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����� /UTPUT OF STATUS SIGNALS ��6%��� ONLY	 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� !NNUNCIATIONS ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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./4%�

4HIS INSTRUCTION MANUAL DOES NOT PURPORT TO COVER ALL
DETAILS IN EQUIPMENT� NOR TO PROVIDE FOR EVERY POSSI

BLE CONTINGENCY TO BE MET IN CONNECTION WITH INSTAL

LATION� OPERATION OR MAINTENANCE�

3HOULD FURTHER INFORMATION BE DESIRED OR SHOULD
PARTICULAR PROBLEMS ARISE WHICH ARE NOT COVERED
SUFFICIENTLY FOR THE PURCHASER S PURPOSE� THE MATTER
SHOULD BE REFERRED TO THE LOCAL 3IEMENS SALES OFFICE�

4HE CONTENTS OF THIS INSTRUCTION MANUAL SHALL NOT BE

COME PART NOR MODIFY ANY PRIOR OR EXISTING AGREE

MENT� COMMITMENT OR RELATIONSHIP� 4HE SALES CON

TRACT CONTAINS THE ENTIRE OBLIGATIONS OF 3IEMENS� 4HE
WARRANTY CONTAINED IN THE CONTRACT BETWEEN THE PAR

TIES IS THE SOLE WARRANTY OF 3IEMENS� !NY STATEMENTS
CONTAINED HEREIN DO NOT CREATE NEW WARRANTIES NOR
MODIFY THE EXISTING WARRANTY�
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� )NTRODUCTION

��� !PPLICATION

4HE NUMERICAL PARALLELING DEVICE �6%�� IS SUITABLE
FOR PARALLELING GENERATORS WITH NETWORKS AND FOR PAR

ALLELING NETWORKS WHICH ARE ALREADY SYNCHRONOUS�

3EVERAL SYNCHRONIZE LOCATIONS CAN BE OPERATED FROM
ONE DEVICE BY REMOTE SELECTION OF VARIOUS SETTING PA

RAMETER BLOCKS�

4HE MODEL �6%��� HAS ALL FUNCTIONS REQUIRED FOR
SYNCHRONOUS OR ASYNCHRONOUS PARALLELING� )T HAS TWO
ISOLATED BINARY INPUTS AND TWO SETTING PARAMETER
BLOCKS AND IS THUS SUITABLE FOR TWO REMOTE SELECTION
LOCATIONS�

4HE MODEL �6%��� ADDITIONALLY CONTAINS VOLTAGE
AND FREQUENCY BALANCERS WHOSE WORKING RANGES
AND CONTROL COMMANDS CAN BE INDIVIDUALLY MATCHED
TO THE PROPERTIES OF THE GENERATOR AND OF THE VOLTAGE
AND SPEED REGULATORS� 4HUS COMPLETELY AUTOMATIC
SYNCHRONIZATION OF GENERATORS WITH THE NETWORK IS
POSSIBLE� 4HIS MODEL HAS A TOTAL OF SIX ISOLATED BINARY
INPUTS AND SIX SETTING BLOCKS FOR SIX REMOTE SELECTION
LOCATIONS� 4HE BALANCING OUTPUTS CAN BE REPLACED BY
STATUS SIGNALS WHICH INDICATE THE STATUS OF THE VOLT

AGES� FREQUENCIES� AND ANGLE DIFFERENCE�

4HE HIGH SAFETY AND AVAILABILITY OF THE DEVICE ARE
GUARANTEED BY TWO ANALOG INPUT CIRCUITS WITH SEPA

RATE MEASURED VALUE INPUTS AND ANALOG TO DIGITAL
CONVERTER RANGES� TWO DIFFERENT AND LOGICALLY INDE

PENDENT METHODS OF MEASUREMENT� TWO COMMAND
RELAYS CONTROLLED BY DIFFERENT CRITERIA� TOGETHER WITH
COMPREHENSIVE MONITORING FUNCTIONS AND PLAUSIBIL

ITY CHECKS�

��� &EATURES

0ROCESSOR SYSTEM WITH POWERFUL �� BIT MICROPRO

CESSOR�

#OMPLETE DIGITAL MEASURED VALUE PROCESSING AND
CONTROL FROM DATA ACQUISITION AND DIGITIZING OF THE
MEASURED VALUES UP TO THE OUTPUT OF STATUS SIG

NALS� CONTROL AND CLOSE COMMANDS�

#OMPLETE GALVANIC AND RELIABLE SEPARATION OF THE
INTERNAL PROCESSING CIRCUITS FROM THE MEASURE

MENT� CONTROL AND SUPPLY CIRCUITS OF THE SYSTEM�
WITH SCREENED INPUT TRANSDUCERS� BINARY INPUT AND
OUTPUT MODULES AND D�C��D�C� CONVERTER�

$UAL CHANNEL DESIGN OF MEASURED VALUE PROCESS

ING WITH TWO DIFFERENT AND LOGICALLY INDEPENDENT
METHODS�

!PPLICABLE FOR PARALLELING OF SYNCHRONOUS AND
ASYNCHRONOUS NETWORKS AS WELL AS FOR SYNCHRONIZ

ING OF GENERATORS WITH NETWORKS� OPTIONALLY WITH
VOLTAGE AND FREQUENCY BALANCER�

2EMOTE SWITCH OVER OF SETTING PARAMETER BLOCKS
FOR USE ON SEVERAL DIFFERENT PARALLELING LOCATIONS
POSSIBLE�

#ALCULATION OF OPERATIONAL MEASURED VALUES AND
INDICATION ON THE FRONT DISPLAY�

3IMPLE SETTING AND OPERATION USING THE INTEGRATED
OPERATION PANEL OR A CONNECTED PERSONAL COMPUT

ER WITH MENU GUIDED SOFTWARE�

3TORAGE OF INDICATION�

#ONTINUOUS MONITORING OF THE HARDWARE AND SOFT

WARE OF THE DEVICE�
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$ESIGN�6%��6�

�#����� '���� #��

� $ESIGN

��� !RRANGEMENTS

$EPENDING ON THE APPLICATION� TWO BASIC MODELS ARE
AVAILABLE�

&OR PARALLELING ASYNCHRONOUS OR
SYNCHRONOUS VOLTAGE SOURCES WITH
TWO SELECTABLE PARAMETER BLOCKS �6%���� � � � � � � �

&OR PARALLELING ASYNCHRONOUS OR
SYNCHRONOUS VOLTAGE SOURCES WITH
SIX SELECTABLE PARAMETER BLOCKS�
WITH FREQUENCY AND VOLTAGE BALANCER �6%���� � � � �

)N THE �6%���� ALL FUNCTIONS INCLUDING DC�DC CONVER

TER ARE ACCOMMODATED ON ONE BASIC PLUG IN MOD

ULE OF $OUBLE %UROPA &ORMAT� )N THE �6%���� AN AD

DITIONAL PLUG IN MODULE IS ADDED TO THE BASIC MOD

ULE� )N THE FOLLOWING THE DATA APPLYING TO THE �6%���
ARE GIVEN IN � 	 SHOULD THEY DEVIATE FROM THE �6%���
MODEL�

4HE MODULES ARE INSTALLED IN A HOUSING �80��� 4WO
DIFFERENT TYPES OF HOUSINGS CAN BE DELIVERED�

�6%��JJ J$JJJ IN HOUSING �80���� �
��80���� �	 FOR PANEL SURFACE MOUNTING

4HE HOUSING HAS FULL SHEET METAL COVERS� AS WELL
AS A REMOVABLE FRONT COVER WITH TRANSPARENT PLAS

TIC WINDOW�

0LASTIC GUIDE RAILS ARE BUILT IN FOR THE SUPPORT OF
PLUG IN MODULES� .EXT TO THE GUIDE RAIL AT THE BOT

TOM ON THE LEFT HAND SIDE OF EACH MODULE� A CON

TACT AREA WHICH IS ELECTRICALLY CONNECTED TO THE
HOUSING IS INSTALLED TO MATE WITH THE EARTHING
SPRING OF THE MODULE� #ONNECTION TO EARTH IS MADE
BEFORE THE PLUGS MAKE CONTACT� %ARTHING SCREWS
HAVE BEEN PROVIDED ON THE LEFT HAND SIDE OF THE
HOUSING� !DDITIONALLY� TERMINAL �� ���	 IS CON

NECTED TO THE CASE�

!LL EXTERNAL SIGNALS ARE CONNECTED TO �� ����	
SCREWED TERMINALS WHICH ARE ARRANGED OVER CUT
OUTS ON THE TOP AND BOTTOM COVERS� 4HE TERMINALS

ARE NUMBERED CONSECUTIVELY FROM LEFT TO RIGHT AT
THE BOTTOM AND TOP�

4HE DEGREE OF PROTECTION FOR THE HOUSING IS )0���
FOR THE TERMINALS )0��� &OR DIMENSIONS PLEASE RE

FER TO &IGURE ��� ����	�

�6%��JJ J#JJJ IN HOUSING �80���� �
��80���� �	 FOR PANEL FLUSH MOUNTING OR
�6%��JJ J%JJJ FOR CUBICLE INSTALLATION

4HE HOUSING HAS FULL SHEET METAL COVERS� AS WELL
AS A REMOVABLE FRONT COVER WITH TRANSPARENT PLAS

TIC WINDOW FOR PANEL MOUNTING�

0LASTIC GUIDE RAILS ARE BUILT IN FOR THE SUPPORT OF
PLUG IN MODULES� .EXT TO THE GUIDE RAIL AT THE BOT

TOM ON THE LEFT HAND SIDE OF EACH MODULE� A CON

TACT AREA WHICH IS ELECTRICALLY CONNECTED TO THE
HOUSING IS INSTALLED TO MATE WITH THE EARTHING
SPRING OF THE MODULE� #ONNECTION TO EARTH IS MADE
BEFORE THE PLUGS MAKE CONTACT� %ARTHING SCREWS
HAVE BEEN PROVIDED ON THE REAR WALL OF THE HOUS

ING�

!LL EXTERNAL SIGNALS ARE CONNECTED TO CONNECTOR
MODULES WHICH ARE MOUNTED ON THE REAR COVER
OVER CUT OUTS� &OR EACH ELECTRICAL CONNECTION�
ONE SCREWED TERMINAL AND ONE PARALLEL SNAP IN
TERMINAL ARE PROVIDED� &OR FIELD WIRING� THE USE OF
THE SCREWED TERMINALS IS RECOMMENDED� SNAP IN
CONNECTION REQUIRES SPECIAL TOOLS�

4HE PLUG MODULES ARE LABELLED ACCORDING TO THEIR
MOUNTING POSITION BYMEANS OF A GRID SYSTEM �E�G�
�!�	� 4HE INDIVIDUAL CONNECTIONS WITHIN A MODULE
ARE NUMBERED CONSECUTIVELY FROM LEFT TO RIGHT
�WHEN VIEWED FROM THE REAR	� �E�G� �!�	� REFER TO
&IGURE ����

$EGREE OF PROTECTION FOR THE HOUSING IS )0�� �FOR
CUBICLE INSTALLATION )0��	� FOR THE TERMINALS )0���
&OR DIMENSIONS PLEASE REFER TO &IGURE ��� ����	�
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&IGURE ��� #ONNECTION PLUGS �REAR VIEW	 HOUSING FOR FLUSH MOUNTING EXAMPLE
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��� $IMENSIONS

&IGURES ��� TO ��� SHOW THE DIMENSIONS OF THE VARIOUS TYPES OF HOUSINGS AVAILABLE�

�6%��� (OUSING FOR PANEL SURFACE MOUNTING �80���� �

-AX� �� TERMINALS FOR CROSS SECTION MAX� � MM�

$IMENSIONS IN MM
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���
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���

2ESET AND

PAGING BUTTONS
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&IGURE ��� $IMENSIONS FOR HOUSING �80���� � FOR PANEL SURFACE MOUNTING
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$IMENSIONS IN MM

#ONNECTORS�
3CREWED TERMINAL FOR MAX� ��� MM

�
�

4WIN SPRING CRIMP CONNECTOR IN PARALLEL FOR

MAX� ��� MM
�
�
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-AX� ��� TERMINALS FOR CROSS SECTION MAX� � MM�

����

����

%ARTHING TERMINAL ��

���

����
����

����
����

$IMENSIONS IN MM

&IGURE ��� $IMENSIONS FOR HOUSING �80���� � FOR PANEL SURFACE MOUNTING
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$ESIGN�6%��6�

#����� '���� #����

�6%��� (OUSING FOR PANEL FLUSH MOUNTING OR CUBICLE INSTALLATION �80���� �

-OUNTING PLATE

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

#ONNECTOR MODULES
2ESET AND PAG


ING BUTTONS

0ANEL CUT OUT

����

���
�����

����
���

����

����

� OR -�

�

��� ��

�����

���

���

���

$ # " !

