K2.7	0	_____________

IX72	150TEE	K2.7	0	_____________

IXS72	151TEE	K2.7	0	_____________



Memory addresses

to be adjusted		Ref.	Init	Value

UCMSCAL	83TEE	K10.6	1799	_____________

UMSCAL	84TEE	K10.6	-26264	_____________

UCUSCAL	81TEE	K10.6	-3296	_____________

IUOFFSET	298TEE	K10.6	16460	_____________

IVOFFSET	299TEE	K10.6	16460	_____________



DC-voltage control		Ref.	Init	Value

UCREFG	26TEE	K6.1	1071	_____________

UCMIN	153TEE	K6.1	900	_____________

UCMAX	154TEE	K6.1	1200	_____________

UCSTEP	155TEE	K6.1	10	_____________

PUI	53TEE	K7.1	500	_____________

KDLLL	55TEE	K7.1	98	_____________

KFLL	57TEE	K7.1	1600	_____________

UCDIFMAX	59TEE	K7.1	100	_____________

UCDIFMIN	60TEE	K7.1	-100	_____________

UCREFOFF	93TEE	K6.1	48	_____________

UCREFMODE	160TEE	K6.1	0	_____________

DBMODE	90TEE	K6.1	0	_____________

QUCMODE	161TEE	K6.1	0	_____________

KLU	69TEE	K7.1	5225	_____________

KFU	70TEE	K7.1	4668	_____________

KAA	71TEE	K7.1	600	_____________

KIA	72TEE	K7.1	180	_____________

KI	29TEE	K8	900	_____________



Reactive current control	Ref.	Init	Value

IQCONT	48TEE	K6.2	-1	_____________

IQREFG	27TEE	K6.2	0	_____________

DUSET	54TEE	K7.2	0	_____________

KQ	28TEE	K8	850	_____________

DUREF0	82TEE	K7.2	0	_____________

IQMIN	156TEE	K6.2	-500	_____________

IQMAX	157TEE	K6.2	500	_____________

IQSTEP	158TEE	K6.2	25	_____________

PUQI	51TEE	K7.2	400	_____________

PUQ	52TEE	K7.2	4	_____________

�Diode bridge mode		Ref.	Init	Value

DBMODE	90TEE	K9	0	_____________

DBMIRESTOP	79TEE	K9	-5	_____________

DBMCNTR	80TEE	K9	2500	_____________

UCREFOFF	93TEE	K9	48	_____________

UCSTRTOFF	91TEE	K9	60	_____________

DUCSTRTOFF	94TEE	K9	48	_____________

DUCDBM	95TEE	K9	100	_____________



Diagnostics		Ref.	Init	Value

SELMACONT	171TEE	K2.7	0	_____________

COMM_TIMEOUT	172TEE	K2.7	0	_____________

COMM_TIMEOUT2	169TEE	K2.7	0	_____________

CURRENTOFFSET	190TEE	K16	1000	_____________

RARMAXTIME	87TEE	K2.5	625	_____________

RARMAXCOUNT	88TEE	K2.5	3125	_____________

DARMAXCOUNT	89TEE	K2.5	1	_____________

UNBALCURR	78TEE	K2.6	3000	_____________



Trends		Ref.	Init	Value

TREND1	191TEE	K12	218	_____________

TREND2	192TEE	K12	219	_____________

TREND3	193TEE	K12	221	_____________

TREND4	194TEE	K12	222	_____________

TREND5	195TEE	K12	223	_____________

TRENDIVAL	196TEE	K12	0	_____________

TRENDTRIG	197TEE	K12	-1	_____________

TREND6	241TEE	K12	224	_____________

TREND7	242TEE	K12	225	_____________

TREND8	243TEE	K12	226	_____________



D/A converter		Ref.	Init	Value

DA1REFADDR	186TEE	K11	0	_____________

DA1ADDR	187TEE	K11	231	_____________

DA1SCALE	188TEE	K11	8	_____________

DA1MODE	189TEE	K11	1	_____________

DA2REFADDR	252TEE	K11	0	_____________

DA2ADDR	253TEE	K11	232	_____________

DA2SCALE	254TEE	K11	8	_____________

DA2MODE	255TEE	K11	1	_____________

D_SEL	451TEE	K11	0	_____________

DA3REFADDR	452TEE	K11	0	_____________

DA3ADDR	453TEE	K11	0	_____________

DA3SCALE	454TEE	K11	0	_____________

DA3MODE	455TEE	K11	0	_____________

DA4REFADDR	456TEE	K11	0	_____________

DA4ADDR	457TEE	K11	0	_____________

DA4SCALE	458TEE	K11	0	_____________

DA4MODE	459TEE	K11	0	_____________



Start-up		Ref.	Init	Value

VSECT0	343TEE	K10.5	0	_____________

VOFFS01	344TEE	K10.5	142	_____________

VOFFS02	345TEE	K10.5	147	_____________

VSECT1	346TEE	K10.5	0	_____________

VOFFS11	347TEE	K10.5	273	_____________

VOFFS12	348TEE	K10.5	271	_____________

VSECT2	349TEE	K10.5	0	_____________

VOFFS21	350TEE	K10.5	406	_____________

VOFFS22	351TEE	K10.5	401	_____________

VSECT3	352TEE	K10.5	0	_____________

VOFFS31	353TEE	K10.5	654	_____________

VOFFS32	354TEE	K10.5	659	_____________

VSECT4	355TEE	K10.5	0	_____________

VOFFS41	356TEE	K10.5	785	_____________

VOFFS42	357TEE	K10.5	783	_____________

VSECT5	358TEE	K10.5	0	_____________

VOFFS51	359TEE	K10.5	918	_____________

VOFFS52	360TEE	K10.5	913	_____________

FILTDELAY	92TEE	K10.5	280	_____________

MSECT0	361TEE	K10.5	0	_____________

MOFFS01	362TEE	K10.5	360	_____________

MOFFS02	363TEE	K10.5	364	_____________

MSECT1	364TEE	K10.5	0	_____________

MOFFS11	365TEE	K10.5	615	_____________

MOFFS12	366TEE	K10.5	611	_____________

MSECT2	367TEE	K10.5	0	_____________

MOFFS21	368TEE	K10.5	747	_____________

MOFFS22	369TEE	K10.5	744	_____________

MSECT3	370TEE	K10.5	0	_____________

MOFFS31	371TEE	K10.5	872	_____________

MOFFS32	372TEE	K10.5	876	_____________

MSECT4	373TEE	K10.5	0	_____________

MOFFS41	374TEE	K10.5	103	_____________

MOFFS42	375TEE	K10.5	99	_____________

MSECT5	376TEE	K10.5	0	_____________

MOFFS51	377TEE	K10.5	235	_____________

MOFFS52	378TEE	K10.5	232	_____________

�Mains frequency		Ref.	Init	Value

FNET	86TEE	K7.1	-25536	_____________

FNETMIN	165TEE	K7.1	-29536	_____________

FNETMAX	166TEE	K7.1	-21536	_____________

FNETSTEP	167TEE	K7.1	0	_____________



Digital outputs		Ref.	Init	Value

DOUT0	1316TEE	K5.2	1367	_____________

DOUT1	1317TEE	K5.2	1368	_____________

DOUT2	1318TEE	K5.2	1369	_____________

DOUT3	1319TEE	K5.2	1794	_____________

DOUT0	1720TEE	K5.2	1367	_____________

DOUT1	1721TEE	K5.2	1368	_____________

DOUT2	1722TEE	K5.2	1369	_____________

DOUT3	1723TEE	K5.2	1794	_____________

IVAL0	114TEE	K5.2	19	_____________

IX0	115TEE	K5.2	247	_____________



Parallel operating LGU's	Ref.	Init	Value

PUCMODE	162TEE	K6.1	0	_____________

IREC1	272TEE	K6.1	-1500	_____________

UCREFOFF	273TEE	K6.1	110	_____________

IREC2	274TEE	K6.1	-850	_____________

UCREFOFF	275TEE	K6.1	71	_____________

IREC3	276TEE	K6.1	-500	_____________

UCREFOFF	277TEE	K6.1	50	_____________

IREC4	278TEE	K6.1	500	_____________

UCREFOFF	279TEE	K6.1	10	_____________

IREC5	280TEE	K6.1	850	_____________

UCREFOFF	281TEE	K6.1	-11	_____________

IREC6	282TEE	K6.1	1500	_____________

UCREFOFF6	283TEE	K6.1	-50	_____________

�10.3	Summary of the LGU Operation



-	Turn on the auxiliary voltages.



-	Close the main contactor after the bit 3 of the parameter SAMISTATUS 214T has changed to one.



-	Write a number other than zero to the parameter CONTACTOR 6T.



-	If the LGU does not report "ready" within some 60 sec, there is reason to suspect a fault.  If the START command is given (and CONTACTOR �symbol 185 \f "Symbol"�� 0), the LGU will begin to report about all faults, i.e. also UC-undervoltage and chopper undervoltage faults.  The program attempts to reset them when the DC-voltage and the chopper voltage have risen up.



-	When the LGU reports "ready", it can be started by the command START 2T.



-	The LGU stops on the command STOP 3T.



-	If for any reason the main contactor opens, value "0" must be written to the parameter CONTACTOR 6T.



-	Faults that appear may be reset (after any necessary repair work) by means of RESET 12T command.



-	The LGU's main contactor must be opened immediately when the bit 3 of the parameter SAMISTATUS 214T changes to zero.

�10.4	Adjustment of Measurements



The current and voltage measurement system has a number of adjustable parameters. 



The purpose of these adjustments is to compensate for the differences in the measurement circuits of individual LGUs. Usually a small adjustment is sufficient. If a large adjustment seems to be necessary, a fault in the measurement system should be suspected .



10.4.1	Current Measurement



Current measurement loop has two parameters that need to be adjusted during commissioning, IUOFFSET 298TEE and IVOFFSET 299TEE. These parameters correspond to zero point adjustment of the U and V phase current measurement.  



The adjustment is made with auxiliary voltages connected to the LGU. The main power is not connected and the main contactor remains open.



The procedure is begun by setting IOFFCONT 297T = 1 and waiting for about 2 minutes. The parameter 297T is automatically set to zero.  Once this happens, the adjustment has been completed.



10.4.2	Adjustment of Voltage Measurements



There are three adjustable parameters in the voltage measurement system. These are:



UCMSCAL�83TEE�scaling factor of the DC voltage measurement��UMSCAL�84TEE�scaling factor of the mains voltage measurement��UCUSCAL�81TEE�adjustment of the ratio between the DC voltage and the mains voltage��

Before starting the ajustment, make sure that the scaling factors for the panel displays are nominal, see chapters 14 and 15.



UCMSCAL 83TEE should be adjusted in such a way that the DC-voltage display and the readout of DC voltmeter be the same. A required change of the value should be minor. The display should be observed also when the LGU is running, because there could be a slight difference in readings (�symbol 177 \f "Symbol"�� 5 V) depending on whether the LGU is in operation or not.



UMSCAL 84TEE should be adjusted in a similar way as 83TEE with the only difference that now the mains voltmeter is observed.



During the adjustment of UCUSCAL 81TEE the LGU is running without load. Because of this, the start-up of the LGU has to be checked first. If necessary, the start-up angles are adjusted according to the section 10.5. UCUSCAL 81TEE is first set = 62240. 



UCUSCAL 81TEE is adjusted such that when the LGU is running normally UCUCONT 296T is set = 1. In addition, make sure that :

-	the reactive current controller is "ON", i.e. IQCONT 48TEE = 1,

-	the reactive current reference IQREFG 27TEE = 0,

-	the reactive current limiting parameter KQ 28TEE is high enough, appr. equal to the initial value, in order to avoid limiting of the reactive current controller output,

-	the DC-voltage reference is high enough to keep the reactive current equal to zero, e.g.  UCREFG 26TEE = 1150.



The adjustment takes about 2 minutes and it can be repeated. The adjustment is underway for as long as the value of  UCUCONT = 1. When UCUCONT has turned = 0, the procedure has been completed.  If UCUCONT has some other value, the LGU has detected a fault. The bits 1, 2, 3, 4 and 5 of UCUCONT reveal the nature of the fault as follows:



Bit�Meaning��b1 = 1�reactive current controller is not ON,��b2 = 1�reactive current reference IQREF 219T is not = 0,��b3 = 1�output of the reactive current controller is limited,��b4 = 1�modulator has reached the high limit,��b5 = 1�the STOP routine has been executed: STOP command, failure, RAR.��

UCUSCAL 81TEE can also be adjusted in a different way: While the LGU is operating and the conditions mentioned above are valid, the filtered output of the reactive current controller is monitored, parameter DUREFF 236T. If 236T �symbol 185 \f "Symbol"�� 0, the 81TEE has to be slightly changed. 



It is rather difficult to make the adjustment in this way since the value of the mains voltage fluctuates slightly and the output of the reactive current controller DUREFF 236T slowly follows this fluctuation. Because of this, it is difficult to find for 81TEE a value that would make the controller output 236T = 0.



The parameter 81T can be considered to have a good setting when the value of the controller output 236T is within the limits +/-50.



When adjustment is completed, the new parameter values shall be written to the EEPROM by opening the write protection lock EEPROMLOCK 8T. It is also worth to write down on paper the values of the parameters 298TEE, 299TEE, 83TEE, 84TEE, and 81TEE.



Once the adjustment of measurements is completed, the start-up angles can be ajusted, as described in section 10.5.



�10.5	Start-up Angle Adjustment



The start-up angles can be adjusted once all the measurement adjustments presented in section 10.4 have been completed.



The mains voltage period 360 degrees is divided into 60 degree sectors. Each sector begins at the instant when one of the phase voltages is equal to 0. The start-up of the LGU takes place at one of these instants.
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Figure 10.1. Start-up angle adjustment. (61260196)



When beginning the start-up routine the LGU checks the level of the mains voltage and its phase sequence. If there is no mains voltage or its level is too low, a fault tripping will follow, see section 2.6. If the level of the mains voltage is sufficient, the LGU defines the first closest allowed start-up sector in which the start-up will take place. In defining the start-up instant, the LGU takes into account the filtering delay of the mains voltage measurement (approx. 18 degr.), as well as the processing delay caused by the synchronisation routine before synchronisation to the mains. This delay is to be set by means of the parameter FILTDELAY 92TEE. The parameter scaling: 256 corresponds to the angle of 60 degr. The initial value = 280 is suitable for this parameter and there is generally no reason to change this value.