$IMENSIONS IN MM

#ONNECTORS�
3CREWED TERMINAL FOR MAX� ��� MM

�
�

4WIN SPRING CRIMP CONNECTOR IN PARALLEL FOR

MAX� ��� MM
�
�

&IGURE ��� $IMENSIONS FOR HOUSING �80���� � FOR PANEL FLUSH MOUNTING OR CUBICLE INSTALLATION
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$ESIGN�6%��6�

��#����� '���� #��

��� /RDERING DATA

�

!UXILIARY VOLTAGE

����� 6 DC �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

���������� 6 DC �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

������� 6 DC �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

0ARALLELING OF ASYNCHRONOUS AND

SYNCHRONOUS VOLTAGE SOURCES

� SELECTABLE PARAMETER SETS �� � � � � � � � � � � � � � � � �

0ARALLELING OF ASYNCHRONOUS AND

SYNCHRONOUS VOLTAGE SOURCES

� SELECTABLE PARAMETER SETS
FREQUENCY AND VOLTAGE BALANCER �� � � � � � � � � � � � �

�� �� �� ��� ��� ��� ��� ���

!

.UMERICAL 0ARALLELING $EVICE

� 6 % � �

#ONSTRUCTION

IN HOUSING �80�� FOR PANEL SURFACE MOUNTING $� � � � � � � � � � � � � � � � � � �

IN HOUSING �80�� FOR PANEL FLUSH MOUNTING #� � � � � � � � � � � � � � � � � � � � � �

IN HOUSING �80�� FOR CUBICLE INSTALLATION �WITHOUT GLASS WINDOW	 %� � �

� � !

��

%NGLISH OPERATION LANGUAGE� F
.
� �� (Z��� (Z �� � � � � � � � � � � � � � � � � � � � � � � � � �
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4ECHNICAL DATA�6%��6�

#����� '���� #����

� 4ECHNICAL DATA

��� 'ENERAL DATA

����� )NPUTS�OUTPUTS

-EASURING CIRCUITS

2ATED VOLTAGE 5
.

��� 6 TO ��� 6

6OLTAGE OPERATION RANGE �� 6 TO ��� 6

2ATED FREQUENCY F
.

����� (Z �SETTABLE	

&REQUENCY OPERATION RANGE F� F
.
��� (Z TO F

.
���� (Z FOR F

.
� �� (Z

F
.
� (Z TO F

.
�� (Z FOR F

.
� �� (Z

0OWER CONSUMPTION AT ��� 6 ���� 6! PER MEASURED VALUE INPUT

/VERLOAD CAPABILITY� THERMAL ��� 6 AC CONTINUOUS

!UXILIARY VOLTAGE

0OWER SUPPLY VIA INTEGRATED DC�DC CONVERTER

2ATED AUXILIARY VOLTAGE 5
(

����� 6DC ���������� 6DC ������� 6DC

�� TO �� 6DC �� TO ��� 6DC ��� TO ��� 6DC0ERMISSIBLE VARIATIONS

3UPERIMPOSED AC VOLTAGE� ��� � AT RATED VOLTAGE
PEAK TO PEAK � � � AT LIMITS OF ADMISSIBLE VOLTAGE

0OWER CONSUMPTION �6%��� �6%���

APPROX� � 7
APPROX� �� 7

APPROX� �� 7
APPROX� �� 7

QUIESCENT
ENERGIZED

"RIDGING TIME DURING FAILURE�SHORT CIRCUIT
OF AUXILIARY VOLTAGE � �� MS AT 5

RATED
� ��� 6DC

(EAVY DUTY �COMMAND	 CONTACTS

#LOSING CONTACTS � ./
3WITCHING CAPACITY -!+% ���� 7�6!

"2%!+ �� 7�6!
3WITCHING VOLTAGE ��� 6
0ERMISSIBLE CURRENT � ! CONTINUOUS

�� ! FOR ��� S
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4ECHNICAL DATA�6%��6�

#����� '���� #�� ��

#ONTROL CONTACTS

FOR FREQUENCY AND VOLTAGE BALANCER IN �6%��� ONLY
NUMBER � ./ �F!� F"� 5!� 5"	
3WITCHING CAPACITY -!+%�"2%!+ �� 7�6!
3WITCHING VOLTAGE ��� 6
0ERMISSIBLE CURRENT � ! CONTINUOUS

3IGNAL CONTACTS

NUMBER � IN �6%���� � IN �6%���
CONTACTS PER RELAY � #/ OR � ./ �REFER TO GENERAL DIAGRAM !PPENDIX !	

3WITCHING CAPACITY -!+%�"2%!+ �� 7�6!
3WITCHING VOLTAGE ��� 6
0ERMISSIBLE CURRENT � !

"INARY INPUTS� NUMBER � IN �6%���� � IN �6%���

/PERATING VOLTAGE �� TO ��� 6DC
#URRENT CONSUMPTION APPROX� ��� M!� INDEPENDENT OF OPERATING VOLTAGE

3ERIAL INTERFACE

/PERATOR TERMINAL INTERFACE NON ISOLATED

#ONNECTION AT THE FRONT� �� POLE SUBMINIATURE CONNECTOR )3/ ����
FOR CONNECTION OF A PERSONAL COMPUTER
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4ECHNICAL DATA�6%��6�

#����� '���� #����

����� %LECTRICAL TESTS

)NSULATION TESTS

3TANDARDS� )%# ��� �

(IGH VOLTAGE TEST �ROUTINE TEST	 � K6 �RMS	� �� (Z
EXCEPT D�C� VOLTAGE SUPPLY INPUT

(IGH VOLTAGE TEST �ROUTINE TEST	 ��� K6 DC
ONLY D�C� VOLTAGE SUPPLY INPUT

)MPULSE VOLTAGE TEST �TYPE TEST	 � K6 �PEAK	� ������ ¿S� ��� *� � POSITIVE
ALL CIRCUITS� CLASS ))) AND � NEGATIVE SHOTS AT INTERVALS OF � S

%-# TESTS� IMMUNITY �TYPE TESTS	

3TANDARDS� )%# ��� �� )%# ��� �� �PRODUCT STANDARDS	
%. ����� � �GENERIC STANDARD	
6$% ���� �PART ���

(IGH FREQUENCY ��� K6 �PEAK	� � -(Z� Ç ��� ¿S� ��� SHOTS�S�
)%# ��� �� �� CLASS ))) DURATION � S

%LECTROSTATIC DISCHARGE � K6�� K6 CONTACT DISCHARGE� � K6 AIR DISCHARGE�
)%# ��� �� � CLASS ))) BOTH POLARITIES� ��� P&� 2

I
� ��� ¬

AND )%# ���� � �� CLASS )))

2ADIO FREQUENCY ELECTROMAGNETIC FIELD� �� 6�M� �� -(Z TO ��� -(Z
NON MODULATED� )%# ��� �� � �REPORT	� CLASS ���

2ADIO FREQUENCY ELECTROMAGNETIC FIELD� �� 6�M� �� -(Z TO ���� -(Z� �� � !-� � K(Z
AMPLITUDE MODULATED� )%# ���� � �� CLASS ���

2ADIO FREQUENCY ELECTROMAGNETIC FIELD� PULSE �� 6�M� ��� -(Z� REPETITION FREQUENCY ��� (Z�
MODULATED� )%# ���� � ��%.6 ������ CLASS ��� DUTY CYCLE �� �

&AST TRANSIENTS
)%# ��� �� � AND )%# ���� � �� CLASS ��� � K6� ���� NS� � K(Z� BURST LENGTH �� MS�

REPETITION RATE ��� MS� BOTH POLARITIES� 2
I
� �� ¬�

DURATION � MIN

#ONDUCTED DISTURBANCES INDUCED BY
RADIO FREQUENCY FIELDS� AMPLITUDE MODULATED �� 6� ��� K(Z TO �� -(Z� �� � !-� � K(Z
)%# ���� � �� CLASS )))

0OWER FREQUENCY MAGNETIC FIELD
)%# ���� � �� CLASS )6 �� !�M CONTINUOUS� ��� !�M FOR � S� �� (Z
)%# ��� � ��� M4� �� (Z

%-# TESTS� EMISSION �TYPE TESTS	

3TANDARD� %. ����� J �GENERIC STANDARD	

#ONDUCTED INTERFERENCE VOLTAGE� AUX� VOLTAGE ��� K(Z TO �� -(Z
#)302 ��� %. ������ CLASS "
)NTERFERENCE FIELD STRENGTH �� -(Z TO ���� -(Z
#)302 ��� %. ������ CLASS !
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4ECHNICAL DATA�6%��6�

#����� '���� #�� ��

����� -ECHANICAL STRESS TESTS

6IBRATION AND SHOCK DURING OPERATION

3TANDARDS� )%# ��� ��
AND )%# �� �

6IBRATION SINUSOIDAL
)%# ��� �� �� CLASS � �� (Z TO �� (Z� � ����� MM AMPLITUDE�
)%# �� � � �� (Z TO ��� (Z� ��� G ACCELERATION

SWEEP RATE � OCTAVE�MIN
�� CYCLES IN � ORTHOGONAL AXES

3HOCK HALF SINE
)%# ��� �� �� CLASS � ACCELERATION � G� DURATION �� MS� � SHOCKS IN

EACH DIRECTION OF � ORTHOGONAL AXES

3EISMIC VIBRATION SINUSOIDAL
)%# ��� �� �� CLASS � � (Z TO � (Z� � ��� MM AMPLITUDE �HOR� AXIS	
)%# �� � � � (Z TO � (Z� � ��� MM AMPLITUDE �VERT� AXIS	

� (Z TO �� (Z� � G ACCELERATION �HOR� AXIS	
� (Z TO �� (Z� ��� G ACCELERATION �VERT� AXIS	
SWEEP RATE � OCTAVE�MIN
� CYCLE IN � ORTHOGONAL AXES

6IBRATION AND SHOCK DURING TRANSPORT

3TANDARDS� )%# ��� ��
AND )%# �� �

6IBRATION SINUSOIDAL
)%# ��� �� �� CLASS � � (Z TO � (Z� � ��� MM AMPLITUDE�
)%# �� � � � (Z TO ��� (Z� � G ACCELERATION

SWEEP RATE � OCTAVE�MIN
�� CYCLES IN � ORTHOGONAL AXES

3HOCK HALF SINE
)%# ��� �� �� CLASS � ACCELERATION �� G� DURATION �� MS� � SHOCKS IN
)%# �� � �� EACH DIRECTION OF � ORTHOGONAL AXES

#ONTINUOUS SHOCK HALF SINE
)%# ��� �� �� CLASS � ACCELERATION �� G� DURATION �� MS� ���� SHOCKS
)%# �� � �� EACH DIRECTION OF � ORTHOGONAL AXES

����� #LIMATIC STRESS TESTS

0ERMISSIBLE AMBIENT TEMPERATURE

DURING SERVICE � # TO ��� #
DURING STORAGE �� # TO ��� #
DURING TRANSPORT �� # TO ��� #
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4ECHNICAL DATA�6%��6�

#����� '���� #����

3TORAGE AND TRANSPORT WITH STANDARD WORKS PACKAGING�

0ERMISSIBLE HUMIDITY MEAN VALUE PER YEAR� �� � RELATIVE HUMIDITY�
ON �� DAYS PER YEAR �� � RELATIVE HUMIDITY�
#ONDENSATION NOT PERMISSIBLE�

7E RECOMMEND THAT ALL UNITS ARE INSTALLED SUCH THAT THEY ARE NOT SUBJECTED TO DIRECT SUNLIGHT� NOR TO LARGE TEM

PERATURE FLUCTUATIONS WHICH MAY GIVE RISE TO CONDENSATION�

����� 3ERVICE CONDITIONS

4HE RELAY IS DESIGNED FOR USE IN INDUSTRIAL ENVIRON

MENT� FOR INSTALLATION IN STANDARD RELAY ROOMS AND
COMPARTMENTS SO THAT WITH PROPER INSTALLATION ELEC

TRO MAGNETIC COMPATIBILITY �%-#	 IS ENSURED�
4HE FOLLOWING SHOULD ALSO BE HEEDED�

!LL CONTACTORS AND RELAYS WHICH OPERATE IN THE
SAME CUBICLE OR ON THE SAME RELAY PANEL AS THE
DIGITAL PROTECTION EQUIPMENT SHOULD� AS A RULE� BE
FITTED WITH SUITABLE SPIKE QUENCHING ELEMENTS�

!LL EXTERNAL CONNECTION LEADS IN SUB STATIONS
FROM ��� K6 UPWARDS SHOULD BE SCREENED WITH A
SCREEN CAPABLE OF CARRYING POWER CURRENTS AND
EARTHED AT BOTH SIDES� .O SPECIAL MEASURES ARE

NORMALLY NECESSARY FOR SUB STATIONS OF LOWER
VOLTAGES�

)T IS NOT PERMISSIBLE TO WITHDRAW OR INSERT INDIVIDU

AL MODULES UNDER VOLTAGE� )N THE WITHDRAWN CONDI

TION� SOME COMPONENTS ARE ELECTROSTATICALLY EN

DANGERED� DURING HANDLING THE STANDARDS FOR
ELECTROSTATICALLY ENDANGERED COMPONENTS MUST
BE OBSERVED� 4HE MODULES ARE NOT ENDANGERED
WHEN PLUGGED IN�

7!2.).'� 4HE RELAY IS NOT DESIGNED FOR USE IN RESI

DENTIAL� COMMERCIAL OR LIGHT INDUSTRIAL ENVIRONMENT
AS DEFINED IN %. ������

����� $ESIGN

(OUSING �80��� REFER TO 3ECTION ���
$IMENSIONS REFER TO 3ECTION ���

7EIGHT �6%��� �6%���

APPROX� � KG
APPROX� � KG

APPROX� �� KG
APPROX� �� KG

IN HOUSING FOR SURFACE MOUNTING
IN HOUSING FOR FLUSH MOUNTING

$EGREE OF PROTECTION ACC� TO %. �����
HOUSING )0 �� 
	
TERMINALS )0 ��



	 )0�� FOR CUBICLE INSTALLATION� THE DEGREE OF PROTECTION REQUIRED FOR THE POINT OF INSTALLATION MUST BE ENSURED BY THE CUBICLE�
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4ECHNICAL DATA�6%��6�

#����� '���� #�� ��

��� 0ARALLELING

3ETTING RANGES�STEPS

!CTIVE TIME 4
!

� S TO ���� S �STEPS � S	

-INIMUM OPERATING VOLTAGE 5
-).

�� 6 TO ��� 6 �STEPS � 6	
-AXIMUM OPERATING VOLTAGE 5

-!8
�� 6 TO ��� 6 �STEPS � 6	

6OLTAGE DIFFERENCE �5
�SEPARATE FOR OVERVOLTAGE AND UNDERVOLTAGE	 ��� 6 TO ���� 6 �STEPS ��� 6	

-ATCHING FACTOR 5
�
�5

�
����� TO ����� �STEPS �����	

�FOR DIFFERENT VOLTAGE TRANSFORMER VOLTAGES	

&REQUENCY DIFFERENCE �F �SEPARATE FOR
OVERSYNCHRONOUS AND SUBSYNCHRONOUS	 ���� (Z TO ���� (Z �STEPS ���� (Z	

&REQUENCY DIFFERENCE FOR SYNCHRONOUS SWITCHING �� M(Z TO �� M(Z �STEPS � M(Z	

!NGLE WINDOW �� �^ TO ��^ �STEPS �^	
#IRCUIT BREAKER CLOSING TIME 4

#"
�� MS TO ��� MS �STEPS � MS	�0

#OMMAND DURATION 4
#-$

��� S TO ��� S �STEPS ��� S	

&OR SYNCHRONOUS CLOSING�
!NGLE DIFFERENCE �� �^ TO ��^ �STEPS �^	
3YNCHRONOUS TIME 4

39.
� S TO �� S �STEPS � S	
OR0 �NO SYNCHRONOUS CLOSING	

4OLERANCES

6OLTAGE THRESHOLDS 5
-).
AND 5

-!8
� � OF SET VALUE

6OLTAGE DIFFERENCE �5 � � OF SET VALUE OR ��� 6 �MATCHING FACTOR 5
�
�5

�
� �	

� � OF SET VALUE OR ��� 6 �MATCHING FACTOR 5
�
�5

�
� �	

&REQUENCY DIFFERENCE �F �� M(Z
!NGLES FOR SYNCHRONOUS SWITCHING �^ FOR �� � ��^

�^ FOR �� � ��^
!NGLES FOR ASYNCHRONOUS SWITCHING �^ FOR �F � ��� (Z

�^ FOR �F � ��� (Z

4IMERS OF SYNCHRONIZATION FUNCTIONS � � OF SET VALUE� HOWEVER �� MS
4IMER OF ACTIVE TIME � � OF SET VALUE� HOWEVER �� MS

)NFLUENCE VARIABLES

!UXILIARY VOLTAGE IN RANGE
���� 5

(
�5

(.
� ���� � ��

4EMPERATURE IN RANGE
� ^#� �

AMB
� �� ^# � ��� ���� +

&REQUENCY
IN OPERATING RANGE � � �

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om



4ECHNICAL DATA�6%��6�

#����� '���� #����

��� &REQUENCY AND VOLTAGE BALANCING �FOR �6%��� ONLY	

3ETTING RANGES�STEPS

&REQUENCY BALANCER�

/PERATING RANGE FOR FREQUENCY BALANCING �� (Z TO �� (Z �TO �� (Z FOR F
.
� �� (Z	

�F� MUST LIE WITHIN THE OPERATING RANGE ACC� �����	

&REQUENCY RANGE OFF CONTROL OVERSYNCHRONOUS
�F

/3MAX
� �F

/3MIN
���� (Z TO ���� (Z �STEPS ���� (Z	

&REQUENCY RANGE OFF CONTROL SUBSYNCHRONOUS
�F

33MAX
� �F

33MIN
���� (Z TO ���� (Z �STEPS ���� (Z	

#ONTROL DURATION FACTOR OVER�SUBSYNCHRONOUS +
#

� TO �� �STEPS �	� REFER TO DIAGRAM 3ECTION ������
AND �� �CONTINUOUS STATUS INDICATION	

MIN� CONTROL DURATION �� MS TO ��� MS �STEPS � MS	

0AUSE DURATION FACTOR OVER�SUBSYNCHRONOUS +
0

� TO �� �STEPS �	� REFER TO DIAGRAM 3ECTION �����

6OLTAGE BALANCER�

/PERATING RANGE FOR VOLTAGE BALANCING �� 6 TO ��� 6
IN FREQUENCY RANGE �� (Z TO �� (Z
�TO �� (Z FOR F

.
� �� (Z	

5� MUST LIE WITHIN THE PARAMETERIZED LIMIT �3ECTION ���	

#ONTROL DURATION FACTOR OVER�UNDERVOLTAGE � TO �� �STEPS �	� REFER TO DIAGRAM 3ECTION ������
AND �� �CONTINUOUS STATUS INDICATION	

MIN� CONTROL DURATION �� MS TO ��� MS �STEPS � MS	

0AUSE DURATION FACTOR OVER�UNDERVOLTAGE � TO �� �STEPS �	� REFER TO DIAGRAM 3ECTION �����

4OLERANCES

/FF CONTROL RANGES �� M(Z

4IMES �� � OF EXPECTED VALUE� �� MS

)NFLUENCE VARIABLES

!UXILIARY VOLTAGE IN RANGE
���� 5

(
�5

(.
� ���� � ��

4EMPERATURE IN RANGE
� ^#� �

AMB
� �� ^# � ��� ���� +
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4ECHNICAL DATA�6%��6�

#����� '���� #�� ��

��� !NCILLARY FUNCTIONS

/PERATIONAL VALUE MEASUREMENTS

/PERATIONAL VOLTAGES PHASE TO PHASE 5�
,� ,�

� 5�
,� ,�

-EASUREMENT RANGE � 6 TO ��� 6
4OLERANCE � � OF RATED VALUE

&REQUENCIES F�� F�
-EASUREMENT RANGE �� (Z TO �� (Z
4OLERANCE ��� � OF RATED VALUE

6OLTAGE MAGNITUDE DIFFERENCE �5 �\5�\ \5�\
-EASUREMENT RANGE � 6 TO ��� 6
4OLERANCE � � OF RATED VALUE

&REQUENCY DIFFERENCE �F � F� F�
-EASUREMENT RANGE � (Z TO �� (Z
4OLERANCE �� M(Z IN OPERATING RANGE

��� � OF RATED VALUE

!NGLE DIFFERENCE �� � �� ��
-EASUREMENT RANGE ���^ TO ����^
4OLERANCE �^

0HASE SEQUENCE INDICATION 5� CLOCKWISE� COUNTER CLOCK� WRONG� WITHOUT
5� CLOCKWISE� COUNTER CLOCK� WRONG� WITHOUT

SELECTED SETTING PARAMETER BLOCK "LOCK � OR BLOCK � WITH �6%���
"LOCK � TO BLOCK � WITH �6%���
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-ETHOD OF OPERATION�6%�� 6�

�� #����� '���� #��

� -ETHOD OF OPERATION

��� /PERATION OF COMPLETE UNIT

4HE NUMERICAL PARALLELING DEVICE �6%�� IS EQUIPPED
WITH A POWERFUL AND PROVEN �� BIT MICROPROCESSOR�
4HIS PROVIDES FULLY DIGITAL PROCESSING OF ALL FUNCTIONS
FROM DATA ACQUISITION OF MEASURED VALUES TO THE
CLOSE SIGNALS FOR THE CIRCUIT BREAKERS�

&IGURE ��� SHOWS THE BASIC STRUCTURE OF THE UNIT�

4HE MEASURED VALUE INPUT SECTION TRANSFORMS THE
VOLTAGES FROM THE MEASUREMENT TRANSFORMERS AND
MATCHES THEM TO THE INTERNAL PROCESSING LEVEL OF THE