The synchronisation instant is determined by taking successive measurements of two phase-to-phase voltages and comparing their ratio with a calculated value. A comparison takes place after each measurement. If the latest measured voltage is the WV phase-to-phase voltage, the start-up mode is "1". If the UV phase-to-phase voltage is measured, the start-up mode is "2". The value of this ratio diffesr slightly depending on the start-up mode.

�A start-up can be separately enabled or disabled for each sector and mode of start-up.  This is done by means of the parameters 343TEE, 346TEE, 349TEE, 352TEE, 355TEE and 358TEE when the direction of rotation of the mains vector is U-V-W. In the U-W-V case the parameters are 361TEE, 364TEE, 367TEE, 370TEE, 373TEE and 376TEE.  The first address corresponds to the sector 0, the second to the sector 1, etc. The values of these parameters determine the allowed start-up mode as follows:



Value	Allowed start-up mode

0	start-up disabled

1	enabled in mode 1 only

2	enabled in mode 2 only

3	enabled both in mode 1 and 2.



The direction of mains voltage vector rotation can be observed in the memory addresses DIREC 237TEE and RSTDIR 340TEE. The former is in use always when the LGU is not operating; the latter is put to use during the synchronisation. The value "0" corresponds to the direction U-V-W and the value �symbol 185 \f "Symbol"�� "0" to the direction U-W-V.



In the following, the adjustment of the start-up angles is described  for the direction of rotation U-V-W. The same description is valid for the opposite direction (U-W-V) if the references to the memory addresses 361TEE...378TEE are used instead of 343TEE...360TEE.  The contents of these addresses correspond to each other in direct numeric order.



�symbol 183 \f "Symbol"��  For the sector 0, set the start-up enable to "3", i.e. 343TEE = 3.

�symbol 183 \f "Symbol"��  Disable the start-up in theother sectors by setting 346TEE = 349TEE = ... = 358TEE = 0.  

�symbol 183 \f "Symbol"��  Give a START command. 



�symbol 183 \f "Symbol"��  Observe the DC-voltage waveform using an oscilloscope.  

The voltage waveform reveals whether the start-up takes place at the right instant. If the start-up takes place too early, the DC-voltage decreases during start-up. If, on the contrary, the start-up occurs too late, the DC voltage increases during start-up.



�symbol 183 \f "Symbol"��  In the latter case, lower the content of the parameters 344TEE and 345TEE.  

A good practice is to change the content of both addresses by the same amount (e.g. decrease by 2).  The total decrease needed should be quite small, less than 10.



The start-up instant of the sector 0 is correct once several successive start-ups go through without decrease or increase of the DC-voltage. 

�symbol 183 \f "Symbol"��  When this has been achieved, set the content of the parameter 343TEE to "0" 



�symbol 183 \f "Symbol"��  Make the adjustment of the sector 1 after setting 346TEE = 3.  



For fine adjustment, the parameters 347TEE and 348TEE are used.  The procedure is as described above.  



�symbol 183 \f "Symbol"��  When the adjustment of the sector 1 is properly done, start the adjustment of the sector 2 by setting 346TEE = 0 and 349TEE = 3, and so on.  



�symbol 183 \f "Symbol"��  When the adjustment of the sector 5 has been completed, set the content of the parameters 343TEE, 346TEE, ... ,358TEE = "3". 



�symbol 183 \f "Symbol"��  Proceed now to several start-ups checking the start-up instants by an oscilloscope.  

If some start-up appears to be bad, look up the identity of the start-up sector in the parameter 341T and the mode of start-up in the parameter 342T.



Once the start-up angles have been properly adjusted in the direction of rotation U-V-W, the adjustment can be started for the direction U-W-V  by changing the connection of the terminals in the Line Filter Unit (on the mains side!).  The adjustment is made in the same way as described above except that different memory addresses (parameters) are used and, if a start-up takes place too late (the DC-voltage increases), the values of the fine adjustment parameters are increased.



If the direction of rotation of the mains supply is known, the adjustment for the opposite direction can be omitted.  If it is known that the unit will not be used in the diode bridge mode of operation, other sectors except those having a 180 degree phase shift can be left unadjusted.  



�symbol 183 \f "Symbol"��  Finally set the start-up enable values of the adjusted sectors to "3" and others to "0". 

�symbol 183 \f "Symbol"��  Check the direction of rotation once more at the operating site.

�symbol 183 \f "Symbol"��  Make sure that the start-up enable values of the opposite direction are actually set to "0".



�symbol 183 \f "Symbol"��  Store the new parameter values to the EEPROM memory by resetting EEPROMLOCK 8T. 

It is wise to write down these values also on paper. A parameter list is included in section 10.2.2 for this purpose.



�11. 	TREND BUFFERS



The LGU control software contains 8 sampling buffers with 100 samples capacity. The buffers can be used to acquire data showing behaviour of the measuring points.



A sampling interval can be selected in a range which corresponds to time interval 4 ms to 262 s/ sample.



A triggering condition can be set for the first trend buffer which stores status data to the memory for a closer analysis.



Trends can be examined in analog form by monitoring a desired trend buffer content using D/ A converter or watching trend numeric values on the control panel.





11.1 	Selection of the memory addresses to be monitored



Set the measuring point number to the trend control address that you are going to use.

Trend control addresses are:



191TEE�Trend buffer 1 connecting point��192TEE�Trend buffer 2 connecting point��193TEE�Trend buffer 3 connecting point��194TEE�Trend buffer 4 connecting point��195TEE�Trend buffer 5 connecting point��241TEE�Trend buffer 6 connecting point��242TEE�Trend buffer 7 connecting point��243TEE�Trend buffer 8 connecting point��



11.2 	Selection of sampling interval



A sampling interval can be selected by means of the parameter TRENDIVAL 196TEE



196TEE�= 0 and 1�4 ms interval sampling���= 2�8 ms interval sampling���= 3�12 ms interval sampling, etc.��

�11.3 	Selection of Triggering Condition



A trend triggering occurs every time the LGU detects a fault, irrespective of the triggering condition. The trend triggering point then lies 80 samples before the fault instant and 20 samples after it.
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Figure 11.1.Trend triggering caused by a fault.  (57778199)





A triggering condition is set for the first trend buffer by means of the parameter TRENDTRIG 197TEE.



197TEE�= 1�triggering caused by a fault only���=<> -1�triggering occurs when the deviation of two successive samplings exceeds the value set at this location.��

A triggering can also be initiated manually by setting TRENDSAVE 199T <> 0.  The trend values of the triggering instant are then saved.  199T is automatically set to zero.
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Figure 11.2. A conditional or manual triggering.  (57778199)





11.4 	Monitoring of the trend triggering



The content of the TRIGCOUNT 200T measuring point is incremented every time a trend triggering occurs. This can be used to control that the triggering condition is satisfied.



�11.5 	Trend Content D/ A Conversion



The 4-channel D/ A converter SAFT 154 DAC or the I/ O card's own converters can be used for the trend content D/ A conversion. Each trend buffer has an address which is used by the D/ A converter to convert trend discrete data to the analog form. The converter should be scaled to the monitored signal magnitude.



The addresses are:



320T�Trend buffer 1��321T�Trend buffer 2��322T�Trend buffer 3��323T�Trend buffer 4��324T�Trend buffer 5��325T�Trend buffer 6��326T�Trend buffer 7��327T�Trend buffer 8��

The sample conversion interval is 32 ms/ sample. The sampled data contain a synchronizing pulse which identifies a trend's start instant.
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Figure 11.3. 	An analog representation of a trend buffer discrete 				content. (57778199)



�11.6 	Monitoring Numeric Content of Trends on Control Panel



The numeric values of the trends can be monitored at the measuring points 500TM to 1299TM as follows:



 500TM... 599TM�Trend buffer 1�� 600TM... 699TM�Trend buffer 2�� 700TM... 799TM�Trend buffer 3�� 800TM... 899TM�Trend buffer 4�� 900TM... 999TM�Trend buffer 5��1000TM...1099TM�Trend buffer 6��1100TM...1199TM�Trend buffer 7��1200TM...1299TM�Trend buffer 8��

The measuring points 320T to 327T can also be used on control panel CP1. The content of these memory addresses provide a general view of the trend development (every 5th sample is shown).



�

12. 	D/A CONVERTER



The 4-channel SAFT 154 DAC D/A converter can be connected to the SAFT 103 CON control card of the LGU to provide D/A conversion of the content of the measuring points. Figure 12.1 shows the block diagram of the D/A converter.
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	Figure 12.1.	Block diagram of the D/A converter.  The figure shows the 

			measuring points and parameters of channel 1 

			(57778202)





12.1 	Use of D/A Converter



The SAFT 154 DAC card includes four separate D/A conversion channels. Every channel has four control adjusting parameters. The programmable updating interval of one channel is 4 ms.



12.2 	Selecting the Monitored Data (channel 1)



The monitored measuring point is defined by the parameter DA1ADDR 187TEE and the reference measurement point by the parameter DA1REFADDR 186TEE.

�

12.3 	Sign Selection (channel 1)



Positive numbers are selected by setting the content of DA1MODE 189TEE to zero. In that case the numeric range of the D/A converter is as follows:

				    0 = -5 V

				255 = +5 V



Signed numbers are selected by setting the content of 189TEE to a value other than 0. In that case the numeric range of the D/A converter is as follows:

				 -128 = -5 V

				      0 =  0 V

				+127 = +5 V





12.4 Scaling of data



Scaling is executed by means of parameter DA1SCALE 188TEE as follows:

	188TEE	=	0	No scaling

			=	1	OUTPUT = INPUT/2

			=	2	OUTPUT = INPUT/4

			=	3	OUTPUT = INPUT/8

			=	4	OUTPUT = INPUT/16

			=	5	OUTPUT = INPUT/32

			=	6   	OUTPUT = INPUT/64

			=	7	OUTPUT = INPUT/128



			=  256   	OUTPUT = INPUT * 2

			=  512		OUTPUT = INPUT * 4

			=  768		OUTPUT = INPUT * 8

			=1024		OUTPUT = INPUT * 16

			=1280   	OUTPUT = INPUT * 32

			=1536		OUTPUT = INPUT * 64

			=1792		OUTPUT = INPUT * 128



�

12.5 Channel-Related Parameters of D/A Converter



Channel 1

-	measuring point to be monitored	DA1ADDR		187TEE

-	reference measuring point	DA1REFADDR	186TEE

-	scaling			DA1SCALE		188TEE

-	mode of operation	DA1MODE		189TEE



Channel 2

-	measuring point to be monitored	DA2ADDR		253TEE

-	reference measuring point	DA2REFADDR	252TEE

-	scaling			DA2SCALE		254TEE

-	mode of operation	DA2MODE		255TEE



Channel 3

-	measuring point to be monitored	DA3ADDR		453TEE

-	reference measuring point	DA3REFADDR	452TEE

-	scaling			DA3SCALE		454TEE

-	mode of operation	DA3MODE		455TEE



Channel 4

-	measuring point to be monitored	DA4ADDR		457TEE

-	reference measuring point	DA4REFADDR	456TEE

-	scaling			DA4SCALE		458TEE

-	mode of operation	DA4MODE		459TEE

The program can also control a 2-channel D/A converter. The converter is selected by means of the parameter D_SEL 451TEE. When 451TEE is set to zero, the 2-channel converter is controlled and when 451TEE is <> 0, the 4-channel converter is controlled.
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12.6 	Example of D/A Converter Use



A D/A converter is used to monitor the r.m.s value of an unfiltered active current IRE 231T in channel 1. The rated value of IRE 231T is 1000.



The content of the measuring point IRE 231T is set to the address 187TEE.



The content of the desired reference measuring point is set to the address 186TEE. In this case, a suitable reference point is a parameter the content of which is always 0. The SAMITABLE address 0T is a such point.



Conversion of the difference between the contents of two selected measuring points is executed. If, for example, the content of 231T is 1000 and that of 0T is 0, a conversion of the difference 1000 - 0 = 1000 is executed.



Since the number has a sign, the content of 189TEE is set to <>0.



Since the number is not in the converter's numerical range, it is scaled by setting 188TEE = 3. The conversion of the number 1000/8 = 125 which is in the D/A converter's numerical range (-128 to +127) is then executed.



If, after the scaling, the measured variable exceeds the converter's numerical range, an overflow occurs.  (-128 to +127 or 0 to 255.)



�13. 	USE OF THE I/O CARD



The I/O card can be programmed to transmit input data at desired intervals. For example, the analog data for the control card can be updated more frequently than normallly.



The I/O card contains a transmission buffer with 9 four-bit fields.  Each field corresponds to one message.  The transmission of one message takes about 20 ms (4800 baud).  The LGU can send to each field the code of the message that is to be transmitted by the terminal block card.  The message codes are:



0 = no transmission

1 = analog input 0

2 = analog input 1

3 = analog input 2

4 = digital inputs

5 = CP1 pushbuttons



The I/O card program continuously scans the transmission buffer and transmits messages one-by-one.
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Data to the transmission buffer is written via serial communication channel.  The addresses TBCTRANSMIT1 9TEE and TBCTRANSMIT2 10TEE of the communication table are reserved for the transmission buffer.  These parameters are used to define the content of the transmission buffer, transmitted to the I/O card with the channel 1 transmission interval (114TEE...129TEE).

�The initial values of the I/O-card transmission buffer are:�

��

The transmission sequence is:



2	analog input 1

3	analog input 2

2	analog input 1

1	analog input 0

3	analog input 2

2	analog input 1

3	analog input 2

4	digital inputs

5	CP1 pushbuttons



The example shows a case when only data of the analog input 0 and digital inputs are to be transmitted:



set 9TEE      = 1414H (5140D)

set 10TEE    = 1414H (5140D)

set 120TEE  = 1000

set 121TEE  = 9

set 122TEE  = 1000

set 123TEE  = 10



With these settings, the control card transmits the content of 9TEE and 10TEE to the I/O card at 20 second intervals. The following values are set to the transmission buffer:�

�



�14. 	CP2 CONTROL PANEL DISPLAY



The LGU sends normal display message to the CP2 when there is no fault in the LGU operation.  When some fault is discovered, the LGU sends fault message to the CP2 which indicates the code of the first detected fault.  A list of different faults is given below.  A fault message replaces normal display message for a moment.  



14.1	Normal Display



The updating interval of the normal display message is determined by the NORMALMSGE 130TEE parameter with 320 ms increments.  The interval of fault message display is determined by the DIAGNMSGE 131TEE with 320 ms increments.  The appropriate values for both updating intervals are as follows:



NORMALMSGE  130TEE   10

DIAGNMSGE      131TEE   15



There are two kinds of normal display messages: normal display and so-called follow-up display.  When the content of SAMITABLE memory address DSPMODE 98TEE ¹ 1 normal display mode takes place. Figure 14.1 shows an example of the normal display.
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Figure 14.1.	Normal display of the CP2 control panel.(61260935)



M 		= status of the LGU

380V	= r.m.s. value of the supply voltage (UACTDISP 203T)

550		= DC voltage value (UCACTDISP 201T)

100A	= r.m.s value of the mains current (IACTDISP 202T).



The possible statuses of the LGU are:



W    	WAIT	There is a fault in LGU or main contactor is 			open or chopper is not charged

R     	READY	LGU is ready for start-up

H     	HALT	LGU is in the diode bridge mode. It has 			received the START command but it is not 			operating. Waiting for regenerative operation.

M     	MODULATE	LGU is operating in normal operation mode.



If the LGU has discovered an actual fault a fault message will appear.  When the LGU is in the WAIT state, a START command can be given but the LGU will not start.



Scaling of voltage and current displays:

Voltage and current values are calculated by multiplying the relative value by the factors stored in memory addresses 100TEE, 103TEE and 106TEE.  The result is divided by the content of the memory address 101TEE, 104TEE or 107TEE respectively.  Position of decimal point is determined by the parameters 102TEE, 105TEE and 108TEE.  The appropriate values are:



UCDISPMUL     	100TEE  rated DC voltage (V)

UCDISPDIV      	101TEE  recommended value is 1000

UCDISPPNT     	102TEE  0

IDISPMUL      		103TEE  rated line current (A)

IDISPDIV      		104TEE  recommended value is 1000

IDISPPNT      		105TEE  0

UDISPMUL      		106TEE  rated mains voltage (V)

UDISPDIV      		107TEE  recommended value is 1000

UDISPPNT      		108TEE  0



The rated values of the DC voltage and the line current are shown in section 10.1.



Follow-up Display

When the content of memory address DSPMODE 98T = 1, a follow-up message is sent to the panel instead of normal display message.  Figure 14.2 shows an example of the follow-up display.
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Figure 14.2	Follow-up display of the CP2 control panel.(61260943)



In this display message the content of memory address 236 is monitored and 15000 is its scaled value.



The address to be monitored is set to the address DSPADDR 99TEE.  In the example given above this value is 236.  Content of the monitored address is scaled for display using the scaling factors stored in the memory addresses DSPMUL 109TEE and 110TEE. The position of the decimal point is determined by parameter 111TEE.



When using the follow-up display the updating interval can be temporarily reduced by giving a smaller value (e.g. 1)  to parameter NORMALMSGE 130TEE..  To avoid storing this value to the EEPROM the content of the 130TEE has to be changed back to its original value before changing EEPROMLOCK to 1.

�The list of diagnostics messages transmitted to the CP1 or CP2 is given below:



CP1	CP2

No.	Message text	Explanation



FL1	CHOP UNDERVOLT	Chopper undervoltage (GTO)

FL2	CHOP OVERVOLT	Chopper overvoltage (GTO)

FL3	AUX UNDERVOLT	Auxiliary voltage fault

FL4	OVERTEMPERATURE	LGU overheating fault

FL5	OVERCURRENT	Overcurrent

FL6	UDC OVERVOLT	DC overvoltage

FL7	UDC UNDERVOLT	DC undervoltage

FL8

FL9	U1 FAULT	U1 phase fault

FL10	U2 FAULT	U2 phase fault

FL11	V1 FAULT	V1 phase fault

FL12	V2 FAULT	V2 phase fault

FL13	W1 FAULT	W1 phase fault

FL14	W2 FAULT	W2 phase fault

FL15	SHORT CIRCUIT	Output short circuit/earth fault

FL16

FL17	COMMUNIC FAULT	Serial data communication fault

FL18

FL19	I MEAS FAULT	Current transducer fault

FL20

FL21	MATCH CARD FAULT	Matching card fault

FL22	MODULATOR FAULT	Processor fault, modulator fault

FL23

FL24

FL25	DIS25 FAULT	External (programmable) fault 

FL26	DIS26 FAULT	External (programmable) fault 

FL27

FL28

FL29

FL40	UNBALANCED LOAD	Asymmetrical line current

FL41	START TOO LONG	Start-up procedure too long

FL42	NO SECT AVAIL	Start-up permission missing

FL43	NO DIGINP AVAIL	Digital inputs not available

FL44	NO AC VOLTAGE	Mains voltage missing

FL45

FL46

FL47

�CP1	CP2

No.	Message text	Explanation



SA50	NO BACKUP/NEW EP	New EEPROM

SA51	STORED TO BACKUP	Storing to EEPROM

SA52	NO WR TO EEPROM	Storing to EEPROM failed

SA53	PARAM TOO LOW	Value set for a parameter too 			small

SA54	PARAM TOO HIGH	Value set for a parameter too 			large

SA55	ILLEGAL PARAM	Attempt of storing to an illegal 			address

SA56	NO BATT BACKUP	No battery backup

SA57	LOW AC/DC VOLT	Low voltage (main contactor 			open)

SA58	START INHIBIT	Start-up inhibited

SA59	SYSTEM RESTART	System restart



SA79

SA80	RAR-OVERCURRENT	Rapid Auto-Reclosing 				(overcurrent)

SA81	DAR-OVERCURRENT	Delayed Auto-Reclosing 				(overcurrent)

SA82	RAR-UC OVERVOLT	Rapid Auto-Reclosing (DC 			overvoltage)

SA83	DAR-UC OVERVOLT	Delayed Auto-Reclosing (DC 			overvoltage)

SA84	RAR-UC UNDERVOLT	Rapid Auto-Reclosing (DC 			undervoltage)

SA85	DAR-UC UNDERVOLT	Delayed Auto-Reclosing (DC 			undervoltage)



�15. 	SINGLE DRIVE APPLICATION OF THE LGU



15.1 	Use of Application Blocks in the LGU



The application blocks described in the document SAMI STAR Application Blocks, code EN 5352568-7B, are available in the LGU version SAFRLB 3.04E.  The SCALAR block is replaced with the LGUCONTROL block.



In the LGU the application blocks contained in MENU1 are executed at 160 ms intervals and those contained in MENU2 at 16 ms intervals.  The set values of the time parameters are specified in the SAMI STAR Application Blocks manual.



Normal displays of the CP2 control panel are not freely programmable.



The memory address 6 of the SELMA CONNECTION block is not available because the address is reserved for the main contactor status data.



Hexadecimal numbers can be used on the CP1 control panel.





15.2 	CP1 Control Panel and the LGU



The functions of the CP1 control panel are described in section 3 of the SAMI STAR Application Blocks manual EN 5352568-7B, with the following exceptions:



15.2.1 	Normal displays



The DISPLAY0 is not available. Normal displays DISPLAY1, DISPLAY2, DISPLAY3 and DISPLAY4 are programmed as follows:

�

DISPLAY1, final DC-voltage reference, display identification character r

D1SOURCE	=  240

DISMARK1	=  1

MUL1		=  1

DIV1			=  1

POINT1		=  1

SP			=  1



DISPLAY2, actual value of the mains voltage in volts, display identification character a

D2SOURCE	=  203

DISMARK2	=  2

MUL2		=  500

DIV2			=  1000

POINT2		=  0

SP			=  1



DISPLAY3, actual value of the DC voltage in volts, display identification character d

D3SOURCE	=  201

DISMARK3	=  4

MUL3		=  675

DIV3			=  1000

POINT3		=  0

SP			=  1



DISPLAY4, actual value of the line current in amps, display identification character c

D4SOURCE	=  202

DISMARK4	=  3

MUL4		=  577

DIV4			=  1000

POINT4		=  0

SP			=  1



When the power is switched on the normal display shown on the panel is the DISPLAY4 (current actual value display).

�15.2.2 	Parameter display



�symbol 183 \f "Symbol"��  To select the parameter display mode press the PAR button.  The letter P appears on the left in the display and one of the addresses 1 to 2224 on the right (figure 15.1).
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Figure 15.1.  Parameter display address mode.



�symbol 183 \f "Symbol"��  To go up (down) in the memory addresses use the plus (+) button (the minus (�symbol 45 \f "Symbol"��) button).

When the plus or the minus button is continuously depressed, the rate of change of the parameter value increases by steps (3).



�symbol 183 \f "Symbol"��  To display the content of the correct address, press the DISPLAY button (figure 15.2).  

When the DISPLAY button is continuously depressed, the representation of the displayed data changes at about 1 second interval as follows:



Signed notation, display for number 		-02000

Unsigned notation, display for number 	063536

Hexadecimal notation, display for number 	F830H
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Figure 15.2.  Data mode of the parameter display.



�symbol 183 \f "Symbol"��  To change the content of the address the plus (+) and minus (-) buttons are used.  When the correct value is displayed, press the RESET button and the new value will be saved in the communication table.



Note that the rate of change of the display can be controlled by changing the content of the communication table address 1577.

0		=>only the parameter display is functional.

1		=>the highest rate of change.

2, 3, 4	=>as the value increases, the display slows down.



The software performs limit checks on certain parameters to prevent setting of values that do not make sense.



-	If updating of a parameter is forbidden and an attempt is made to change the parameter value, fault message SA 55 is displayed and the value remains unchanged.



-	If the high limit is exceeded, fault message SA 54 is displayed.



-	If the parameter value goes below the low limit, fault message SA 53 is displayed.



These fault messages are automatically reset after a certain time.



�symbol 183 \f "Symbol"��  To store new values are in the EEPROM memory, set 8TEE �symbol 185 \f "Symbol"�� 0. 

Contrary to the practice in the inverter unit, in the LGU the content of the 8TEE is automatically set back to 0 after completion of the data storing.



To prevent storing of parameters to the RAM memory, set P1355 so that P1355 �symbol 185 \f "Symbol"�� P1354. Now, only the content of the address P1355 can be changed (to reset the parameter lock).



Example.If the content of the address P1354 is "0", the value 0 must be set to the address P1355 to enable parameter setting.  This is the parameter setting done in the factory.



The parameter setting is disabled when the value of input signal CP1LOCK is ¹ 0, see SPECIALDISPLAY block in the document SAMI STAR Application Blocks.





15.2.3 	Diagnostic displays



For diagnostic display functions, See chapter 14.







Figure 15.1 shows the initial configuration of the application blocks in the LGU.



	�



Figure 15.3.  The LGUCONTROL block.  (5744889-0/47)



------------------------------------------------------------------------------------------------------------------

Pin	Type	Pin description

------------------------------------------------------------------------------------------------------------------

START1	I L	Start connection to address 2.

		Start-up when the value is non-zero.

------------------------------------------------------------------------------------------------------------------

START2	I L	Start connection to address 24.

		Start-up when the value is non-zero.

------------------------------------------------------------------------------------------------------------------

START3	I L	Start connection to address 25.

		Start-up when the value is non-zero.

------------------------------------------------------------------------------------------------------------------

STOP1	I L	Stop request to address 3.

		Stop when the value is non-zero.

------------------------------------------------------------------------------------------------------------------

STOP2	I L	Stop request to address 22.

		Stop when the value is non-zero.

------------------------------------------------------------------------------------------------------------------

RESET	I L	Fault reset to address 12.

		Faults reset when the value is non-zero.

------------------------------------------------------------------------------------------------------------------�------------------------------------------------------------------------------------------------------------------

Pin	Type	Pin description

------------------------------------------------------------------------------------------------------------------

CONT        	I L  	Main contactor status data to address 6.    

                    		0 =   main contactor open                   

                    		<> 0  main contactor closed                 

------------------------------------------------------------------------------------------------------------------

LLGU 	P N	LGU's line reactor inductance in �symbol 109 \f "Symbol"��H per phase. 

------------------------------------------------------------------------------------------------------------------

CLGU	P N	Capacitance of the DC capacitor bank in units of 

		10 �symbol 109 \f "Symbol"��F.

------------------------------------------------------------------------------------------------------------------

ULGU  	P N	Rated mains voltage of the LGU, in volts.   

------------------------------------------------------------------------------------------------------------------

ILGU 	P N	Rated line current of the LGU, in amperes.  

------------------------------------------------------------------------------------------------------------------

USEIOWORD	P L	When USEIOWORD is <> 0 the digital inputs of

		the SAFT 188 IOC interface card are used to 

		control the LGU.  Note that the program reads its

		digital inputs directly from the SAMITABLE address

		245, bypassing the DIGITAL-INPUTS block.  The 			LGU monitors the reception of digital inputs.  If an 			input is not received within 12.8 seconds, a fault trip 

		FL 43 will occur.

------------------------------------------------------------------------------------------------------------------

USEIOSTART	P L	When USEIOWORD <> 0 and USEIOSTART <> 0,

		the digital input bit 0 = start request:

		if its state is 1, LGU starts and remains

		in the running mode.

		If the state is 0, LGU stops.

		The digital input bit 2 = fault reset:

		if its state is 1, LGU has a RESET command; 

		if its state is 0, it has no effect.

------------------------------------------------------------------------------------------------------------------

USEIOCONT	P L	When USEIOWORD <> 0 and USEIOCONT <> 0,

		the digital input bit 1 = main contactor

		status signal:

		if its state is 1, main contactor is closed;

		if its state is 0, main contactor is open.  

------------------------------------------------------------------------------------------------------------------

UCACT  	O N	Filtered actual value of the DC voltage.

------------------------------------------------------------------------------------------------------------------

UACT	O N	Filtered actual value of the mains voltage.

------------------------------------------------------------------------------------------------------------------

IACT	O N	Filtered r.m.s. value of the mains current.  

------------------------------------------------------------------------------------------------------------------�------------------------------------------------------------------------------------------------------------------

Pin	Type	Pin description

------------------------------------------------------------------------------------------------------------------

RUN	O L	LGU is running.

------------------------------------------------------------------------------------------------------------------

RDY	O L	LGU is ready for start.                     

------------------------------------------------------------------------------------------------------------------

FAULT	O L	There is a fault in the LGU.                

------------------------------------------------------------------------------------------------------------------

CONTLOCK	O L	Main contactor locking.                     

------------------------------------------------------------------------------------------------------------------

UVWDIR  	O L	Direction of the mains voltage vector rotation.