-% !%,� ,� ,�

3ETTING VIA OP


ERATOR PANEL

"LOCKED

3ERVICE

BLOCKED

,%$

2ESET

3ERIAL

INTERFACE

0ERSONAL

COMPUTER

� CLOSE

COMMANDS

� OR �

SIGNALS

,#$ DISPLAY

��X�� CHARAC


TERS	

¯

¿#

#7 � � �

2 � � �

& � � �

$! � � 0

-�3 *�9 . �� %

� OR � BINARY

INPUTS

0OWER SUPPLY

� OR

�� ,%$

� CONTROL

COMMANDS

WITH �6%���

,� ,�

,� ,�

,� ,�

,� ,�

,� ,�

,� ,�

�
�

&IGURE ��� (ARDWARE STRUCTURE OF PARALLELING DEVICE� EXAMPLE
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-ETHOD OF OPERATION�6%�� 6�

��#����� '���� #��

UNIT� !PART FROM THE GALVANIC AND LOW CAPACITIVE
ISOLATION PROVIDED BY THE INPUT TRANSFORMERS� FILTERS
ARE PROVIDED FOR THE SUPPRESSION OF INTERFERENCE� 4HE
FILTERS HAVE BEEN OPTIMIZED WITH REGARD TO BANDWIDTH
AND PROCESSING SPEED TO SUIT THE MEASURED VALUE
PROCESSING� 4HE MATCHED ANALOG VALUES ARE THEN
PASSED TO THE ANALOG INPUT ON THE PROCESSOR P�C�B�

4HE ANALOG INPUT SECTION CONTAINS INPUT AMPLIFIERS�
SAMPLE AND HOLD ELEMENTS FOR EACH INPUT� ANALOG
TO DIGITAL CONVERTERS AND MEMORY CIRCUITS FOR THE
DATA TRANSFER TO THE MICROPROCESSOR�

&OR EACH MEASURED VOLTAGE OF THE TWO SOURCES �DE

FINED AS 5� AND 5�	� THREE MEASURED VALUE INPUTS
ARE AVAILABLE� 4WOMEASURED VALUE INPUTS OF EACH SET
WILL BE CONNECTED TO THE �PHASE TO PHASE	 VOLT

AGES WHICH ARE TO BE PARALLELED� WITH RESPECTIVELY RE

VERSED POLARITY� )N CONJUNCTION WITH THE THE TWO DIFFER

ENT AND LOGICALLY INDEPENDENT MEASURING METHODS
AND THE TWO INDEPENDENTLY CONTROLLED CLOSING RELAYS�
DUAL CHANNEL PROCESSING IS ACHIEVED� 4HE RESPEC

TIVE THIRD MEASURED VALUE INPUT CAN BE USED TO CON

NECT ANOTHER PHASE TO PHASE VOLTAGE SO THAT THE
UNIT IS EVEN ABLE TO CHECK THE PHASE SEQUENCE�

!PART FROM CONTROL AND SUPERVISION OF THE MEASURED
VALUES� THE MICROPROCESSOR PROCESSES THE ACTUAL
PARALLELING FUNCTIONS� 4HESE INCLUDE IN PARTICULAR�

FILTERING AND FORMATION OF THE MEASURED QUANTITIES�

CALCULATION OF THE VOLTAGES AND THE VOLTAGE MAGNI

TUDE DIFFERENCE�

CALCULATION OF THE FREQUENCIES AND THE FREQUENCY
DIFFERENCE�

CALCULATION OF THE PHASE ANGLE DIFFERENCE�

SCANNING OF LIMIT VALUES AND TIME SEQUENCES FOR
SYNCHRONOUS SWITCHING�

PREDETERMINATION OF THE IDEAL CLOSING INSTANT FOR
ASYNCHRONOUS SWITCHING�

OUTPUT OF CONTROL COMMANDS TO THE VOLTAGE AND
SPEED REGULATOR FOR AUTOMATIC SYNCHRONIZATION �IN
�6%���	�

OUTPUT OF THE CLOSING COMMAND TAKING INTO AC

COUNT THE BREAKER OPERATING TIME�

STORAGE AND ISSUE OF MESSAGES�

"INARY INPUTS AND OUTPUTS TO AND FROM THE PROCESSOR
ARE CHANNELLED VIA THE INPUT�OUTPUT ELEMENTS� &ROM
THESE THE PROCESSOR RECEIVES INFORMATION FROM THE
SWITCHGEAR �E�G� START TO SYNCHRONIZE	 OR FROM OTH

ER EQUIPMENT� /UTPUTS INCLUDE� IN PARTICULAR� THE
COMMAND TO THE CIRCUIT BREAKER� THE CONTROL COM

MANDS FOR VOLTAGE AND SPEED �WITH �6%���	 AND SIG

NALS FOR REMOTE SIGNALLING OF IMPORTANT EVENTS AND
CONDITIONS AS WELL AS VISUAL INDICATORS �,%$S	 AND AN
ALPHANUMERICAL DISPLAY ON THE FRONT PLATE�

4WO COMMAND RELAYS ARE PROVIDED FOR THE CLOSING
COMMAND� 4HESE ARE DUAL CHANNEL CONTROLLED BY
EACH OF THE RESULTS OF THE TWO MEASUREMENT METH

ODS� 4HE CONTACTS ARE CONNECTED IN SERIES SO THAT A
CLOSING COMMAND CAN ONLY BE GIVEN WHEN BOTH RE

LAYS HAVE PICKED UP�

!N INTEGRATED MEMBRANE KEYBOARD IN CONNECTION
WITH THE BUILT IN ALPHANUMERICAL ,#$ DISPLAY EN

ABLES COMMUNICATION WITH THE UNIT� !LL OPERATIONAL
DATA SUCH AS SETTING VALUES� PLANT DATA� ETC� ARE EN

TERED INTO THE DEVICE FROM THIS PANEL �REFER TO 3ECTION
���	� 5SING THIS PANEL THE PARAMETERS CAN BE RE

CALLED AND THE RELEVANT ANNUNCIATIONS AND MES

SAGES CAN BE READ OUT �REFER TO 3ECTION ���	� 4HE DIA

LOG WITH THE RELAY CAN BE CARRIED OUT ALTERNATIVELY VIA
THE SERIAL INTERFACE IN THE FRONT PLATE BY MEANS OF A
PERSONAL COMPUTER�

! POWER SUPPLY UNIT PROVIDES THE AUXILIARY SUPPLY ON
THE VARIOUS VOLTAGE LEVELS TO THE DESCRIBED FUNCTIONAL
UNITS� ��� 6 IS USED FOR THE RELAY OUTPUTS� 4HE ANALOG
INPUT REQUIRES q�� 6 WHEREAS THE PROCESSOR AND ITS
IMMEDIATE PERIPHERALS ARE SUPPLIED WITH �� 6� 4RAN

SIENT FAILURES IN THE SUPPLY VOLTAGE� UP TO �� MS�
WHICH MAY OCCUR DURING SHORT CIRCUITS IN THE D�C�
SUPPLY SYSTEM OF THE PLANT ARE BRIDGED BY A D�C� VOLT

AGE STORAGE ELEMENT �RATED AUXILIARY VOLTAGE � ���
6DC	�
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��� 0ARALLELING OF GENERATORS WITH SYSTEMS

&OR PARALLELING GENERATORS WITH NETWORKS� THE DEVICE
CHECKS THE NETWORK AND GENERATOR VOLTAGES� "OTH
VOLTAGE MAGNITUDES MUST LIE WITHIN THE VOLTAGE OPER

ATING LIMITS� BOTH FREQUENCIES MUST LIE WITHIN THE FRE

QUENCY OPERATING LIMITS� &OLLOWING STARTING THE RELAY
CHECKS THE VOLTAGE MAGNITUDES TO SEE WHETHER THE
SET VOLTAGE DIFFERENCE �5 IS FALLEN BELOW�

7HEN THE CONDITIONS ARE FULFILLED� THE DEVICE CALCU

LATES THE CLOSING INSTANT FROM THE ACTUAL FREQUENCY
DIFFERENCE AND THE SET BREAKER OPERATING TIME AND
THEN OUTPUTS THE CLOSE COMMAND SUCH THAT THE VOLTA

GE PHASORS OF THE NETWORK AND GENERATOR VOLTAGES
AGREE AT THE INSTANT WHEN THE BREAKER POLES TOUCH
EACH OTHER�

��� !UTOMATIC SYNCHRONIZING OF GENERATORS

&ULLY AUTOMATIC SYNCHRONIZING OF THE GENERATOR WITH
THE NETWORK IS POSSIBLE IN THE MODEL WITH FREQUENCY
AND VOLTAGE BALANCING ��6%���	 PROVIDED THE VOLT

AGE MAGNITUDES AND FREQUENCIES LIE WITHIN THE OPER

ATING RANGE� 4HE FREQUENCY BALANCER OUTPUTS CONTROL
COMMANDS TO THE SPEED REGULATOR OF THE DRIVING MA

CHINE AND THUS ADJUSTS THE GENERATOR FREQUENCY TO
THE PARALLELING INSTANT OPTIMALLY AND IN A SHORT TIME�
!T THE SAME TIME� THE GENERATOR VOLTAGE IS MATCHED

TO THE NETWORK VOLTAGE BY MEANS OF CONTROL COM

MANDS TO THE VOLTAGE REGULATOR� 7HEN SETTING THE DE

VICE IT IS POSSIBLE TO DEFINE WHETHER PARALLELING IS TO
TAKE PLACE ONLY IN THE OVERSYNCHRONOUS STATE� ONLY IN
THE SUBSYNCHRONOUS STATE� OR IN BOTH STATES OF THE
MACHINE�

4HE DEVICE CALCULATES THE COMMAND INSTANT FROM THE
MEASURED VOLTAGES AS IN ����

��� 0ARALLELING OF SYSTEMS

0ARALLELING OF NETWORKS WHICH ARE ALREADY SYNCHRO

NOUS VIA OTHER CONNECTIONS DEPENDS ON THE CONDI

TION THAT THE DIFFERENCE IN PHASE ANGLE BETWEEN THE
MEASURED VOLTAGES DOES NOT EXCEED A SET VALUE FOR
THE DURATION OF AN ADJUSTABLE TIME� 4HE CLOSE COM

MAND IS OUTPUT IF THE FREQUENCY AND VOLTAGE DIFFER

ENCES ARE ALSO WITHIN THE SET LIMITS�

!SYNCHRONOUS NETWORKS CAN ALSO BE PARALLELED� 4HE
DEVICE THEN DETERMINES THE COMMAND INSTANT AS IN
����

)T IS POSSIBLE TO SET INDIVIDUALLY FOR EACH PARALLELING
LOCATION WHETHER ONLY ASYNCHRONOUS SWITCHING� ONLY
SYNCHRONOUS SWITCHING OR BOTH ARE TO BE PERMIS

SIBLE�

��� /UTPUT OF STATUS SIGNALS

�6%��� CAN BE SET TO DELIVER STATUS SIGNAL SUCH LIKE
FREQUENCY TOO HIGH OR TOO LOW � VOLTAGE TOO HIGH
OR TOO LOW � AND PHASE ANGLE POSITIVE OR NEGA

TIVE � 4HESE SIGNALS ARE THEN OUTPUT INSTEAD OF THE
BALANCING CONTROL SIGNALS� 4HEY MAY BE PROCESSED
BY EXTERNAL DEVICES OR USED AS STATUS CHECK INFORMA

TIONS�

)T CAN BE SELECTED WHETHER THE CLOSING COMMAND
SHOULD BE ISSUED ONLY FOR SYNCHRONOUS PARALLELING
�WITHIN SETTABLE LIMITS OF VOLTAGE MAGNITUDE DIFFER

ENCE� FREQUENCY DIFFERENCE AND PHASE ANGLE DIFFER

ENCE	� OR ONLY FOR ASYNCHRONOUS PARALLELING �WITHIN
SETTABLE LIMITS OF VOLTAGE MAGNITUDE DIFFERENCE AND
FREQUENCY DIFFERENCE AND UNDER CONSIDERATION OF THE
CLOSING INSTANT AS EXPLAINED IN 3ECTION ���	� OR FOR
BOTH CASES�
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��� -EASUREMENT SEQUENCE