------------------------------------------------------------------------------------------------------------------

�16. 	SAMI TABLE



The table below provides the following data:



------------------------------------------------------------------------------------------------------------------

TYPE	D	H	Max		Min		Init	Explanation

------------------------------------------------------------------------------------------------------------------



TYPE		=	T	if the value is saved only in the RAM memory

				and is not protected against power failures,

			TM	measuring point which is protected by the

				battery backup,

			TEE	parameter which can be saved in the EEPROM.



D		=	Decimal address.



H		=	Hexadecimal address.



Max		=	The largest number that can be stored at the given address. If a 				number is not specified, the maximum is +32767.



Min		=	The smallest number that can be stored at the given address. If a 			number is not specified, the minimum is -32768.



Init		=	Initial value which is stored to the memory address when an 				empty EEPROM is installed on the card.  The value is equal to 0 if 			the initial value is not given.



Explanation	=	A short description of the parameter function. If not given, the 				parameter has no meaning in this program version.

�16.1 	Operational Control

------------------------------------------------------------------------------------------------------------------

TYPE	D	H	Max		Min		Init	Explanation

------------------------------------------------------------------------------------------------------------------

T	1	001

------------------------------------------------------------------------------------------------------------------

T	2	002						START.  Start-up request.When 								given a value ¹ 0 the LGU 									starts up or remains waiting for a 								regenerative braking (if it is in the 								diode bridge mode. Resets 

								automatically.

------------------------------------------------------------------------------------------------------------------

T	3	003						STOP.  Shutdown request.  									When the given value is ¹ 0, 									LGU is shut down immediately.  								Resets automatically.

------------------------------------------------------------------------------------------------------------------

T	4	004

T	5	005

------------------------------------------------------------------------------------------------------------------

T	6	006						CONTACTOR.  The value 									shall be set = 0 when the main 									contactor is open and ¹ 0 when 								it is closed.

------------------------------------------------------------------------------------------------------------------

T	7	007						LOCKPANEL.  When ¹ 0

								 the operational control of the									 CP2 is disabled.  The control									 is released when the value 									is set = 0.

------------------------------------------------------------------------------------------------------------------

T	8	008					1	EEPROMLOCK.  When set ¹ 0 								initiates saving of parameters to 								the EEPROM memory.  A saving 								cycle duration is independent of 								the 8T value. It lasts until all 									parameters have been run 									through. See section 2.3.

------------------------------------------------------------------------------------------------------------------

�------------------------------------------------------------------------------------------------------------------

TYPE	D	H	Max	Min	Init	Explanation

------------------------------------------------------------------------------------------------------------------

TEE	9	009					8993	TBCTRANSMIT1.  Control word 								which determines the I/O inputs 								transmission intervals of the 									SAFT 188 IOC interface card.  									See chapter 13.

------------------------------------------------------------------------------------------------------------------

TEE	10	00A					12852	TBCTRANSMIT2.  As the above.  								See chapter 13.

------------------------------------------------------------------------------------------------------------------

T	11	00B

------------------------------------------------------------------------------------------------------------------

T	12	00C						RESET. Fault reset. When 									RESET ¹ 0 the faults of the LGU 								are reset.  At the same time 13T is 								reset.  Resets automatically.

------------------------------------------------------------------------------------------------------------------

T	13	00D						LGUCONTROL.  Concentrated 								LGU control word.  See 										section 4.1.

------------------------------------------------------------------------------------------------------------------

T	14	00E						CP2_ANALOG.  Analog input									data for CP2 is sent to this 									address.

------------------------------------------------------------------------------------------------------------------

T	15	00F						ANAOUT2

T	16	010						ANAOUT3

------------------------------------------------------------------------------------------------------------------

T	17	011						RARCNT.  Rapid Auto-Reclosing 								counter.  Increments by 1 after 									each RAR event. See section 2.5. ------------------------------------------------------------------------------------------------------------------

T	18	012						DARCNT. Delayed Auto-										Reclosing counter.  Increments 									by 1 after each DAR event.  See 								section 2.5.

------------------------------------------------------------------------------------------------------------------

T	19	013						CP1_BUTTONS.  The SAFT 188 								IOC interface card stores CP1 									pushbutton signals to this address 								in the packed bit form.

------------------------------------------------------------------------------------------------------------------

�------------------------------------------------------------------------------------------------------------------

TYPE	D	H	Max	Min	Init	Explanation

------------------------------------------------------------------------------------------------------------------

T	20	014						SELMASTOPC.  Selma Stop 									Counter counts stop signals 									coming from the serial 										communications channel.

------------------------------------------------------------------------------------------------------------------

T	21	015						DRIVESTOPC.  Drive Stop 									Counter counts stop signals 									generated by the LGU itself (eg. 								fault).

------------------------------------------------------------------------------------------------------------------

T	22	016						COAST_STOP.  Stop command.  								The command functions as 

								STOP 3T.  Resets automatically.

------------------------------------------------------------------------------------------------------------------

T	23	017						BUTTONSWORD.  CP2's 									pushbutton signals in packed bit 								form.

------------------------------------------------------------------------------------------------------------------

T	24	018						START1_P.  Start-up command.  								Functions as the START 2T.  									Resets automatically.

------------------------------------------------------------------------------------------------------------------

T	25	019						START2_P.  Start-up command.  								Functions as the START 2T.  									Resets automatically.

------------------------------------------------------------------------------------------------------------------



�16.2 	Reference values.

------------------------------------------------------------------------------------------------------------------

TYPE	D	H	Max	Min	Init	Explanation

------------------------------------------------------------------------------------------------------------------

TEE	26	01A	1400		-1400		1071	UCREFG.  DC voltage external 								reference.  1000 corresponds to 								the rated value.

------------------------------------------------------------------------------------------------------------------

TEE	27	01B	1400		-1400			IQREFG.  Reactive current 									external reference.  1000 										corresponds to the rated value.

------------------------------------------------------------------------------------------------------------------

TEE	28	01C	1400		-1400		850	KQ.  Reactive current controller 								limiting parameter.  1000 										corresponds to the rated current.  								See chapter 8.

------------------------------------------------------------------------------------------------------------------

TEE	29	01D	1400		-1400		900	KI.  Active current limiting 										parameter.  1000 corresponds to 								the rated current.  

								See chapter 8.

------------------------------------------------------------------------------------------------------------------

T	30	01E

T	31	01F

------------------------------------------------------------------------------------------------------------------

�16.3 	Display addresses

------------------------------------------------------------------------------------------------------------------

TYPE	D	H	Max	Min	Init	Explanation

------------------------------------------------------------------------------------------------------------------

T	32	020						Reserved for the addresses of									the display messages between 									the control panels and LGU.

------------------------------------------------------------------------------------------------------------------

T	33	021				                       -"-

T	34	022				                       -"-

T	35	023				                       -"-

T	36	024				                       -"-

T	37	025				                       -"-

T	38	026				                       -"-

T	39	027				                       -"-

T	40	028				                       -"-

T	41	029				                       -"-

T	42	02A				                       -"-

T	43	02B				                       -"-

T	44	02C				                       -"-

T	45	02D				                       -"-

------------------------------------------------------------------------------------------------------------------

T	46	02E

T	47	02F

------------------------------------------------------------------------------------------------------------------

�16.4 	LGU Control

------------------------------------------------------------------------------------------------------------------

TYPE	D	H	Max	Min	Init	Explanation

------------------------------------------------------------------------------------------------------------------

TEE	48	030					-1	IQCONT.  If IQCONT = 0, the 									reactive current control is 										disabled.  If IQCONT is ¹ 0, the 								reactive current control is 										enabled.

------------------------------------------------------------------------------------------------------------------

TEE	49	031					1	LGUSTATUS.  Concentrated 									Control Word.  See section 4.3.

------------------------------------------------------------------------------------------------------------------

T	50	032

------------------------------------------------------------------------------------------------------------------

TEE	51	033	20000		0		400	PUQI.  Gain of the integral part									of the reactive current controller.

------------------------------------------------------------------------------------------------------------------

TEE	52	034	20000		0		4	PUQ.  Gain of the reactive										current controller.

------------------------------------------------------------------------------------------------------------------

TEE	53	035	20000		0		500	PUI.  Gain of the integral part of 								the DC voltage controller.

------------------------------------------------------------------------------------------------------------------

TEE	54	036	20000		0			DUSET.  If the reactive current 									controller is not in use, the 									DUSET is used as a reference									of the voltage across the line 									reactor.  8000 corresponds to									the rated mains voltage.

------------------------------------------------------------------------------------------------------------------

TEE	55	037	0		0		98	KDLLL.  DC voltage controller 									parameter.

------------------------------------------------------------------------------------------------------------------

T	56	038					7367	KDLUC.  DC voltage controller 									parameter, calculated by the LGU.

------------------------------------------------------------------------------------------------------------------

TEE	57	039	30000		0		1600	KFLL.  DC voltage controller 									parameter.

------------------------------------------------------------------------------------------------------------------

T	58	03A					6582	KFUC.  DC voltage controller 									parameter, calculated by the LGU.

------------------------------------------------------------------------------------------------------------------

�------------------------------------------------------------------------------------------------------------------

TYPE	D	H	Max	Min	Init	Explanation

------------------------------------------------------------------------------------------------------------------

TEE	59	03B	1400		0		100	UCDIFMAX.  Parameter of the 									extra DC voltage controller.  The 								extra controller functions if the DC 								voltage difference exceeds this 									value. See section 7.1.  1000 									corresponds to the rated value. 

------------------------------------------------------------------------------------------------------------------

TEE	60	03C	0		-1400		-100	UCDIFMIN.  As the above, but the 								extra controller functions when 									the DC voltage difference 										undershoots this limit.

------------------------------------------------------------------------------------------------------------------

T	61	03D					846	PUDII.  Gain of the extra DC 									voltage controller. See section 									7.1.  A calculation made by LGU.

T	62	03E					846	PUDAA.  -"-

T	63	03F					254	PUDIA.  -"-

T	64	040					254	PUDAI.  -"-

------------------------------------------------------------------------------------------------------------------

TEE	65	041	10000		0		320	LLGU.  The LGU line reactor 									inductance in �symbol 109 \f "Symbol"��H per phase.  See 								sections 7.1 and 10.1.

------------------------------------------------------------------------------------------------------------------

TEE	66	042	10000		0		1540	CLGU.  Capacitance value of the 								DC capacitor bank unit.  

								See sections 7.1 and 10.1.

------------------------------------------------------------------------------------------------------------------

TEE	67	043	1000		0		500	ULGU.  The LGU rated mains 									voltage in volts.

------------------------------------------------------------------------------------------------------------------

TEE	68	044	10000		0		577	ILGU.  The LGU rated mains 									current in amps.  See chapter 13. ------------------------------------------------------------------------------------------------------------------

TEE	69	045	20000		0		5225	KLU.  Auxiliary quantity for 									computing of 56T.

------------------------------------------------------------------------------------------------------------------

TEE	70	046	20000		0		4668	KFU.  Auxiliary quantity  for 									computing of 58T.

------------------------------------------------------------------------------------------------------------------

�------------------------------------------------------------------------------------------------------------------

TYPE	D	H	Max	Min	Init	Explanation

------------------------------------------------------------------------------------------------------------------

TEE	71	047	20000		0		600	KAA.  Auxiliary quantity for 									computing of 61T and 62T.

------------------------------------------------------------------------------------------------------------------

TEE	72	048	20000		0		180	KIA.  Auxiliary quantity for 									computing of 63T and 64T.

------------------------------------------------------------------------------------------------------------------

T	73	049

T	74	04A

T	75	04B

T	76	04C

T	77	04D

------------------------------------------------------------------------------------------------------------------

�16.5 	Parameters 1 of the LGU

------------------------------------------------------------------------------------------------------------------

TYPE	D	H	Max	Min	Init	Explanation

------------------------------------------------------------------------------------------------------------------

TEE	78	04E					3000	UNBALCURR.  When current 									asymmetry overshoots the given 								limit for 5 sec, asymmetry fault 									tripping will take place.  10000 									corresponds to the rated current.  								See section 2.6.

------------------------------------------------------------------------------------------------------------------

TEE	79	04F					-5	DBMIRESTOP.  When 235T 									overshoots this value for the time 								determined by 80TEE in the diode 								bridge mode, LGU will stop 									and remain waiting for a new 									regenerative braking.  1000 									corresponds to the rated current.

------------------------------------------------------------------------------------------------------------------

TEE	80	050	10000		0		2500	DBMCNTR.  See above.  										Time is given in 4 ms increments.

------------------------------------------------------------------------------------------------------------------

TEE	81	051					62240	UCUSCAL.  A scaling factor 									between DC and mains voltage 								measurements.

------------------------------------------------------------------------------------------------------------------

TEE	82	052	10000		0			DUREF0.  The initial value for 									reactive current controller output 								i.e. for the voltage across the line 								reactor.  8000 corresponds to the 								rated mains voltage.

------------------------------------------------------------------------------------------------------------------

TEE	83	053	10000		0		1799	UCMSCAL.  Scaling factor of 									DC voltage measurement. For									adjustment, see UCUCONT 296T 								and section 10.6.

------------------------------------------------------------------------------------------------------------------

TEE	84	054					39272	UMSCAL.  Scaling factor of 									mains voltage measurement.

------------------------------------------------------------------------------------------------------------------

T	85	055	10000		0		2008	XREL.  The relative reactance of 								the line reactor, calculated by the 								LGU.  Scaling: 10000 										corresponds to 100 %.

------------------------------------------------------------------------------------------------------------------

�------------------------------------------------------------------------------------------------------------------

TYPE	D	H	Max	Min	Init	Explanation

------------------------------------------------------------------------------------------------------------------

TEE	86	056	65535		0		40000	FNET.  The rated mains 										frequency.  Scaling: 40000 									corresponds to 50 Hz 

								(48000 to 60 Hz).

------------------------------------------------------------------------------------------------------------------

TEE	87	057	10000		0		625	RARMAXTIME.  No more RARs 								can be made after the elapsing of 								the preset time.  Time expressed 								as multiple of 16 ms.  

								See section 2.5.

------------------------------------------------------------------------------------------------------------------

TEE	88	058	10000		0		3125	RARMAXCOUNT.  The value is 								equal to 87TEE multiplied by the 								allowed number of RARs.  

								See section 2.5.

------------------------------------------------------------------------------------------------------------------

TEE	89	059	10000		0		1	DARMAXCOUNT.  The de-									energized interval of a DAR. Time  								expressed as multiple of 16 ms.  

								See section 2.5.

------------------------------------------------------------------------------------------------------------------

TEE	90	05A	1		0			DBMODE.  If DBMODE = 0 the 								diode bridge mode is OFF.  If 									DBMODE ¹ 0 the diode bridge 									mode is ON.  See section 9.1.

------------------------------------------------------------------------------------------------------------------

TEE	91	05B	10000		0		60	UCSTRTOFF.  The offset value 								for calculation of 238T.  1000 									corresponds to the rated DC 									voltage.

------------------------------------------------------------------------------------------------------------------

TEE	92	05C	10000		0		280	FILTDELAY.  The filtering delay 								of the mains voltage 											measurement.  See section 									10.5.

------------------------------------------------------------------------------------------------------------------

TEE	93	05D	1400		0		48	UCREFOFF.  The offset value for 								calculation of 240T.  1000 									corresponds to the rated DC 									voltage.

------------------------------------------------------------------------------------------------------------------

�------------------------------------------------------------------------------------------------------------------

TYPE	D	H	Max	Min	Init	Explanation

------------------------------------------------------------------------------------------------------------------

TEE	94	05E	1400		0		48	DUCSTRTOFF.  The offset value 								for calculation of 239T.  1000 									corresponds to the rated DC 									voltage.

------------------------------------------------------------------------------------------------------------------

TEE	95	05F	1400		0		100	DUCDBM.  When the DC voltage 								exceeds 239T and rises more 									than 95TEE in 4 ms in the diode 								bridge mode, the LGU will start 									operating.  1000 corresponds to 								the rated DC voltage.

------------------------------------------------------------------------------------------------------------------

T	96	060						ARFLAG.  When ARFLAG ¹ 0 									the RAR automatics are in 									operation.  Otherwise 0.

------------------------------------------------------------------------------------------------------------------

T	97	061						ARFAIL.  When ARFAIL ¹ 0 									RAR automatics have failed to 									keep LGU in operation.  										Otherwise 0.

------------------------------------------------------------------------------------------------------------------

�16.6 	Scaling of CP2 Displays

------------------------------------------------------------------------------------------------------------------

TYPE	D	H	Max	Min	Init	Explanation

------------------------------------------------------------------------------------------------------------------

T	98	062						DSPMODE.  If DSPMODE ¹ 1 									CP2 normal display is in use.  									When DSPMODE = 1, follow-up 								display is in use. See chapter 14 								for details about CP2 display.

------------------------------------------------------------------------------------------------------------------

TEE	99	063	3000		0		236	DSPADDR.  The memory 										address of the parameter in the 								follow-up display.

------------------------------------------------------------------------------------------------------------------

TEE	100	064			1		675	UCDISPMUL.  DC voltage factor 								of the CP2 display. To be set 									equal to the rated DC voltage!  									See section 10.1. On display 									appears 201T multiplied by 									100TEE and divided by 101TEE. 								Decimal point position is										determined by 102TEE.

------------------------------------------------------------------------------------------------------------------

TEE	101	065			1		1000	UCDISPDIV.  DC voltage divider 								of the CP2 display.  Do not 									change the value.

------------------------------------------------------------------------------------------------------------------

TEE	102	066	3		0			UCDISPPNT.  Decimal point 									position of the CP2 DC-voltage 									display.  Do not change the value.

								0 - no decimal point

								1 - one decimal digit

								2 - two decimal digits, etc.

------------------------------------------------------------------------------------------------------------------

TEE	103	067			1		577	IDISPMUL.  Current factor of the 								CP2 display.  To be set equal to 								the rated current!  See section 									10.1.

------------------------------------------------------------------------------------------------------------------

TEE	104	068			1		1000	IDISPDIV.  The current divider of 								the CP2 display.  Do not change 								the value!

------------------------------------------------------------------------------------------------------------------

�------------------------------------------------------------------------------------------------------------------

TYPE	D	H	Max	Min	Init	Explanation

------------------------------------------------------------------------------------------------------------------

TEE	105	069	3		0			IDISPPNT.  Decimal point position 								of the CP2 current display.  Do 									not change the value. 

								Can be set as 102TEE.

------------------------------------------------------------------------------------------------------------------

TEE	106	06A			1		500	UDISPMUL.  Mains voltage 									factor of the CP2 display.  To be 								set equal to the rated mains 									voltage.

------------------------------------------------------------------------------------------------------------------

TEE	107	06B			1		1000	UDISPDIV.  The mains voltage 									divider of the CP2 display.  Do not 								change the value!

------------------------------------------------------------------------------------------------------------------

TEE	108	06C	3		0			UDISPPNT.  Decimal point 									position of the CP2's mains	 								voltage display.  Do not change.  								Can be set as 102TEE.

------------------------------------------------------------------------------------------------------------------

TEE	109	06D	32000		1		1	DSPMUL.  A factor of the follow-								up display.  The followed up 									quantity multiplied by 109TEE and 								divided by 110TEE appears on 									the display.  Decimal point 									position determined by 111TEE.

------------------------------------------------------------------------------------------------------------------

TEE	110	06E	32000		1		1	DSPDIV.  The divider of the 									follow-up display.

------------------------------------------------------------------------------------------------------------------

TEE	111	06F	3		0			DSPPNT.  The decimal point 									position of the follow-up display.  								Can be set as 102TEE.

------------------------------------------------------------------------------------------------------------------

�16.7 	Serial Communications Channel 1

------------------------------------------------------------------------------------------------------------------

TYPE	D	H	Max	Min	Init	Explanation

------------------------------------------------------------------------------------------------------------------

T	112	070						REQUESTMSGE.  The address								of the parameter the content of 									which the LGU is requested to 									send.  

------------------------------------------------------------------------------------------------------------------

T	113	071						ANSWERMSGE.  The LGU uses 								this address to answer the 									request of 112T and puts as data 								the content of the requested 									address.  The answer begins 									within 50 ms from the receiving of 								112T.  If the LGU receives the 									message with address 113, it 									stores the received data to the 									location with the latest requested 								address.  For example the control 								panel uses these addresses to 									transfer parameters.

------------------------------------------------------------------------------------------------------------------

TEE	114	072	32000		0		19	IVAL0.  The interval at which the 								LGU sends the  content of the 									memory address determined by 								115TEE.  The step = 32 ms.  									Transmission of one message 									takes 20 ms.  See section 2.7.

------------------------------------------------------------------------------------------------------------------

TEE	115	073	255		0		247	IX0.  The address of the value 									that is to be transmitted at the 									interval determined by 114TEE.

------------------------------------------------------------------------------------------------------------------

TEE	116	074	32000		0		20	IVAL1.  Transmission interval.  As 								114TEE.

------------------------------------------------------------------------------------------------------------------

TEE	117	075	255		0		214	IX1.  The value to be sent.  As 									115TEE.

------------------------------------------------------------------------------------------------------------------

TEE	118	076	32000		0		21	IVAL2

TEE	119	077	255		0		210	IX2

------------------------------------------------------------------------------------------------------------------

�------------------------------------------------------------------------------------------------------------------

TYPE	D	H	Max	Min	Init	Explanation

------------------------------------------------------------------------------------------------------------------

TEE	120	078	32000		0		23	IVAL3

TEE	121	079	255		0		211	IX3

------------------------------------------------------------------------------------------------------------------

TEE	122	07A	32000		0		25	IVAL4

TEE	123	07B	255		0		201	IX4

------------------------------------------------------------------------------------------------------------------

TEE	124	07C	32000		0		27	IVAL5

TEE	125	07D	255		0		202	IX5

------------------------------------------------------------------------------------------------------------------

TEE	126	07E	32000		0			IVAL6

TEE	127	07F	255		0			IX6

------------------------------------------------------------------------------------------------------------------

TEE	128	080	32000		0			IVAL7

TEE	129	081	255		0			IX7

------------------------------------------------------------------------------------------------------------------

TEE	130	082	32000		0		10	NORMALMSGE.  The 										transmission interval of the CP2 								normal display message with the 								step 320 ms.  See chapter 14.

------------------------------------------------------------------------------------------------------------------

TEE	131	083	32000		0		15	DIAGNMSGE.  The 											transmission interval of the CP2 								fault display message with the 									step 320 ms.  See chapter 14.

------------------------------------------------------------------------------------------------------------------

T	132	084

T	133	085

------------------------------------------------------------------------------------------------------------------

�16.8 	Serial Communications Channel 2

------------------------------------------------------------------------------------------------------------------

TYPE	D	H	Max	Min	Init	Explanation

------------------------------------------------------------------------------------------------------------------

TEE	134	086	32000		0		19	IVAL02.  The same as 114TEE 								but for the channel 2.

------------------------------------------------------------------------------------------------------------------

TEE	135	087	255		0		247	IX02.  The same as 115TEE but								for the channel 2.

------------------------------------------------------------------------------------------------------------------

TEE	136	088	32000		0		20	IVAL12.

TEE	137	089	255		0		210	IX12.

------------------------------------------------------------------------------------------------------------------

TEE	138	08A	32000		0		21	IVAL22.

TEE	139	08B	255		0		211	IX22.

------------------------------------------------------------------------------------------------------------------

TEE	140	08C	32000		0			IVAL32.

TEE	141	08D	255		0			IX32.

------------------------------------------------------------------------------------------------------------------

TEE	142	08E	32000		0			IVAL42.

TEE	143	08F	255		0			IX42.

------------------------------------------------------------------------------------------------------------------

TEE	144	090	32000		0			IVAL52.

TEE	145	091	255		0			IX52.

------------------------------------------------------------------------------------------------------------------

TEE	146	092	32000		0			IVAL62.

TEE	147	093	3000		0			IX62.

TEE	148	094	255		0			IXS62.  The same as the above 								with the exception that the content 								of the memory address defined by 								147TEE is transmitted to the 									address given here.

------------------------------------------------------------------------------------------------------------------

TEE	149	095	32000		0			IVAL72.

TEE	150	096	3000		0			IX72.

TEE	151	097	255		0			IXS72.  As 148TEE.

------------------------------------------------------------------------------------------------------------------

T	152	098

------------------------------------------------------------------------------------------------------------------

�16.9	Parameters 2 of the LGU

------------------------------------------------------------------------------------------------------------------

TYPE	D	H	Max	Min	Init	Explanation

------------------------------------------------------------------------------------------------------------------

TEE	153	099	1040		770		900	UCMIN.  The low limit of DC 									voltage reference values 26TEE, 								240T and 218T.  Values less than 								153TEE are not stored to these 								memory addresses.  1000 									corresponds to the rated voltage.

------------------------------------------------------------------------------------------------------------------

TEE	154	09A	1300		1060		1200	UCMAX.  The high limit of DC 									voltage reference values 26TEE, 								240T and 218T.  Values greater 								than 154TEE are not stored to 									these memory addresses.  1000 								corresponds to the rated voltage.

------------------------------------------------------------------------------------------------------------------

TEE	155	09B	1000		1		10	UCSTEP.  Max. change of 									integration time of integrator 									between 240T and 218T in 4 ms 								steps.  1000 corresponds to the 								rated voltage.

------------------------------------------------------------------------------------------------------------------

TEE	156	09C	0		-1000		-500	IQMIN.  The low limit for reactive 								current references 27TEE and 									219T.  A value less than 156TEE 								is not stored to these memory 									addresses.  1000 corresponds to 								the rated current. 156TEE has to 								be �symbol 163 \f "Symbol"�� 157TEE, otherwise both 									values are set = 0.

------------------------------------------------------------------------------------------------------------------

TEE	157	09D	1000		0		500	IQMAX.  The high limit for reactive 								current references 27TEE and 									219T. A value greater than 									157TEE is not stored to these 									memory addresses.  1000 									corresponds to the rated current.  								157TEE has to be �symbol 179 \f "Symbol"�� 156TEE, 									otherwise both values are set = 0.

------------------------------------------------------------------------------------------------------------------

�------------------------------------------------------------------------------------------------------------------

TYPE	D	H	Max	Min	Init	Explanation

------------------------------------------------------------------------------------------------------------------

TEE	158	09E	1000		1		25	IQSTEP. Max. change of 										integration time of the integrator 								between 27TEE and 219T in 									4 ms.  1000 corresponds to the 								rated current.

------------------------------------------------------------------------------------------------------------------

T	159	09F

------------------------------------------------------------------------------------------------------------------

TEE	160	0A0						UCREFMODE.  If UCREFMODE 								¹ 0 the sum of the contents of 									the addresses 244T and 203T is 								set as the reference value of 									240T. If UCREFMODE = 0, it has 								no significance.

------------------------------------------------------------------------------------------------------------------

TEE	161	0A1						QUCMODE.  If QUCMODE is ¹ 								0, the reference value of 218T is 								changed, if needed, so that the 									reactive current reference can be 								achieved.  If QUCMODE = 0, 									it does not affect parameter 218T.

------------------------------------------------------------------------------------------------------------------

T	162	0A2						PUCMODE.  If PUCMODE = 0, 								93TEE is moved to address 244T.  								If PUCMODE ¹ 0, the value of									244T is calculated using the 									content of 272TEE...281TEE. 									Used only when LGUs are 									connected in parallel,otherwise=0.

------------------------------------------------------------------------------------------------------------------

T	163	0A3

------------------------------------------------------------------------------------------------------------------

TEE	164	0A4	0		0			MASTERSLAVE.  The mode of 								operation of the LGU serial 									communications channel 2.

								0 = normal mode,

								2 = debugger.

------------------------------------------------------------------------------------------------------------------

�------------------------------------------------------------------------------------------------------------------

TYPE	D	H	Max	Min	Init	Explanation

------------------------------------------------------------------------------------------------------------------

TEE	165	0A5					36000	FNETMIN.  The minimum value of 								the mains frequency.  Values 									less than the one given here are 								not stored in 204T.  Scaling:									40000 corresponds to 50 Hz.

------------------------------------------------------------------------------------------------------------------

TEE	166	0A6					44000	FNETMAX.  The maximum value 								of the mains frequency.  Values 								greater than the one given here 								are not stored in 204T.  Scaling: 								40000 corresponds to 50 Hz.

------------------------------------------------------------------------------------------------------------------

TEE	167	0A7	1000		0			FNETSTEP.  The maximum rate 								of change of identified mains 									frequency, parameter 204T. 									Scaling: 102 corresponds to 									1 Hz/s.  If 167TEE = 0 or there is 								no mains voltage , the 										identification is OFF and 204T is 								set equal to 86TEE.  See 										section 7.1.