4HE SEQUENCE FOR PROCESSING THE MEASURED QUANTI

TIES IS SHOWN SIMPLIFIED IN &IGURE ����

4HE INDICES FOR THE VOLTAGES ARE USED AS FOLLOWS� THE
INDEX � WHICH IS NOT A SUBSCRIPT IDENTIFIES THE FIXED
�NON REGULATED	 VOLTAGE� INDEX � THE REGULATED VOLT

AGE OF THE GENERATOR� &REQUENCY AND VOLTAGE BAL

ANCING MUST THEREFORE ALWAYS HAVE AN EFFECT ON VOLT

AGE 5�� 4HE ASSIGNMENT OF THESE INDICES IS IRRELEVANT
WHEN PARALLELING NETWORKS� 4HE INDICES AS SUB

SCRIPTS IDENTIFY THE PHASES� E�G� 5�

,��
IS THE PHASE

TO PHASE VOLTAGE BETWEEN PHASES ,� AND ,� OF THE
REGULATED SIDE 5��

4HE MEASURED VOLTAGES 5�
,��
� 5�

,��
� 5�

,��
AND THE

MEASURED VOLTAGES 5�
,��
� 5�

,��
� 5�

,��
ARE CONTINU


OUSLY ENTERED AS NUMERICAL VALUES INTO A CIRCULATING
BUFFER� 4HUS EACH OF THE SIX MEASURED QUANTITIES HAS
A CORRESPONDING SEQUENCE OF NUMERICAL SAMPLE VAL

UES IN THE CIRCULATING BUFFERS� 4HESE SAMPLE VALUES
REPRESENT THE VARIATION OF THE ANALOG VARIABLE WITH RE

SPECT TO TIME�

5�
,��
IS THE VOLTAGE 5�

,��
DISPLACED BY ���^ AND

CONNECTED VIA A SEPARATE MEASURED VALUE INPUT VIA
SEPARATE SAMPLE AND HOLD ELEMENTS AND SEPARATE
ANALOG TO DIGITAL CONVERTER RANGES� 4HE SAME AP

PLIES TO 5�

,��
AND 5�

,��
�

4HE VOLTAGES 5�
,��
AND 5�

,��
ARE USED IN THE DEVICE

FOR THE PHASE SEQUENCE CHECK� 3INCE THEY ARE OF NO
SIGNIFICANCE WHEN DETERMINING THE PARALLELING CONDI

TIONS� THEY CAN BE OMITTED�

4HE VOLTAGES DISPLACED BY ���^ WITH RESPECT TO ONE
ANOTHER MUST ALWAYS ADD UP TO ZERO� 4HIS ENABLES
CONSTANT MONITORING OF THE MEASURING CIRCUITS� I�E�
THE SEQUENCE FROM THE VOLTAGE TRANSFORMER CIRCUITS
UP TO THE MEASURED VALUE MEMORIES�

4HE CONTINUITY OF THE MEASURED QUANTITIES IS ALSO
CHECKED� 4HE DIFFERENCE BETWEEN TWO SUCCESSIVE
SAMPLE VALUES OF EACH MEASURED VOLTAGE IS CHECKED
TO SEE WHETHER IT FALLS BELOW A PERMISSIBLE VALUE�
SINCE VOLTAGE JUMPS WOULD INFLUENCE DETERMINATION

OF FREQUENCIES AND PHASE ANGLES�

4O ENSURE THAT HARMONICS DO NOT INFLUENCE THE RE

SULTS WHICH COULD LEAD TO AN OPERATION FAILURE THE
VOLTAGES DECISIVE FOR PARALLELING ARE FILTERED NUMERI

CALLY AND EACH STORED IN FURTHER FILTER BUFFERS�

4HE MEASURED VOLTAGES ARE NOW EVALUATED BY
MEANS OF TWO DIFFERENT METHODS� %ACH METHOD OPER

ATES WITH ITS OWN SETS OF MEASURED VALUES�

4HE MAGNITUDES OF THE VOLTAGES ARE FIRST EXAMINED
AND COMPARED WITH THE PARAMETERIZED MINIMUM
AND MAXIMUM VALUES�

4HE FIRST METHOD OPERATES ACCORDING TO THE ENVELOPE
CURVE PRINCIPLE� 4HE INSTANTANEOUS VALUES OF THE EN

VELOPE CURVE ARE DETERMINED FROM THE BEAT FUNCTION
OF THE VOLTAGE DIFFERENCE� 4HE TIME AT WHICH THE ENVE

LOPE CURVE REACHES A VALUE OF ZERO IS CALCULATED� !
LOGICAL CLOSE COMMAND IS GENERATED TAKING INTO AC

COUNT THE PARAMETERIZED BREAKER OPERATING TIME�

4HE SECOND METHOD OPERATES ACCORDING TO THE ZERO
CROSSING PRINCIPLE� 4HE DIFFERENCE IN ANGLE IS DETER

MINED FROM THE ZERO CROSSINGS OF THE MEASURED VOLT

AGES� 4HE SYNCHRONIZING INSTANT IS CALCULATED FROM
THE CHANGE IN THE ZERO CROSSINGS AND A LOGICAL CLOSE
COMMAND GENERATED TAKING INTO ACCOUNT THE PARA

METERIZED BREAKER OPERATING TIME�

4HE TWO METHODS OF MEASUREMENT ARE BASED ON AU

TONOMOUS FIRMWARE BLOCKS AND MAKE DECISIONS IN

DEPENDENT OF ONE ANOTHER VIA THE RESPECTIVE CLOSE
COMMAND� 3INCE THE ZERO CROSSING METHOD ENABLES
A HIGHER ACCURACY WITH RESPECT TO THE SWITCHING
ANGLE� AN ANGLE WINDOW IS OPENED A FEW DEGREES
EARLIER FOR THE ENVELOPE CURVE METHOD SO THAT THE AC

CURACY OF THE CLOSE ANGLE IS DETERMINED BY THE ZERO
CROSSING METHOD WITHOUT HAVING TO RELINQUISH THE
HIGH RELIABILITY OF THE ENVELOPE CURVE METHOD�

4HE LOGICAL CLOSE COMMANDS OF THE TWO METHODS ARE
EACH APPLIED TO DIFFERENT PORTS� 4HESE CONTROL THE TWO
COIL POLES OF THE CLOSE RELAY IN A CROSSWISE MANNER�
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��� !NCILLARY FUNCTIONS

4HE ANCILLARY FUNCTIONS OF THE PARALLELING DEVICE
�6%�� INCLUDE�

PROCESSING OF ANNUNCIATIONS�

OPERATIONAL MEASUREMENTS�

MONITORING FUNCTIONS�

����� 0ROCESSING OF ANNUNCIATIONS

������� )NDICATIONS AND BINARY OUTPUTS �SIGNAL
RELAYS	

)MPORTANT EVENTS AND CONDITIONS ARE INDICATED BY
OPTICAL INDICATORS �,%$	 ON THE FRONT PLATE� 4HE UNIT
ALSO CONTAINS SIGNAL RELAYS FOR REMOTE INDICATION�

4HE ,%$ INDICATORS CAN BE TESTED BY PRESSING THE
2%3%4 ,%$ BUTTON ON THE FRONT� WITHOUT OPENING THE
COVER�

! GREEN ,%$ INDICATES READINESS FOR OPERATION� 4HIS
,%$ REMAINS ILLUMINATED WHEN THE MICROPROCESSOR
IS WORKING CORRECTLY AND THE UNIT IS NOT FAULTY� 4HE
,%$ EXTINGUISHES WHEN THE SELF CHECKING FUNCTION
OF THE MICROPROCESSOR DETECTS A FAULT OR WHEN THE
AUXILIARY VOLTAGE IS ABSENT�

7ITH THE AUXILIARY VOLTAGE PRESENT BUT WITH AN EXIST

ING INTERNAL FAULT IN THE UNIT� A RED ,%$ ILLUMINATES
� "LOCKED 	 AND BLOCKS THE UNIT�

������� )NFORMATION ON THE DISPLAY PANEL OR TO
A PERSONAL COMPUTER

! PERSONAL COMPUTER CAN BE CONNECTED TO THE FRONT
INTERFACE OF THE NUMERICAL PARALLELING DEVICE� !FTER
SYNCHRONIZATION� FOR EXAMPLE� IMPORTANT INFORMATION
CONCERNING THE HISTORY� SUCH AS START AND CLOSE COM

MAND� CAN BE CALLED UP ON THE DISPLAY OF THE DEVICE
OR VIA THE FRONT INTERFACE� 4HE EVENTS ARE TAGGED WITH
A RELATIVE TIME�

4HE EVENTS CAN ALSO BE READ OUT WITH A PERSONAL
COMPUTER� 4HIS PROVIDES THE COMFORT OF A #24 SCREEN
AND MENU GUIDED OPERATION� !DDITIONALLY� THE DATA
CAN BE DOCUMENTED ON A PRINTER OR STORED ON A
FLOPPY DISC FOR EVALUATION ELSEWHERE�

4HE DEVICE STORES THE DATA OF THE LAST THREE PARALLEL

ING PROCEDURES� WITH A FOURTH PARALLELING THE OLDEST
EVENT IS OVERWRITTEN IN THE MEMORY�

����� 2OUTINE OPERATIONAL MEASURE

MENTS

4HE R�M�S� VALUES OF THE MEASURED VOLTAGES ARE CON

STANTLY AVAILABLE FOR RECALL LOCALLY OR FOR REMOTE DATA
TRANSFER� &URTHERMORE� THE VOLTAGES� THE FREQUENCIES�
THE VOLTAGE AND FREQUENCY DIFFERENCES� PHASE
ANGLES AND PHASE SEQUENCES �IF MEASURED	� AS WELL
AS THE SELECTED PARAMETER BLOCK� CAN BE READ OFF
FROM THE DISPLAY OR VIA THE OPERATING INTERFACE�
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����� -ONITORING FUNCTIONS

.UMERICAL PARALLELING DEVICE �6%�� INCORPORATES
COMPREHENSIVE MONITORING FUNCTIONS WHICH COVER
BOTH HARDWARE AND SOFTWARE�

������� (ARDWARE MONITORING

4HE UNIT IS SUPERVISED FROM THE MEASUREMENT INPUTS
TO THE COMMAND RELAYS� $ETAILS ARE AS FOLLOWS�

-EASURED QUANTITIES

4HE MEASURED VOLTAGES WHICH ARE RELEVANT FOR
PARALLELING ARE TWICE FED TO THE DEVICE� WITH RE

VERSED POLARITY� 7ITHIN THE DEVICE THEY ARE TRANS

FORMED IN TWO DIFFERENT CHANNELS� ARE LED VIA TWO
DIFFERENT SAMPLE AND HOLD ELEMENTS� TWO DIFFER

ENT ANALOG�DIGITAL CONVERTERS TO TWO DIFFERENT BUFF

ER REGIONS� THEY ARE CONTINUOUSLY CHECKED FOR
PLAUSIBILITY AND CONTINUITY� $ISCREPANCIES CAUSE
BLOCKING OF THE DEVICE AND AN ALARM� )F THE VOLT

AGES ARE SEPARATED RIGHT FROM THE VOLTAGE TRANS

FORMERS� THE VOLTAGE CONDUCTORS ARE INCLUDED IN
THIS SUPERVISION�

)F TWO PHASE TO PHASE VOLTAGES ARE CONNECTED�
THE DEVICE CHECKS THE PHASE ROTATION� TOO� &AULTS
CAUSE BLOCKING OF THE UNIT AND AN ALARM�

!UXILIARY AND REFERENCE VOLTAGES

4HE PROCESSOR MONITORS THE AUXILIARY VOLTAGES FOR
THE MULTIPLEXER AND OFFSET AND REFERENCE VOLTAGES
FOR THE !$# �!NALOG�$IGITAL #ONVERTER	� 4HE DE