------------------------------------------------------------------------------------------------------------------

TEE	168	0A8	3		0		3	COMMUNICATIONTYPE.  									Selection of the acknowledgement 								message:

								0 = no message,

								1 = acknowledgement message to 									ch. 1,

								2 = acknowledgement message to 									ch. 2,

								3 = message to both channels.

------------------------------------------------------------------------------------------------------------------

TEE	169	0A9	32000		0			COMM_TIMEOUT2.  Monitoring 								of the serial data communications 								channel 2.  Time elapsed from the 								previous acknowledged message 								so that the status is considered as 								a communication break.  Actions 								following a communication break 								are determined by the 171TEE.  If 								the value = 0, the channel 2 is not 								monitored.  Time unit = 16 ms.

------------------------------------------------------------------------------------------------------------------

�------------------------------------------------------------------------------------------------------------------

TYPE	D	H	Max	Min	Init	Explanation

------------------------------------------------------------------------------------------------------------------

TEE	170	0AA	9600		110		4800	CH2_BAUDRATE.  The Baud 									Rate of the serial data 										communications channel 2 (Bd).  								To change the value, proceed as 								follows:

								-	Change 170TEE.

								-	Set 8T = 1.

								-	Wait 2 min.

								-	Switch off the power from 										the control cards.

								-	Switch on the power 											again.

								After this the serial channel 2 will 								transmit messages at the new 									rate.

------------------------------------------------------------------------------------------------------------------

TEE	171	0AB	3		0			SELMACONT.  Action after a 									communication break:

								0 = no action,

								1 = message to the panel and 										setting of the bit in 211TM,

								2 = as point 1, but in addition to 									that LGU stopped.

								Any other values have the same 								meaning as 2.

------------------------------------------------------------------------------------------------------------------

TEE	172	0AC	32000		0			COMM_TIMEOUT.  Monitoring of 								the serial data communications 								channel 1.  Otherwise the same 								as 169TEE.

------------------------------------------------------------------------------------------------------------------

TEE	173	0AD	3		0			USEIOWORD.  When 										USEIOWORD ¹ 0 the digital 									inputs are used for LGU control.  								See section 5.1.

------------------------------------------------------------------------------------------------------------------

TEE	174	0AE			0			USEIOSTART.  When 										USEIOSTART ¹ 0 the inputs are								used for LGU start-up, shut-down 								and fault reset.  173TEE should 								be set ¹ 0 as well.  See section 									5.1.

------------------------------------------------------------------------------------------------------------------

�------------------------------------------------------------------------------------------------------------------

TYPE	D	H	Max	Min	Init	Explanation

------------------------------------------------------------------------------------------------------------------

TEE	175	0AF			0			USEIOCONT.  When 										USEIOCONT ¹ 0 the digital 									inputs are used to provide the 									main contactor status data. In this 								case 173TEE should be set ¹ 0 as 								well.  See section 5.1.

------------------------------------------------------------------------------------------------------------------

�16.10 	Diagnostics

------------------------------------------------------------------------------------------------------------------

TYPE	D	H	Max	Min	Init	Explanation

------------------------------------------------------------------------------------------------------------------

TM	176	0B0						FLT_QUEUE.  Fault buffer.  The 								first coming fault number.  For 									fault numbers see 210TM and 									211TM. 

TM	177	0B1						2nd fault number.

TM	178	0B2						3rd fault number.

TM	179	0B3						4th fault number.

TM	180	0B4						5th fault number.

TM	181	0B5						6th fault number.

------------------------------------------------------------------------------------------------------------------

T	182	0B6						OKMSGES1.  Number of 										acknowledged messages 										received by diagnostics logics.  									The number is incremented by 1 								on every received message.

------------------------------------------------------------------------------------------------------------------

T	183	0B7						FAULTMSGES1.  The number of 								rejected messages in channel 1.  								The number should be = 0.  If the 								number increases constantly, 									there is a fault in channel 1.

------------------------------------------------------------------------------------------------------------------

T	184	0B8						OKMSGES2.  The same as 182T 								for the channel 2.

------------------------------------------------------------------------------------------------------------------

T	185	0B9						FAULTMSGES2.  The same as 								183T for the channel 2.

------------------------------------------------------------------------------------------------------------------

TEE	186	0BA	30000		0			DA1REFADDR.  A reference 									voltage code address for the D/A-								converter channel 1.  D/A 										converter operation is described 								in chapter 11.

------------------------------------------------------------------------------------------------------------------

�------------------------------------------------------------------------------------------------------------------

TYPE	D	H	Max	Min	Init	Explanation

------------------------------------------------------------------------------------------------------------------

TEE	187	0BB	30000		0		231	DA1ADDR.  The address of the 								quantity monitored by the D/A-									converter channel 1.  See 										chapter 11.

------------------------------------------------------------------------------------------------------------------

TEE	188	0BC	1792		0		8	DA1SCALE.  Scaling of the 									quantity monitored by the D/A-									converter channel 1, before 									conversion.  See chapter 11.

------------------------------------------------------------------------------------------------------------------

TEE	189	0BD					1	DA1MODE.  Mode of operation of 								the D/A-converter channel 1.  See 								chapter 11.

------------------------------------------------------------------------------------------------------------------

TEE	190	0BE			0		1000	CURRENTOFFSET.  The current 								measurement zero point error in 								0.01 % of the amplitude of the 									fundamental wave.  If an error is 								greater than 190TEE, the LGU 									does not start-up and sends out a 								current measurement error 									message.  N.B.  A current 									transducer test is performed only 								once, immediately after switching 								on the current.

------------------------------------------------------------------------------------------------------------------

TEE	191	0BF	3000		0		218	TREND1.  The address of the 									parameter monitored in trend 									buffer 1. See chapter 12.

------------------------------------------------------------------------------------------------------------------

TEE	192	0C0	3000		0		219	TREND2.  The address of the 									parameter monitored in

								trend buffer 2.

------------------------------------------------------------------------------------------------------------------

TEE	193	0C1	3000		0		221	TREND3.  Trend 3 address.

TEE	194	0C2	3000		0		222	TREND4.  Trend 4 address.

TEE	195	0C3	3000		0		223	TREND5.  Trend 5 address.

------------------------------------------------------------------------------------------------------------------

TEE	196	0C4	32000		0			TRENDIVAL.  Trend buffers 									sampling interval, a time 

								unit = 4 ms.

------------------------------------------------------------------------------------------------------------------

�------------------------------------------------------------------------------------------------------------------

TYPE	D	H	Max	Min	Init	Explanation

------------------------------------------------------------------------------------------------------------------

TEE	197	0C5					-1	TRENDTRIG.  Trend triggering 									condition:

								-1 = no condition,

								�symbol 179 \f "Symbol"��1 = triggering takes place when 								the difference between two 									successive values in buffer 1 									is greater than 197TEE.

------------------------------------------------------------------------------------------------------------------

T	198	0C6T						TRENDREQ.

------------------------------------------------------------------------------------------------------------------

T	199	0C7						TRENDSAVE.  Trend save to the 								scanning buffers.  If set ¹ 0 									causes triggering and trend 									saving.  Manual trend triggering.  								Resets automatically. 

------------------------------------------------------------------------------------------------------------------

T	200	0C8						TRIGCOUNT.  Triggering counter 								stores a number of occured 									triggerings.  N.B.  The latest 									triggering can be read from the 									buffers 500TM...1299TM. Before 								reading 197TEE should be set

								= -1 to avoid that a new triggering 								cause a false reading.

------------------------------------------------------------------------------------------------------------------

�16.11 	Actual Values

------------------------------------------------------------------------------------------------------------------

TYP	D	H	Max	Min	Init	Explanation

------------------------------------------------------------------------------------------------------------------

T	201	0C9						UCACTDISP.  A filtered  DC 									voltage actual value for the panel 								display.  1000 corresponds to the 								rated DC voltage.

------------------------------------------------------------------------------------------------------------------

T	202	0CA						IACTDISP.  A filtered mains 									current r.m.s. value for the panel 								display. 1000 corresponds to the 								rated current.

------------------------------------------------------------------------------------------------------------------

T	203	0CB						UACTDISP.  A filtered mains 									voltage actual value for the panel 								display.  The value is also used 								as mains voltage value in the									calculation of 238T, 239T and 									240T.  1000 corresponds to the 								rated voltage.

------------------------------------------------------------------------------------------------------------------

T	204	0CC						FNETWORK.  The identified line 								frequency. Scaling: 40000 									corresponds to 50 Hz.

------------------------------------------------------------------------------------------------------------------

T	205	0CD

T	206	0CE

T	207	0CF

T	208	0D0

T	209	0D1

------------------------------------------------------------------------------------------------------------------

�16.12 	Logic Data from LGU

------------------------------------------------------------------------------------------------------------------

TYP	D	H	Max	Min	Init	Explanation

------------------------------------------------------------------------------------------------------------------

TM   	210  	0D2						FAULTWORD0.  Packed fault 									logic data.  No represents the fault								number in 176TM and on the CP1 								display:

								No.	bit

                                     					1    	0	= chopper undervolt.

                                       					2  	1	= chopper overvolt.

                                       					3  	2	= auxiliary voltage fault

                                       					4	3	= overtemperature

                                       					5	4	= overcurrent

                                        					6	5	= Uc overvoltage

                                      					7	6	= Uc undervoltage

                                            					7	= no significance

                                       					9	8	= 1U fault

                                       					10	9	= 2U fault

                                       					11	10	= 1V fault

                                      					12	11	= 2V fault

                                      					13	12	= 1W fault

                                      					14	13	= 2W fault

                                          						14= no significance

                                         						15= no significance

------------------------------------------------------------------------------------------------------------------

TM   	211  	0D3                       			FAULTWORD1.  Packed fault 									logic data:

                                        					19	0	= current transducer fault

                                        					21	1	= matching card fault

								22	2 	= processor fault

    									3 	=

								15	4 	= short-circuit/earth fault

								40	5 	= asymmetric mains current

								41	6 	= startup procedure last too 											 long

								42	7 	= no permitted startup 											   sectors

								25	8 	= external fault 1

								26	9 	= external fault 2

								43 	10	= no dig. inputs

								44	11= no mains voltage

								17	12= fault in data 													  communications 

										  channel 1

�------------------------------------------------------------------------------------------------------------------

TYPE	D	H	Max	Min	Init	Explanation

------------------------------------------------------------------------------------------------------------------

								17	13	= fault in data 													   communications 												   channel 2

   									14=

   									15=

------------------------------------------------------------------------------------------------------------------

TM	212	0D4						FAULTWORD2.  Diagnostics data 								reported by the software.  Bits 									under numbers marked with an"*" 								inhibit start-up of the LGU.



								No.	Bit

								50	0	=empty EEPROM

								51	1	=saving to the EEPROM

								52	2	=writing to the EEPROM 										  is disabled

								53	3	=parameter value

								54		  too large

								55	4 	=writing to an illegal 											  address

								57*  	5 	=insufficient AC/DC											  voltage

								59   	6 	=system restart

								58*  	7 	=start-up inhibited

								80   	8 	=rapid auto-reclosing 											  (overcurrent)

								81   	9 	=delayed auto-reclosing 										  (overcurrent)

								82  	10	=rapid auto-reclosing 

										  (UC overvolt.)

								83  	11=delayed auto-reclosing 										  (UC overvolt.)

		    							12=

								56   	13	=no battery backup 

								84  	14	=rapid auto-reclosing (UC 										  undervolt.)

								85  	15	=delayed auto-reclosing 										  (UC undervolt.)

------------------------------------------------------------------------------------------------------------------

�------------------------------------------------------------------------------------------------------------------

TYP	D	H	Max	Min	Init	Explanation

------------------------------------------------------------------------------------------------------------------

T	213	0D5						IOWORD.  Digital inputs and 									outputs of the CP2.  LGU sets bits 								(= CP2 outputs):



								Bit    Output No.

								12    0 = Running

								13    1 = Ready

								14    2 = Fault

								15    3 = Locking of the main 										     contactor

------------------------------------------------------------------------------------------------------------------

T	214	0D6						SAMISTATUS.

								LGU status data:

								Bit

								0 = Running

								1 = Ready

								2 = Fault

								3 = Locking of the main contactor

								4 = Halt

								5 = Inhibition of false start

------------------------------------------------------------------------------------------------------------------

T	215	0D7

------------------------------------------------------------------------------------------------------------------

�16.13 	Debugger

------------------------------------------------------------------------------------------------------------------

TYPE	D	H	Max	Min	Init	Explanation

------------------------------------------------------------------------------------------------------------------

T	216	0D8						MEMADDR.  Debugging address.  								Use allowed only for software 									professionals. (4096+2*address).

------------------------------------------------------------------------------------------------------------------

T	217	0D9						MEMDATA.  Debugging data. As 								above.

------------------------------------------------------------------------------------------------------------------

�16.14 	Test Points

------------------------------------------------------------------------------------------------------------------

TYP	D	H	Max	Min	Init	Explanation

------------------------------------------------------------------------------------------------------------------

T	218	0DA						UCREF.  Internal DC voltage 									reference to the DC-voltage 									controller. 1000 corresponds to 								the rated voltage.

------------------------------------------------------------------------------------------------------------------

T	219	0DB						IQREF.  Internal reactive current 								reference to the reactive current 								controller.  1000 corresponds to 								the rated current. 

------------------------------------------------------------------------------------------------------------------

T	220	0DC						FREF.  Frequency reference to 									the modulator.  40000 										corresponds to 50 Hz.

------------------------------------------------------------------------------------------------------------------

T	221	0DD						UREF.  A voltage developed by 								the modulator.  8000 corresponds 								to the rated value.  N.B. The LGU								output voltage is proportional to 								221T multiplied by the DC 									voltage.

------------------------------------------------------------------------------------------------------------------

T	222	0DE						DUREF.  Equal to the output of 								the reactive current controller 									output or, if the reactive current 								control is disabled, to 54TEE. The 								absolute value can be even 									smaller if the reactive current is 								being limited.  8000 corresponds 								to the rated mains voltage. 

------------------------------------------------------------------------------------------------------------------

T	223	ODF						UACT.  The mains voltage r.m.s. 								value.  1000 corresponds to the 								rated voltage.

------------------------------------------------------------------------------------------------------------------

T	224	0E0						UCACT.  The DC voltage actual 								value.  1000 corresponds to the 								rated voltage.

------------------------------------------------------------------------------------------------------------------

T	225	0E1						UACTM.  The unfiltered actual  									value of the mains voltage.  1000 								corresponds to the rated voltage.

------------------------------------------------------------------------------------------------------------------



�------------------------------------------------------------------------------------------------------------------

TYPE	D	H	Max	Min	Init	Explanation

------------------------------------------------------------------------------------------------------------------

T	226	0E2						ANGLE.  The phase angle of the 								modulator.

------------------------------------------------------------------------------------------------------------------

T	227	0E3						IREC.  Filtered r.m.s. value of the 								active current.  1000 corresponds 								to the rated current.

------------------------------------------------------------------------------------------------------------------

T	228	0E4						IIMC.  Filtered r.m.s. value of the 								reactive current.  1000 										corresponds to the rated current.

------------------------------------------------------------------------------------------------------------------

T	229	0E5						IU.  Measured U-phase current.

------------------------------------------------------------------------------------------------------------------

T	230	0E6						IV.  Measured V-phase current.

------------------------------------------------------------------------------------------------------------------

T	231	0E7						IRE.  Unfiltered r.m.s. value of the 								active current.  1000 corresponds 								to the rated current.

------------------------------------------------------------------------------------------------------------------

T	232	0E8						IIM.  Unfiltered r.m.s. value of the 								reactive current.  1000 										corresponds to the rated current.

------------------------------------------------------------------------------------------------------------------

T	233	0E9						UUV.  Measured UV mains  									voltage (phase-to-phase).

------------------------------------------------------------------------------------------------------------------

T	234	0EA						UWV.  Measured WV mains 									voltage (phase-to-phase).

------------------------------------------------------------------------------------------------------------------

T	235	0EB						IREFF.  As 227T, but with 									additional filtering.  The scaling 									factor is the same as for 227T.

------------------------------------------------------------------------------------------------------------------

T	236	0EC						DUREFF. As 222T, but with 									additional filtering.  The scaling 									factor is the same as for 222T.

------------------------------------------------------------------------------------------------------------------

T	237	0ED						DIREC.  Direction of mains 									voltage vector rotation.  The LGU								sets the direction while it is not 									running.

								0 = UVW phase sequence,

								¹ 0 = UWV phase sequence.

------------------------------------------------------------------------------------------------------------------

�------------------------------------------------------------------------------------------------------------------

TYPE	D	H	Max	Min	Init	Explanation

------------------------------------------------------------------------------------------------------------------

T	238	0EE						UCDBMSTART.  The LGU is 									started up when the DC voltage 								exceeds this limit in the diode 									bridge mode.  The LGU calculates 								238T as the sum of 203T and 									91TEE.  1000 corresponds to the 								rated DC voltage.  See section 									9.1.

------------------------------------------------------------------------------------------------------------------

T	239	0EF						DUCDBMSTART.  The LGU is 									started up when the DC voltage 								exceeds this limit in the diode 									bridge mode and the voltage rises 								more than 95TEE in 4 ms. The 									LGU calculates 239T as the sum 								of 203T and 94TEE.  										1000 corresponds to the rated DC 								voltage.  See section 9.1.

------------------------------------------------------------------------------------------------------------------

T	240	0F0						UCREFH.  The DC voltage 									reference value.  The LGU 									calculates it as the sum of 									203T and 244T or sets 240T = 									26TEE, depending on the values 								of 90TEE and 160TEE.  1000 									corresponds to the rated DC 									voltage. See section 5.1.

------------------------------------------------------------------------------------------------------------------

TEE	241	0F1	3000		0		224	TREND6.  Trend 6 address. See 								191TEE.

------------------------------------------------------------------------------------------------------------------

TEE	242	0F2	3000		0		225	TREND7.  Trend 7 address.

------------------------------------------------------------------------------------------------------------------

TEE	243	0F3	3000		0		226	TREND8.  Trend 8 address.

------------------------------------------------------------------------------------------------------------------

T	244	0F4						UCREFOFFSET.  Offset value for 								the calculation of 240T.  The LGU 								moves 93TEE to this address 									or calculates the value using the 								contents of 272TEE...281TEE and 								227T. See section 5.1.

------------------------------------------------------------------------------------------------------------------



�16.15 	Memory Area for the I/O of SAFT 188 IOC

------------------------------------------------------------------------------------------------------------------

TYPE	D	H	Max	Min	Init	Explanation

------------------------------------------------------------------------------------------------------------------

T	245	0F5						DIG_INPUTS.  The IOC transfers 								to this address the packed bit 									information about the state of the 								digital inputs.

------------------------------------------------------------------------------------------------------------------

T	246	0F6						ANAIN0.  The IOC transfers to 									this address analog input data.

------------------------------------------------------------------------------------------------------------------

T	247	0F7						DIG_OUTPUTS.  The control 									word of the IOC digital outputs is 								transferred using this address.

------------------------------------------------------------------------------------------------------------------

T	248	0F8						ANAOUT0.  The control word of 								the IOC analog output 0 is 									transferred using this address.

------------------------------------------------------------------------------------------------------------------

T	249	0F9						ANAOUT1.  As 247T for the 									analog output 1.

------------------------------------------------------------------------------------------------------------------

T	250	0FA						ANAIN1.  The A/D converter 1 of 								the analog input/output card.

------------------------------------------------------------------------------------------------------------------

T	251	0FB						ANAIN2.  The A/D converter 2 of 								the analog input/output card.

------------------------------------------------------------------------------------------------------------------

TEE	252	0FC	3000		0			DA2REFADDR.  As 186TEE but								for the D/A-converter channel 2.

------------------------------------------------------------------------------------------------------------------

TEE	253	0FD	3000		0		232	DA2ADDR.  As 187TEE but for									channel 2.

------------------------------------------------------------------------------------------------------------------

TEE	254	0FE					8	DA2SCALE.  As 188TEE but for								channel 2.

------------------------------------------------------------------------------------------------------------------

TEE	255	0FF					1	DA2MODE.  As 189TEE but for									channel 2.

------------------------------------------------------------------------------------------------------------------

�16.16 	Parameters 3 of the LGU

------------------------------------------------------------------------------------------------------------------

TYPE	D	H	Max	Min	Init	Explanation

------------------------------------------------------------------------------------------------------------------

T	256	100

T	257	101

T	258	102

T	259	103

T	260	104

T	261	105

T	262	106

T	263	107

T	264	108

T	265	109

------------------------------------------------------------------------------------------------------------------

T	266	10A						HWFAULTS1.  Incremented by 1 								every time a HW fault (parity, 									overrun) is observed in the serial 								data communications channel 1.

------------------------------------------------------------------------------------------------------------------

T	267	10B						HWFAULTS2.  As 266T but for									channel 2.

------------------------------------------------------------------------------------------------------------------

T	268	10C						BCCERRORS1.  Incremented by 								1 always when a BCC error is 									observed in the data 											communications channel 1.

------------------------------------------------------------------------------------------------------------------

T	269	10D						BCCERRORS2.  As 268T but for								channel 2.

------------------------------------------------------------------------------------------------------------------

T	270	10E						FORMATERRORS1.  										Incremented by 1 always when an 								unspecified character is observed 								in the data communications 									channel 1.

------------------------------------------------------------------------------------------------------------------

T	271	10F						FORMATERRORS2.  As 270T but 								for channel 2.

------------------------------------------------------------------------------------------------------------------

�------------------------------------------------------------------------------------------------------------------

TYPE	D	H	Max	Min	Init	Explanation

------------------------------------------------------------------------------------------------------------------

TEE	272	110					-1500	IREC1.  A parameter of the 									function generator.  When 									162TEE ¹ 0 the parameters of the 								function generator are in use.  									The function output data is 									transferred to 244T.  See section 								6.1 for the function generator 									operation.

------------------------------------------------------------------------------------------------------------------

TEE	273	111					110	UCREFOFF1.  The output value 								corresponding to the content of 								272TEE.

------------------------------------------------------------------------------------------------------------------

TEE	274	112					-850	IREC2.  As the 272TEE.

TEE	275	113					71	UCREFOFF2.  As the 273TEE. 

------------------------------------------------------------------------------------------------------------------

TEE	276	114					-500	IREC3.

TEE	277	115                  			50     	UCREFOFF3.

------------------------------------------------------------------------------------------------------------------

TEE	278	116                  			500    	IREC4.

TEE	279	117                  			10     	UCREFOFF4.

------------------------------------------------------------------------------------------------------------------

TEE	280	118                  			850    	IREC5.

TEE	281	119                  			-11    	UCREFOFF5.

------------------------------------------------------------------------------------------------------------------

TEE	282	11A                  			1500   	IREC6.

TEE	283	11B                  			-50    	UCREFOFF6.

------------------------------------------------------------------------------------------------------------------

T	284	11C                     				UCREFBIAS.  The content of 									memory address 284T is added to 								the function generator output 									data.  See section 6.1.

------------------------------------------------------------------------------------------------------------------

T	285	11D

T	286	11E

T	287	11F

T	288	120

T	289	121

T	290	122

T	291	123

T	292	124

------------------------------------------------------------------------------------------------------------------

�------------------------------------------------------------------------------------------------------------------

TYPE	D	H	Max	Min	Init	Explanation

------------------------------------------------------------------------------------------------------------------

T	293	125                       				DA1CHANNEL.  The data to be 								transmitted to channel 1 of the 									D/A converter can be observed at 								this memory address.

------------------------------------------------------------------------------------------------------------------

T	294	126                    				DA2CHANNEL.  The data to be 								transmitted to channel 2 of the 									D/A converter can be observed at 								this memory address.

------------------------------------------------------------------------------------------------------------------

T	295	127

------------------------------------------------------------------------------------------------------------------

T	296	128                       				UCUCONT.  Tuning of UCUSCAL 								81TEE.  See section 10.6.  									Different values:

                                        					0   =	No tuning.

                                        					1   =	Tuning is ON.

                                        					>1 =	Error; the type of error is 										expressed in the following 									bits: 

                                               				b1	reactive current control is 										OFF,

                                          					b2	reactive current reference 									is not = 0,

                                          					b3	reactive current controller 										output is cut off,

                                          					b4	modulator is at the high limit

                                          					b5	stop routine has been 										executed.

------------------------------------------------------------------------------------------------------------------

T	297	129                 				IOFFCONT.  Tuning of 298TEE 								and 299TEE.  See section 10.6.  								When IOFFCONT ¹ 0, the tuning 								is working. Resets automatically 								after tuning.

------------------------------------------------------------------------------------------------------------------

TEE	298	12A                  			16460	IUOFFSET.  The offset of the 

								U-phase current measurement. 								See 297T and section 10.6 for 									tuning.

------------------------------------------------------------------------------------------------------------------

�------------------------------------------------------------------------------------------------------------------

TYPE	D	H	Max	Min	Init	Explanation

------------------------------------------------------------------------------------------------------------------

TEE	299	12B                  			16460	IVOFFSET.  The offset of the 

								V-phase current measurement.  								See 297T and section 10.6 for 									tuning.

------------------------------------------------------------------------------------------------------------------

T	300	12C                          			Reserved.

------------------------------------------------------------------------------------------------------------------

T	301	12D

T	302	12E

------------------------------------------------------------------------------------------------------------------

T	303	12F                    				SAMIDATA.  The latest received 								data with proper format from the 								serial data communications 									channel 2.

------------------------------------------------------------------------------------------------------------------

T	304	130                     				SAMIADDR.  The address of the 								data above.

------------------------------------------------------------------------------------------------------------------

T	305	131                     				SAMIDATA1.  The latest 										received, checked and accepted 								data from the serial data 										communications channel 1.

------------------------------------------------------------------------------------------------------------------

T	306	132                      				SAMIADDR1.  The address of the 								data above.

------------------------------------------------------------------------------------------------------------------

T	307	133                    				SAMIDATA2.  As 303T but for 									channel 2.

------------------------------------------------------------------------------------------------------------------

T	308	134                     				SAMIADDR2.  As 304T but for									channel 2.

------------------------------------------------------------------------------------------------------------------

T	309	135                    				SAMIDATA3.  As 305T but for 									channel 2.

------------------------------------------------------------------------------------------------------------------

T	310	136                      				SAMIADDR3.  As 306T but for									channel 2.

------------------------------------------------------------------------------------------------------------------

�------------------------------------------------------------------------------------------------------------------

TYPE	D	H	Max	Min	Init	Explanation

------------------------------------------------------------------------------------------------------------------

T	311	137

T	312	138

T	313	139

T	314	13A

T	315	13B

T	316	13C

T	317	13D

T	318	13E

T	319	13F

------------------------------------------------------------------------------------------------------------------

T	320	140                    				TREND1_FETCH.  All 100 									samples of the trend 1 are 									sequentially transferred to this 									memory address.  The trend can 								then be analyzed by means of 									D/A converter.  One sample is 									saved in the memory address 									during 32 ms.  See chapter 12.

------------------------------------------------------------------------------------------------------------------

T	321	141                     				TREND2_FETCH.  As 320T but								for the trend 2.

------------------------------------------------------------------------------------------------------------------

T	322	142                         			TREND3_FETCH.  Trend 3.

T	323	143                         			TREND4_FETCH.  Trend 4.

T	324	144                         			TREND5_FETCH.  Trend 5.

T	325	145                         			TREND6_FETCH.  Trend 6.

T	326	146                         			TREND7_FETCH.  Trend 7.

T	327	147                         			TREND8_FETCH.  Trend 8.

------------------------------------------------------------------------------------------------------------------

T	328	148

T	329	149

------------------------------------------------------------------------------------------------------------------

�16.17 	EPROM Version Data

------------------------------------------------------------------------------------------------------------------

TYP	D	H	Max	Min	Init	Explanation

------------------------------------------------------------------------------------------------------------------

T	330	14A                   			40	DEVICETYPE.  Drive type:

								10 = DC

								20 = vector control

								30 = scalar control

                                      					40 = LGU

------------------------------------------------------------------------------------------------------------------

T	331	14B                   			304	REVISION.  Version number.  304 								corresponds to version 3.04.

------------------------------------------------------------------------------------------------------------------

T	332	14C                   			5601	EPROM-low stock code 

T	333	14D                   			7861	for D17 circuit.

------------------------------------------------------------------------------------------------------------------

T	334	14E                   			5601	EPROM-high stock code

T	335	14F                   			7879	for D18 circuit.

------------------------------------------------------------------------------------------------------------------

T	336	150						PARCOUNT

								The highest address + 1 used by 								the functional block software.

------------------------------------------------------------------------------------------------------------------

T	337	151

T	338	152

------------------------------------------------------------------------------------------------------------------

T	339	153                       				EEPROMCOUNT.  Incremented 								by 1 always when parameter is 									written to the EEPROM.

------------------------------------------------------------------------------------------------------------------

�16.18 	Start-up Adjustment

------------------------------------------------------------------------------------------------------------------

TYPE	D	H	Max	Min	Init	Explanation

------------------------------------------------------------------------------------------------------------------

T	340	154						UVWDIR.  At the start-up the LGU 								stores to this location the direction 								of the mains voltage vector 									rotation.  													0 = UVW phase sequence,

								¹ 0 = UWV phase sequence.

------------------------------------------------------------------------------------------------------------------

T	341	155                    				STARTSECT.  At the start-up the 								LGU stores to this address the 									number of the start-up sector.

------------------------------------------------------------------------------------------------------------------

T	342	156                     				STARTMODE.  At the start-up the 								LGU stores to this address the 									type of the start-up mode.

------------------------------------------------------------------------------------------------------------------

TEE	343	157	3		0			VSECT0.  The start-up permission 								for the start-ups in sector 0 when 								the phase sequence is UVW (i.e. 								when 340T = 0).

								0 = no permission

								1 = mode 1 permitted

                              						2 = mode 2 permitted

                                      					3 = modes 1 and 2 permitted.

------------------------------------------------------------------------------------------------------------------

TEE	344	158 			0		142	VOFFS01.  The fine tuning 									parameter of the start-up moment 								for mode 1 when operating in 									sector 0 and with the sequence 								UVW.  If the value is too high, 									start-up is delayed and the DC 									voltage rises immediately after the 								start-up.

------------------------------------------------------------------------------------------------------------------

TEE	345	159	0				147	VOFFS02.  As 344TEE but for 									mode 2.

------------------------------------------------------------------------------------------------------------------

�------------------------------------------------------------------------------------------------------------------

TYPE	D	H	Max	Min	Init	Explanation

------------------------------------------------------------------------------------------------------------------

TEE	346	15A	3		0			VSECT1.  As 343TEE but for 									sector 1.

TEE	347	15B                 	0		273	VOFFS11.  As 344TEE but for 									sector 1.

TEE	348	15C                 	0		271  	VOFFS12.  As 345TEE but for 									sector 1.

------------------------------------------------------------------------------------------------------------------

TEE	349	15D 	3		0			VSECT2.  For sector 2.

TEE	350	15E 			0		406    	VOFFS21.

TEE	351	15F 			0		401    	VOFFS22.

------------------------------------------------------------------------------------------------------------------

TEE	352	160 	3		0			VSECT3.  For sector 3.

TEE	353	161                   	0		654	VOFFS31.

TEE	354	162                   	0		659	VOFFS32.

------------------------------------------------------------------------------------------------------------------

TEE	355	163	3		0			VSECT4.  For sector 4.

TEE	356	164                   	0		785	VOFFS41.

TEE	357	165                   	0		783	VOFFS42.

------------------------------------------------------------------------------------------------------------------

TEE	358	166	3		0			VSECT5.  For sector 5.

TEE	359	167                   	0		918	VOFFS51.

TEE	360	168                   	0		913	VOFFS52.

------------------------------------------------------------------------------------------------------------------

TEE	361	169	3		0			MSECT0.  As 343TEE but for the 								phase sequence UWV (i.e. 340T 								¹ 0).  For sector 0.

------------------------------------------------------------------------------------------------------------------

TEE	362	16A                   	0		360 	MOFFS01.  As 344TEE but for									the phase sequence UWV (i.e. 									340T ¹ 0). For sector 0. If 362TEE 								is too high, the start-up will take 								place too early and the DC 									voltage will drop immediately after 								the start-up.

------------------------------------------------------------------------------------------------------------------

TEE	363	16B                   	0		364	MOFFS02.  As 345TEE but for									the phase sequence UWV.  For 								sector 0.

------------------------------------------------------------------------------------------------------------------

�------------------------------------------------------------------------------------------------------------------

TYPE	D	H	Max	Min	Init	Explanation

------------------------------------------------------------------------------------------------------------------

TEE	364	16C	3		0			MSECT1.  For sector 1.

TEE	365	16D                   	0		615 	MOFFS11.

TEE	366	16E                   	0		611	MOFFS12.

------------------------------------------------------------------------------------------------------------------

TEE	367	16F	3		0			MSECT2.  For sector 2.

TEE	368	170                   	0		747 	MOFFS21.

TEE	369	171                   	0		744 	MOFFS22.

------------------------------------------------------------------------------------------------------------------

TEE	370	172	3		0			MSECT3.  For sector 3.

TEE	371	173                   	0		872 	MOFFS31.

TEE	372	174                   	0		876	MOFFS32.

------------------------------------------------------------------------------------------------------------------

TEE	373	175	3		0			MSECT4.  For sector 4.

TEE	374	176                   	0		103	MOFFS41.

TEE	375	177                   	0		99	MOFFS42.

------------------------------------------------------------------------------------------------------------------

TEE	376	178	3		0			MSECT5.  For sector 5.

TEE	377	179                   	0		235	MOFFS51.

TEE	378	17A                   	0		232 	MOFFS52.

------------------------------------------------------------------------------------------------------------------

�16.19 	Parameters 4 of the LGU

------------------------------------------------------------------------------------------------------------------

TYPE	D	H	Max	Min	Init	Explanation

------------------------------------------------------------------------------------------------------------------

T    	379  	17B

T    	380  	17C

T    	381  	17D

T    	382  	17E

T    	383  	17F

T    	384  	180

T    	385  	181

T    	386  	182

T    	387  	183

T    	388  	184

T    	389  	185

T    	390  	186

T    	391  	187

T    	392  	188

T    	393  	189

T    	394  	18A

T    	395  	18B

T    	396  	18C

T    	397  	18D

T    	398  	18E

T    	399  	18F

T    	400  	190

T    	401  	191

T    	402  	192

T    	403  	193

T    	404  	194

T    	405  	195

T    	406  	196

T    	407  	197

T    	408  	198

T    	409  	199

T    	410  	19A

T    	411  	19B

T    	412  	19C

T    	413  	19D

T    	414  	19E

T    	415  	19F

T    	416  	1A0

T    	417  	1A1

T    	418  	1A2

T    	419  	1A3

T    	420  	1A4

�------------------------------------------------------------------------------------------------------------------

TYPE	D	H	Max	Min	Init	Explanation

------------------------------------------------------------------------------------------------------------------

T    	421  	1A5

T    	422  	1A6

T    	423  	1A7

T    	424  	1A8

T    	425  	1A9

T    	426  	1AA

T    	427  	1AB

T    	428  	1AC

T    	429  	1AD

T    	430  	1AE

T    	431  	1AF

T    	432  	1B0

T    	433  	1B1

T    	434  	1B2

T    	435  	1B3

T    	436  	1B4

T    	437  	1B5

T    	438  	1B6

T    	439  	1B7

T    	440  	1B8

T    	441  	1B9

T    	442  	1BA

T    	443  	1BB

------------------------------------------------------------------------------------------------------------------

T    	444  	1BC                     				DA3CHANNEL.  The data 									transmitted to channel 3 of the 									D/A converter can be observed at 								this memory address.

------------------------------------------------------------------------------------------------------------------

T    	445  	1BD                    				DA4CHANNEL.  The data 									transmitted to channel 4 of the 									D/A converter can be observed at 								this memory address.

------------------------------------------------------------------------------------------------------------------

T    	446  	1BE

T    	447  	1BF

T    	448  	1C0

T    	449  	1C1

T    	450  	1C2

------------------------------------------------------------------------------------------------------------------

�16.20 	D/A-Converter Control

------------------------------------------------------------------------------------------------------------------

TYPE	D	H	Max	Min	Init	Explanation

------------------------------------------------------------------------------------------------------------------

TEE  	451  	1C3						D_SEL.  Selection of the D/A 									converter type.

								0 = two-channel D/A converter

								1 = four-channel D/A converter

								      (SAFT 154 DAC)

------------------------------------------------------------------------------------------------------------------

TEE  	452  	1C4						DA3REFADDR.  As 186TEE but								for channel 3 of a D/A converter.

------------------------------------------------------------------------------------------------------------------

TEE  	453  	1C5						DA3ADDR.  As 187TEE but for									channel 3.

------------------------------------------------------------------------------------------------------------------

TEE  	454  	1C6						DA3SCALE.  As 188TEE but for								channel 3.

------------------------------------------------------------------------------------------------------------------

TEE  	455  	1C7						DA3MODE.  As 189TEE but for									channel 3.

------------------------------------------------------------------------------------------------------------------

TEE  	456  	1C8						DA4REFADDR.  As 186TEE but								for channel 4.

------------------------------------------------------------------------------------------------------------------

TEE  	457  	1C9						DA4ADDR.  As 187TEE but for									channel 4.

------------------------------------------------------------------------------------------------------------------

TEE  	458  	1CA						DA4SCALE.  As 188TEE but for								channel 4.

------------------------------------------------------------------------------------------------------------------

TEE  	459  	1CB						DA4MODE.  As 189TEE but for									channel 4.

------------------------------------------------------------------------------------------------------------------

�16.21 	Memory Area for Software Design

------------------------------------------------------------------------------------------------------------------

TYPE	D	H	Max	Min	Init	Explanation

------------------------------------------------------------------------------------------------------------------

T    	460  	1CC

T    	461  	1CD

T    	462  	1CE

T    	463  	1CF

T    	464  	1D0

T    	465  	1D1

T    	466  	1D2

T    	467  	1D3

T    	468  	1D4

T    	469  	1D5

T    	470  	1D6

T    	471  	1D7

T    	472  	1D8

T    	473  	1D9

T    	474  	1DA

T    	475  	1DB

T    	476  	1DC

T    	477  	1DD

T    	478  	1DE

T    	479  	1DF

T    	480  	1E0

T    	481  	1E1

T    	482  	1E2

T    	483  	1E3

T    	484  	1E4

T    	485  	1E5

T    	486  	1E6

T    	487  	1E7

T    	488  	1E8

T    	489  	1E9

T    	490  	1EA

T    	491  	1EB

T    	492  	1EC

T    	493  	1ED

T    	494  	1EE

T    	495  	1EF

T    	496  	1F0

T    	497  	1F1

T    	498  	1F2

T    	499  	1F3

------------------------------------------------------------------------------------------------------------------

�16.22 	Trend Scanning Buffers

------------------------------------------------------------------------------------------------------------------

TYPE	D	H	Max	Min	Init	Explanation

------------------------------------------------------------------------------------------------------------------

TM   	500  	1F4                    				TRENDBUF1.

								500TM...599TM trend area of the 								measuring point defined by 									191TEE.

TM   	599  	257

------------------------------------------------------------------------------------------------------------------

TM   	600  	258                      				TRENDBUF2.

								600TM...699TM trend area of the 								measuring point defined by 									192TEE.

TM   	699  	2BB

------------------------------------------------------------------------------------------------------------------

TM   	700  	2BC                       			TRENDBUF3.

								700TM...799TM trend area of the 								measuring point defined by 									193TEE.

TM   	799  	31F

------------------------------------------------------------------------------------------------------------------

TM   	800  	320 						TRENDBUF4.

								800TM...899TM trend area of the 								measuring point defined by 									194TEE.

TM   	899  	383

------------------------------------------------------------------------------------------------------------------

TM   	900  	384                      				TRENDBUF5.

								900TM...999TM trend area of the 								measuring point defined by 									195TEE.

TM   	999  	3E7

------------------------------------------------------------------------------------------------------------------

TM   	1000 	3E8						TRENDBUF6.

								1000TM...1099TM trend area of 								the measuring point defined by									241TEE.

TM   	1099 	446

------------------------------------------------------------------------------------------------------------------

�------------------------------------------------------------------------------------------------------------------

TYPE	D	H	Max	Min	Init	Explanation

------------------------------------------------------------------------------------------------------------------

TM   	1100 	447                    				TRENDBUF7.

								1100TM...1199TM trend area of 								the measuring point defined by 									242TEE.

TM   	1199 	4AF

------------------------------------------------------------------------------------------------------------------

TM   	1200 	4B0						TRENDBUF8.

								1200TM...1299TM trend area of 								the measuring point defined by 									243TEE.

TM   	1299 	513

------------------------------------------------------------------------------------------------------------------

�17.	SOFTWARE REVISIONS



	SAFRLB 3.04B

	D17 and D18

New version:

	SAFRLB 3.04C

	D17 and D18



Changes:

-	The following condition added to the program module DBM_START: If a fault flag has been set during synchronisation, new synchronisation command will not be given.



-	Indication of HALT-state added to the parameter SAMISTATUS 214T. The HALT-flag is handled by the program module LOGIC.



-	If STOP-signal is "ON" and RESET button is pressed, an extra reset will be carried out.



-	After closing the main contactor fault messages due to low voltage in the intermediate circuit and chopper are inhibited by a delay. Both the DC and AC voltage supervision are concerned with this delay.



-	Message of AC undervoltage has been added.



-	Starting of the LGU is inhibited, when there is no mains voltage.



-	Improvements in the functioning of the Rapid Auto Reclosement function.



	SAFRLB 3.04C

	D17 and D18

New version:

	SAFRLB 3.04D

	D17 and D18



Changes:

-	The control program has been changed so that the current measurement works correctly when prosessors INTEL80C186 and INTEL10186 are used.

�	SAFRLB 3.04D

	D17 and D18

New version:

	SAFRLB 3.04E

	D17 and D18



Changes:

-	SAMISTATUS 214T bit 5 (xxxx xxxx xx1x xxxx)

		0 = false start is inactive

		1 = false start is active



-	FAULTWORD2 212TM bit 7 (xxxx xxxx 1xxx xxxx)

		0 = start-up inhibited is inactive

		1 = start-up inhibited is active



-	FAULTWORD0 210TM is set to zero.



-	FAULTWORD1 211TM is set to zero.



-	SA58 is displayed on CP1.



-	START INHIBIT is displayed on CP2.

��



Figure 16.1	Initial configuration of the application blocks.  (5810612-7)��embed Designer \s \* mergeformat ���
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General Diagram of LGU Control
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