VICE IS BLOCKED AS SOON AS IMPERMISSIBLE DEVI

ATIONS OCCUR� PERMANENT FAULTS ARE ANNUNCIATED�

&AILURE OR SWITCH OFF THE AUXILIARY VOLTAGE AUTO

MATICALLY PUTS THE SYSTEM OUT OF OPERATION� THIS
STATUS IS INDICATED BY A FAIL SAFE CONTACT� 4RAN

SIENT DIPS IN SUPPLY VOLTAGE OF LESS THAN �� MS WILL
NOT DISTURB THE FUNCTION OF THE DEVICE�

4RIP CIRCUITS�

4HE COMMAND RELAYS ARE CONTROLLED BY TWO COM

MAND CHANNELS AND ONE ADDITIONAL RELEASE CHAN

NEL� $ISCONTINUITIES AND SHORT CIRCUITS IN THE RELAY
CONTROL CIRCUITS ARE MONITORED�

-EMORY MODULES�

! CYCLIC CHECKSUM IS FORMED FOR THE PROGRAM
MEMORY �%02/-	� THE PARAMETER ASSIGNMENT
MEMORY �%%02/-	 AND THE WORKING MEMORY
�2!-	 AND COMPARED WITH THE STORED CHECKSUM�
�4HE CHECKSUM OF %%02/-S IS CALCULATED DURING
EACH NEW PARAMETER ASSIGNMENT PROCESS�	

������� 3OFTWARE MONITORING

&OR CONTINUOUS MONITORING OF THE PROGRAM SE

QUENCES� A WATCHDOG TIMER IS PROVIDED WHICH WILL RE

SET THE PROCESSOR IN THE EVENT OF PROCESSOR FAILURE OR
IF A PROGRAM FALLS OUT OF STEP� &URTHER INTERNAL PLAUSI

BILITY CHECKS ENSURE THAT ANY FAULT IN PROCESSING OF
THE PROGRAMS� CAUSED BY INTERFERENCE� WILL BE RECOG

NIZED� 3UCH FAULTS LEAD TO RESET AND RESTART OF THE PRO

CESSOR�

)F SUCH A FAULT IS NOT ELIMINATED BY RESTARTING� FURTHER
RESTARTS ARE INITIATED� )F THE FAULT IS STILL PRESENT AFTER
THREE RESTART ATTEMPTS THE SYSTEM WILL SWITCH ITSELF OUT
OF SERVICE AND INDICATE THIS CONDITION BY DROP OFF
THE AVAILABILITY RELAY� THUS INDICATING EQUIPMENT
FAULT AND SIMULTANEOUSLY THE ,%$ "LOCKED COMES
ON�

4HE DUAL CHANNEL PROCESSING OF THE MEASURED VAL

UES ACCORDING TWO DIFFERENT MEASURING METHODS IN
CONJUNCTION WITH AUTONOMOUS FIRMWARE MODULES AS
DESCRIBED IN 3ECTION ��� MEET THE EXTREME SAFETY RE

QUIREMENT� 4HE LOGICAL CLOSING COMMAND OF EACH
CHANNEL IS ANNUNCIATED AND LOGGED�
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� )NSTALLATION INSTRUCTIONS

� 7ARNING
4HE SUCCESSFUL AND SAFE OPERATION OF THIS DEVICE IS DEPENDENT ON PROPER HANDLING AND INSTALLATION
BY QUALIFIED PERSONNEL UNDER OBSERVANCE OF ALL WARNINGS AND HINTS CONTAINED IN THIS MANUAL�

)N PARTICULAR THE GENERAL ERECTION AND SAFETY REGULATIONS �E�G� )%#� $).� 6$%� OR NATIONAL STANDARDS	
REGARDING THE CORRECT USE OF HOISTING GEAR MUST BE OBSERVED� .ON OBSERVANCE CAN RESULT IN DEATH�
PERSONAL INJURY OR SUBSTANTIAL PROPERTY DAMAGE�

��� 5NPACKING AND REPACKING

7HEN DISPATCHED FROM THE FACTORY� THE EQUIPMENT IS
PACKED IN ACCORDANCE WITH THE GUIDELINES LAID DOWN
IN )%# ��� ��� WHICH SPECIFIES THE IMPACT RESIS

TANCE OF PACKAGING�

4HIS PACKING SHALL BE REMOVED WITH CARE� WITHOUT
FORCE AND WITHOUT THE USE OF INAPPROPRIATE TOOLS� 4HE
EQUIPMENT SHOULD BE VISUALLY CHECKED TO ENSURE
THAT THERE ARE NO EXTERNAL TRACES OF DAMAGE�

4HE TRANSPORT PACKING CAN BE RE USED FOR FURTHER
TRANSPORT WHEN APPLIED IN THE SAME WAY� 4HE STOR

AGE PACKING OF THE INDIVIDUAL RELAYS IS NOT SUITED TO
TRANSPORT� )F ALTERNATIVE PACKING IS USED� THIS MUST
ALSO PROVIDE THE SAME DEGREE OF PROTECTION AGAINST
MECHANICAL SHOCK� AS LAID DOWN IN )%# ��� �� �
CLASS � AND )%# ��� �� � CLASS ��

"EFORE INITIAL ENERGIZATION WITH SUPPLY VOLTAGE� THE
RELAY SHALL BE SITUATED IN THE OPERATING AREA FOR AT
LEAST TWO HOURS IN ORDER TO ENSURE TEMPERATURE
EQUALIZATION AND TO AVOID HUMIDITY INFLUENCES AND
CONDENSATION�

��� 0REPARATIONS

4HE OPERATING CONDITIONS MUST ACCORD WITH 6$%
��������� AND 6$% ���� PART ������� OR CORRESPOND

ING NATIONAL STANDARDS FOR ELECTRICAL POWER INSTALLA

TIONS�

4HE MODULES OF DIGITAL RELAYS CONTAIN
#-/3 CIRCUITS� 4HESE SHALL NOT BE WITH

DRAWN OR INSERTED UNDER LIVE CONDITIONS�
4HE MODULES MUST BE SO HANDLED THAT ANY
POSSIBILITY OF DAMAGE DUE TO STATIC ELECTRI

CAL CHARGES IS EXCLUDED� $URING ANY NECES

SARY HANDLING OF INDIVIDUAL MODULES THE RE

COMMENDATIONS RELATING TO THE HANDLING OF
ELECTROSTATICALLY ENDANGERED COMPONENTS
�%%#	 MUST BE OBSERVED�

� #AUTION�

)N INSTALLED CONDITIONS� THE MODULES ARE IN NO DAN

GER�
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����� -OUNTING AND CONNECTIONS

������� -ODEL �6%��JJ J$JJJ FOR PANEL SUR

FACE MOUNTING

3ECURE THE UNIT WITH FOUR SCREWS TO THE PANEL� &OR
DIMENSIONS REFER TO &IGURE ��� OR ����

#ONNECT EARTHING TERMINAL �4ERMINAL �� OR ��	 OF
THE UNIT TO THE PROTECTIVE EARTH OF THE PANEL�

-AKE A SOLID LOW OHMIC AND LOW INDUCTIVE OP

ERATIONAL EARTH CONNECTION BETWEEN THE EARTHING
SURFACE AT THE SIDE OF THE UNIT USING AT LEAST ONE
STANDARD SCREW -�� AND THE EARTHING CONTINUITY
SYSTEM OF THE PANEL� RECOMMENDED GROUNDING
STRAP $). ����� FORM !� E�G� /RDER .O� ����� OF
-ESSRS $RUSEIDT� 2EMSCHEID� 'ERMANY�

-AKE CONNECTIONS VIA SCREWED TERMINALS�

������� -ODEL �6%��JJ J#JJJ FOR PANEL FLUSH
MOUNTING OR J%JJJ FOR CUBICLE INSTAL

LATION

,IFT UP BOTH LABELLING STRIPS ON THE LID OF THE UNIT
AND REMOVE COVER TO GAIN ACCESS TO FOUR HOLES FOR
THE FIXING SCREWS�

)NSERT THE UNIT INTO THE PANEL CUT OUT AND SECURE IT
WITH THE FIXING SCREWS� &OR DIMENSIONS REFER TO &IG

URE ��� OR ����

#ONNECT EARTHING SCREW ON THE REAR OF THE UNIT TO
THE PROTECTIVE EARTH OF THE PANEL OR CUBICLE�

-AKE A SOLID LOW OHMIC AND LOW INDUCTIVE OP

ERATIONAL EARTH CONNECTION BETWEEN THE EARTHING
SURFACE AT THE REAR OF THE UNIT USING AT LEAST ONE
STANDARD SCREW -�� AND THE EARTHING CONTINUITY
SYSTEM OF THE PANEL OR CUBICLE� RECOMMENDED
GROUNDING STRAP $). ����� FORM !� E�G� /RDER
.O� ����� OF -ESSRS $RUSEIDT� 2EMSCHEID� 'ER

MANY�

-AKE CONNECTIONS VIA THE SCREWED OR SNAP IN
TERMINALS OF THE SOCKETS OF THE HOUSING� /BSERVE
LABELLING OF THE INDIVIDUAL CONNECTOR MODULES TO
ENSURE CORRECT LOCATION� OBSERVE THE MAX� PERMIS

SIBLE CONDUCTOR CROSS SECTIONS� 4HE USE OF THE
SCREWED TERMINALS IS RECOMMENDED� SNAP IN
CONNECTION REQUIRES SPECIAL TOOLS ANDMUST NOT BE
USED FOR FIELD WIRING UNLESS PROPER STRAIN RELIEF AND
THE PERMISSIBLE BENDING RADIUS ARE OBSERVED�

����� #HECKING THE RATED DATA

4HE RATED DATA OF THE UNIT MUST BE CHECKED AGAINST
THE PLANT DATA� 4HIS APPLIES IN PARTICULAR TO THE AUXIL

IARY VOLTAGE�

������� #ONTROL D�C� VOLTAGE OF BINARY INPUTS

7HEN DELIVERED FROM FACTORY� THE BINARY INPUTS ARE
DESIGNED TO OPERATE IN THE TOTAL CONTROL VOLTAGE
RANGE FROM �� 6 TO ��� 6� )F THE RATED CONTROL VOLTAGE
FOR BINARY INPUTS IS ��� 6 OR HIGHER� IT IS ADVISABLE TO
FIT A HIGHER PICK UP THRESHOLD TO THESE INPUTS TO IN

CREASE STABILITY AGAINST STRAY VOLTAGES IN THE D�C� CIR

CUITS�

4O FIT A HIGHER PICK UP THRESHOLD OF APPROXIMATELY
�� 6 TO A BINARY INPUT A SOLDER BRIDGE MUST BE RE

MOVED� &IGURE ��� SHOWS THE ASSIGNMENT OF THESE
SOLDER BRIDGES FOR THE INPUTS ") � TO ") �� AND THEIR
LOCATION ON THE BASIC P�C�B� OF THE BASIC INPUT�OUTPUT
MODULE '%!� &IGURE ��� SHOWS THE ASSIGNMENT OF
THESE SOLDER BRIDGES FOR THE INPUTS ") � TO ") � AND
THEIR LOCATION ON THE ADDITIONAL INPUT�OUTPUT MODULE
:%! �ONLY AVAILABLE WITH �6%���	�

/PEN HOUSING COVER�

,OOSEN THE BASIC MODULE USING THE PULLING AIDS
PROVIDED AT THE TOP AND BOTTOM�

%LECTROSTATIC DISCHARGES VIA THE COMPO

NENT CONNECTIONS� THE 0#" TRACKS OR THE
CONNECTING PINS OF THE MODULES MUST BE
AVOIDED UNDER ALL CIRCUMSTANCES BY PRE

VIOUSLY TOUCHING AN EARTHED METAL SUR

FACE�

� #AUTION�

0ULL OUT BASIC MODULE AND PLACE ONTO A CONDUC

TIVE SURFACE�

#HECK THE SOLDER BRIDGES ACCORDING TO &IGURE ����
REMOVE BRIDGES WHERE NECESSARY�

)NSERT BASIC MODULE INTO THE HOUSING� ENSURE THAT
THE RELEASING LEVER IS PUSHED FULLY TO THE LEFT BEFORE
THE MODULE IS PRESSED IN�

&IRMLY PUSH IN THE MODULE USING THE RELEASING LE

VER�
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�6%�� )NSTALLATION INSTRUCTIONS6�

��#����� '���� #��

3IMILARLY CHECK SOLDER BRIDGES ON ADDITIONAL IN

PUT�OUTPUT MODULE ACCORDING TO &IGURE ���� 4HIS
SMALLER MODULE HAS PULLING HANDLES INSTEAD OF THE
RELEASING LEVER � ONLY �6%���	�

#LOSE HOUSING COVER�

4HE ASSIGNMENT OF THE BINARY INPUTS AND THEIR MEAN

ING IS SHOWN IN 4ABLE ����

"INARY INPUT -EANING -ODULE "RIDGE

� 3TART '%! 8��
� 0ARAMETER SET � '%! 8��
� 0ARAMETER SET � '%! 8��
� 3TOP '%! 8��
� 
	 0ARAMETER SET � :%! 8�
� 
	 0ARAMETER SET � :%! 8�
� 
	 0ARAMETER SET � :%! 8�
� 
	 0ARAMETER SET � :%! 8��


	 ONLY �6%���

4ABLE ��� !SSIGNMENT OF THE BINARY INPUTS

8�� 8�� 8�� 8��

"INARY INPUT � � 3OLDER BRIDGE 8��

"INARY INPUT � � 3OLDER BRIDGE 8��

"INARY INPUT � � 3OLDER BRIDGE 8��

"INARY INPUT � � 3OLDER BRIDGE 8��

&OR RATED VOLTAGES �������� 6 � 3OLDER BRIDGES MUST BE FITTED�

&OR RATED VOLTAGES ��������������� 6 � 3OLDER BRIDGES MAY BE REMOVED�

#UT AND BEND ASIDE�

&IGURE ��� #HECKING FOR CONTROL VOLTAGES FOR BINARY INPUTS � TO � ON BASIC MODULE '%!
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)NSTALLATION INSTRUCTIONS�6%��6�

�� #����� '���� #��

"INARY INPUT � � 3OLDER BRIDGE 8�

"INARY INPUT � � 3OLDER BRIDGE 8�

"INARY INPUT � � 3OLDER BRIDGE 8�

"INARY INPUT � � 3OLDER BRIDGE 8��

&OR RATED VOLTAGES �������� 6 � 3OLDER BRIDGES MUST BE FITTED�

&OR RATED VOLTAGES ��������������� 6 � 3OLDER BRIDGES MAY BE REMOVED�

#UT AND BEND ASIDE�

8� 8� 8� 8��

&IGURE ��� #HECKING FOR CONTROL VOLTAGES FOR BINARY INPUTS � TO � ON ADDITIONAL MODULE :%! �ONLY �6%���	

����� #ONNECTIONS

'ENERAL AND CONNECTION DIAGRAMS ARE SHOWN IN !P

PENDIX ! AND "� &OR PARALLELING� ONE PHASE TO
PHASE VOLTAGE 5

,� ,�
OF EACH SIDE OF THE BREAKER

MUST BE CONNECTED� ! FURTHER PHASE TO PHASE
VOLTAGE 5

,� ,�
SHOULD BE CONNECTED IF AVAILABLE�

4HUS� THE DEVICE WILL BE ABLE TO CHECK THE PHASE SE

QUENCE OF THE VOLTAGES� 4HE VOLTAGES MAY BE
DERIVED FROM THREE STAR CONNECTED VOLTAGE TRANS

FORMERS �5

,� .
� 5

,� .
� 5

,� .
	 OR FROM TWO PHASE

TO PHASE CONNECTED VOLTAGE TRANSFORMERS �5
,� ,�

�
5
,� ,�

� SO CALLED 6 CONNECTION	�

#ONNECTION TO TWO PHASE TO PHASE VOLTAGES MUST
BE CARRIED OUT AT BOTH SIDES OF THE BREAKER IF USED AT
ALL� )N THIS CASE PHASE SEQUENCE CHECK MUST BE SET
EFFECTIVE BOTH SIDES �3ECTION ������ ADDRESSES �
��
AND �
��	� $IFFERENT CONNECTION FOR THE BOTH SIDES IS
NOT PERMITTED�

0HASE ROTATION MUST BE EQUAL AT BOTH SIDES OF THE
BREAKER� BOTH CLOCKWISE OR BOTH COUNTER CLOCKWISE�
)F THEY ARE DIFFERENT� TWO PHASES MUST BE INTER

CHANGED AT ONE SIDE� ALREADY IN THE PRIMARY PLANT� )T
MUST BE ENSURED THAT AT ALL THREE BREAKER POLES EQUAL
VOLTAGES ARE PRESENT WHEN THE SYSTEMS �OR SYSTEM
AND GENERATOR	 ARE IN SYNCHRONISM� %QUAL PHASE RO

TATIONS MUST BE PRESENT ON THE CIRCUIT BREAKER AS WELL
AS AT THE DEVICE

)F SYNCHRONIZING SHOULD BE PERFORMED VIA A UNIT
BLOCK TRANSFORMER� THE VOLTAGES MUST BE ADAPTED IN
ACCORDANCE WITH THE VECTOR GROUP OF THE BLOCK TRANS

FORMER� #ONNECTION EXAMPLES WITH INTERMEDIATE VOLT

AGE TRANSFORMERS ARE SHOWN IN APPENDIX "�

)T IS IMPERATIVE THAT THE VOLTAGES HAVE EQUAL PHASE AT
THE BREAKER POLES WHEN THEY HAVE EQUAL PHASE AT
THE TERMINALS OF THE DEVICE� ACCORDING CONNECTION
DIAGRAMS IN APPENDIX "�

4HE VOLTAGE TRANSFORMER SECONDARY LEADS MUST BE
INSTALLED IN SUCH A WAY THAT THE CONDUCTORS OF ONE
VOLTAGE TRANSFORMER SET ARE LAID TOGETHER� PARTICULARLY
IF THE DEVICE IS CONNECTED TO DIFFERENT PARALLELING LO

CATIONS �SWITCH OVER OF THE VOLTAGES	� 4HEY MUST
ONCE BE EARTHED AT THE VOLTAGE TRANSFORMERS� 4HIS IS
TO AVOID INTERFERENCES BY INDUCTIVE OR CAPACITIVE IN

FLUENCES� 3TRANDED AND SCREENED CABLES ARE RECOM

MENDED� 4HIS IS IN ORDER TO ENSURE THAT� PARTICULARLY
IN EXTENDED SUBSTATION� EQUAL LONGITUDINAL VOLTAGES
COULD BE INDUCED INTO THE LEADS BUT PRACTICALLY NO
TRANSVERSE VOLTAGE WILL OCCUR�

&URTHERMORE� THE VOLTAGE TRANSFORMER CABLES MUST
BE SCREENED IN ORDER TO ENSURE PROPER ELECTRO
MAGNETIC COMPATIBILITY� AND THE SCREENS MUST BE
EARTHED AT BOTH SIDES�
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�6%�� )NSTALLATION INSTRUCTIONS6�

��#����� '���� #��

3IMILARLY� THE CONTROL COMMANDS BETWEEN THE DEVICE
AND VARIOUS SELECTED LOCATIONS MUST BE INSTALLED
SUCH THAT AT LAST EQUAL LONGITUDINAL VOLTAGES SHOULD
BE INDUCED INTO TWO RESPECTIVE CORES OF A CONDUCTOR
LOOP� %ACH CONTROL CABLE MUST INCORPORATE AT LEAST
ONE RETURN CONDUCTOR� THE REMAINING CONTROL CORES
SHOULD BE ARRANGED SYMMETRICALLY AROUND THIS RE

TURN CONDUCTOR� #ONDUCTORS NOT USE SHOULD BE
EARTHED AT BOTH ENDS TO INCREASE SCREENING EFFECT�

����� #HECKING THE CONNECTIONS

� 7ARNING
3OME OF THE FOLLOWING TEST STEPS ARE CARRIED
OUT IN PRESENCE OF HAZARDOUS VOLTAGES�
4HEY SHALL BE PERFORMED BY QUALIFIED PER

SONNEL ONLY WHICH IS THOROUGHLY FAMILIAR
WITH ALL SAFETY REGULATIONS AND PRECAUTION

ARY MEASURES AND PAY DUE ATTENTION TO
THEM�
.ON OBSERVANCE CAN RESULT IN SEVERE PER

SONAL INJURY�

"EFORE INITIAL ENERGIZATION WITH SUPPLY VOLTAGE� THE
RELAY SHALL BE SITUATED IN THE OPERATING AREA FOR AT
LEAST TWO HOURS IN ORDER TO ENSURE TEMPERATURE
EQUALIZATION AND TO AVOID HUMIDITY INFLUENCES AND
CONDENSATION�

3WITCH OFF THE CIRCUIT BREAKERS FOR THE D�C� SUPPLY
AND THE VOLTAGE TRANSFORMER CIRCUITS�

#HECK THE CONTINUITY OF ALL THE VOLTAGE TRANSFORMER
CIRCUITS AGAINST THE PLANT AND CONNECTION DIA

GRAMS�

C !RE THE VOLTAGE TRANSFORMERS CORRECTLY EARTHED�

C !RE THE POLARITIES OF THE VOLTAGE TRANSFORMER CIR

CUITS CORRECT�

C )S THE ASSIGNMENT OF THE VOLTAGE TRANSFORMERS
CORRECT �VOLTAGES 5�� 5�	�

C )S THE ASSIGNMENT OF THE CONTROL COMMANDS
�DECREASE�INCREASE FREQUENCY OR VOLTAGE	 COR

RECT �APPLICABLE FOR �6%��� ONLY	�

!TTENTION� )F MORE THAN ONE SYNCHRONIZING LOCA

TION IS USED� IT IS MOST IMPORTANT TO CHECK THAT THE
ASSIGNMENT OF MEASURED VOLTAGES� CLOSING COM

MAND� PARAMETER BLOCK SELECTION AND� IF APPLICA

BLE� THE CONTROL COMMANDS FOR EACH SELECTABLE LO

CATION IS CORRECT�

%NSURE THAT THE MINIATURE SLIDE SWITCH ON THE FRONT
PLATE IS IN THE /&& ew POSITION� �REFER &IGURE ���
OR ���	�

&IT A D�C� AMMETER IN THE AUXILIARY POWER CIRCUIT�
RANGE APPROX� ��� ! TO � !�

#LOSE THE BATTERY SUPPLY CIRCUIT BREAKER� CHECK
POLARITY AND MAGNITUDE OF VOLTAGE AT THE TERMINALS
OF THE UNIT OR AT THE CONNECTOR MODULE�

4HE MEASURED CURRENT CONSUMPTION SHOULD BE IN

SIGNIFICANT� 4RANSIENT MOVEMENT OF THE AMMETER
POINTER ONLY INDICATES THE CHARGING CURRENT OF THE
STORAGE CAPACITORS�

0UT THE MINIATURE SLIDE SWITCH OF THE FRONT PLATE IN
THE /. POSITION � � 4HE UNIT STARTS UP AND� ON
COMPLETION OF THE RUN UP PERIOD� THE GREEN ,%$
ON THE FRONT COMES ON� THE RED ,%$ GETS OFF AFTER AT
LAST � SEC�

/PEN THE CIRCUIT BREAKER FOR THE D�C� POWER SUPPLY�

2EMOVE D�C� AMMETER� RECONNECT THE AUXILIARY
VOLTAGE LEADS�

#HECK THROUGH THE CLOSING CIRCUITS TO THE CIRCUIT
BREAKER�S	� %NSURE THAT THE CONTACTS OF THE TWO
CLOSE RELAYS ARE CONNECTED IN SERIES�

#HECK THROUGH THE CONTROL WIRING TO AND FROM OTH

ER DEVICES�

)F THE MODEL �6%��� IS USED FOR SEVERAL SE

LECTABLE SYNCHRONIZING LOCATIONS AND THE
CONTROL COMMANDS SHOULD BE GIVEN BEFORE
THE START TO PARALLEL SIGNAL �REFER TO 3EC

TION ������ ADDRESS �
�� FOR FREQUENCY BA

LANCER� 3ECTION ������ ADDRESS �
�� FOR THE
VOLTAGE BALANCER	� IT MUST BE ENSURED THAT
THE DEVICE IS NOT SWITCHED TO ITS SUPPLY VOLT

AGE BEFORE THE MEASURED VOLTAGES AND
CONTROL LEADS ARE SWITCHED TO THE RESPEC

TIVE LOCATION� 4HIS IS TO ENSURE THAT THE CON

TROL COMMANDS ARE ALWAYS GIVEN TO THE COR

RECT SYNCHRONIZING LOCATION�

)T IS REASONABLE THAT CONNECTION OF THE SUP

PLY VOLTAGE IS COUPLED WITH THE SELECTION OF
THE LOCATION ON THE SELECTOR SWITCH�

� 7ARNING FOR �6%���

)F ONLY ONE SYNCHRONIZING LOCATION IS USED� CON

NECTION OF THE MEASURED VOLTAGES AND THE CONTROL
COMMAND CAN BE FIXED�

#HECK THE SIGNAL CIRCUITS�

2ECLOSE THE PROTECTIVE M�C�B� S�www . 
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/PERATING INSTRUCTIONS�6%�� 6�

�� #����� '���� #��

� /PERATING INSTRUCTIONS

��� 3AFETY PRECAUTIONS

!LL SAFETY PRECAUTIONS WHICH APPLY FOR WORK
IN ELECTRICAL INSTALLATIONS ARE TO BE OBSERVED
DURING TESTS AND COMMISSIONING�

� 7ARNING

#ONNECTION OF THE DEVICE TO A BATTERY CHAR

GER WITHOUT CONNECTED BATTERY MAY CAUSE
IMPERMISSIBLY HIGH VOLTAGES WHICH DAMAGE
THE DEVICE� 3EE ALSO 3ECTION ����� UNDER
4ECHNICAL DATA FOR LIMITS�

� #AUTION�

��� $IALOG WITH THE DEVICE

3ETTING� OPERATION AND INTERROGATION OF DIGITAL PROTEC

TION AND AUTOMATION SYSTEMS CAN BE CARRIED OUT VIA
THE INTEGRATED MEMBRANE KEYBOARD AND DISPLAY
PANEL LOCATED ON THE FRONT PLATE� !LL THE NECESSARY
OPERATING PARAMETERS CAN BE ENTERED AND ALL THE IN

FORMATION CAN BE READ OUT FROM HERE� /PERATION IS�
ADDITIONALLY� POSSIBLE VIA THE INTERFACE SOCKET BY
MEANS OF AN OPERATOR TERMINAL OR PERSONAL COMPUT

ER�

����� -EMBRANE KEYBOARD AND DIS

PLAY PANEL

4HE MEMBRANE KEYBOARD AND DISPLAY PANEL IS EXTER

NALLY ARRANGED SIMILAR TO A POCKET CALCULATOR� &IGURE
��� OR FIGURE ��� ILLUSTRATES THE FRONT VIEW�

! TWO LINE� EACH �� CHARACTER� LIQUID CRYSTAL DISPLAY
PRESENTS THE INFORMATION� %ACH CHARACTER COMPRISES
A � X � DOT MATRIX� .UMBERS� LETTERS AND A SERIES OF
SPECIAL SYMBOLS CAN BE DISPLAYED�

$URING DIALOG� THE UPPER LINE GIVES A FOUR FIGURE NUM

BER� FOLLOWED BY A BAR� 4HIS NUMBER PRESENTS THE SET

TING ADDRESS� 4HE FIRST TWO DIGITS INDICATE THE AD

DRESS BLOCK� THEN FOLLOWS THE TWO DIGIT SEQUENCE
NUMBER�

4HE KEYBOARD COMPRISES �� KEYS WITH NUMBERS�
9ES�.O AND CONTROL BUTTONS� 4HE SIGNIFICANCE OF THE
KEYS IS EXPLAINED IN DETAIL IN THE FOLLOWING�

.UMERICAL KEYS FOR THE INPUT OF NUMERALS�

� �

��

TO $IGITS � TO � FOR NUMERICAL INPUT

$ECIMAL POINT

)NFINITY SYMBOL0

9ES�.O KEYS FOR TEXT PARAMETERS�

#HANGE OF SIGN �INPUT OF
NEGATIVE NUMBERS	

*�9

.

9%3 KEY� OPERATOR AFFIRMS THE DIS

PLAYED QUESTION

./ KEY� OPERATOR DENIES THE DISPLAYED
QUESTION OR REJECTS A SUGGESTION AND
REQUESTS FOR ALTERNATIVE

+EYS FOR PAGING THROUGH THE DISPLAY�

0AGING FORWARDS� THE NEXT ADDRESS IS
DISPLAYED

0AGING BACKWARDS� THE PREVIOUS AD

DRESS IS DISPLAYED

"LOCK PAGING FORWARDS� THE BEGIN

NING OF THE NEXT ADDRESS BLOCK IS DIS

PLAYED

"LOCK PAGING BACKWARDS� THE BEGIN

NING OF PREVIOUS ADDRESS BLOCK IS DIS

PLAYED

%

#ONFIRMATION KEY�

%NTER OR CONFIRMATION KEY� EACH
NUMERICAL INPUT OR CHANGE VIA THE
9%3�./ KEYS MUST BE CONFIRMED BY
THE ENTER KEY� ONLY THEN DOES THE
DEVICE ACCEPT THE CHANGE� 4HE ENTER
KEY CAN ALSO BE USED TO
ACKNOWLEDGE AND CLEAR A FAULT
PROMPT IN THIS DISPLAY� A NEW INPUT
AND REPEATED USE OF THE ENTER KEY IS
THEN NECESSARY�www . 
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/PERATING INSTRUCTIONS�6%�� 6�

��#����� '���� #��

#7

2

&

$!

-�3

#ONTROL AND SPECIAL KEYS�

#ODEWORD� PREVENTS UNAUTHORIZED
ACCESS TO SETTING PROGRAMS �NOT
NECESSARY FOR CALL UP OF ANNUNCIA

TIONS OR MESSAGES	

"ACKSPACE ERASURE OF INCORRECT
ENTRIES

&UNCTION KEY� NOT USED

$IRECT ADDRESSING� IF THE ADDRESS
NUMBER IS KNOWN� THIS KEY ALLOWS
DIRECT CALL UP OF THE ADDRESS

-ESSAGES�3IGNALS� INTERROGATION OF
ANNUNCIATIONS OF OPERATING DATA
�REFER TO 3ECTION ���	

4HE THREE KEYS ! � Å � 2%3%4 WHICH ARE SOMEWHAT
SEPARATED FROM THE REST OF THE KEYS� CAN BE AC

CESSED WHEN THE FRONT COVER IS CLOSED� 4HE ARROWS
HAVE THE SAME FUNCTION AS THE KEYS WITH IDENTICAL
SYMBOLS IN THE MAIN FIELD AND ENABLE PAGING IN FOR

WARD DIRECTION� 4HUS ALL SETTING VALUES AND EVENT
DATA CAN BE DISPLAYED WITH THE FRONT COVER CLOSED�
&URTHERMORE� THE ,%$ INDICATIONS ON THE FRONT CAN BE
TESTED VIA THE 2%3%4 KEY WITHOUT OPENING THE FRONT
COVER�

����� /PERATION WITH A PERSONAL COM

PUTER

! PERSONAL COMPUTER ALLOWS� JUST AS THE OPERATOR
PANEL� ALL THE APPROPRIATE SETTINGS� INITIATION AND
READ OUT OF DATA� BUT WITH THE ADDED COMFORT OF

SCREEN BASED VISUALIZATION AND A MENU GUIDED
PROCEDURE�

!LL DATA CAN BE READ IN FROM� OR COPIED ONTO� MAGNET

IC DATA CARRIER �FLOPPY DISC	 �E�G� FOR SETTINGS AND CON

FIGURATION	� !DDITIONALLY� ALL THE DATA CAN BE DOCU

MENTED ON A CONNECTED PRINTER�

&OR OPERATION OF THE PERSONAL COMPUTER� THE INSTRUC

TION MANUALS OF THIS DEVICE ARE TO BE OBSERVED� .OTE
THAT THE OPERATING INTERFACE IN THE FRONT OF THE RELAY IS
NOT GALVANICALLY ISOLATED AND THAT ONLY ADEQUATE
CONNECTION CABLES ARE APPLIED �E�G� �86���� �	�
&URTHER INFORMATION ABOUT FACILITIES AND SUITABLE
DOWN LOADER PROGRAMS ON REQUEST�

����� /PERATIONAL PRECONDITIONS

&OR MOST OPERATIONAL FUNCTIONS� THE INPUT OF A CODE

WORD IS NECESSARY� 4HIS APPLIES FOR ALL ENTRIES VIA THE
MEMBRANE KEYBOARD OR FRONT INTERFACE WHICH CON

CERN THE OPERATION ON THE RELAY� FOR EXAMPLE

SETTING OF OPERATIONAL PARAMETERS �THRESHOLDS�
FUNCTIONS	�

4HE CODEWORD IS NOT REQUIRED FOR THE READ OUT OF AN

NUNCIATIONS� OPERATING DATA OR MESSAGES� OR FOR THE
READ OUT OF SETTING PARAMETERS�

4O INDICATE AUTHORIZED OPERATOR USE� PRESS KEY #7�
ENTER THE SIX FIGURE CODE ������ AND CONFIRM WITH %�
#ODEWORD ENTRY CAN ALSO BE MADE RETROSPECTIVELY�
WHEN AN ATTEMPT TO MAKE AN ENTRY OR TO ALTER A PA

RAMETER IS RESPONDED TO WITH THE DISPLAY ./4 !5

4(/2):%$ �

# / $ % 7 / 2 $ ) . 0 5 4 �
      

# 7 ! # # % 0 4 % $

4HE ENTERED CHARACTERS DO NOT APPEAR IN THE DISPLAY�
INSTEAD ONLY A SYMBOL  APPEARS� !FTER CONFIRMATION OF
THE CORRECT INPUT WITH % THE DISPLAY RESPONDS WITH #7
!##%04%$� 0RESS THE ENTRY KEY % AGAIN�

# / $ % 7 / 2 $ 7 2 / . '
)F THE CODEWORD IS NOT CORRECT THE DISPLAY SHOWS
#/$%7/2$ 72/.'� 0RESSING THE #7 KEY ALLOWS
ANOTHER ATTEMPT AT CODEWORD ENTRY�

)F THE CODEWORD IS ACCEPTED� PARAMETERIZATION CAN BEGIN�www . 
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/PERATING INSTRUCTIONS�6%�� 6�

�� #����� '���� #��

����� 2EPRESENTATION OF THE �6%�� �FRONT VIEWS	

�

�

�

�

�

�

3)%-%.3

3T¶RUNG�"LOCKED

"ETRIEB�3ERVICE

2EADINESS INDICATION

�GREEN	

5NIT FAULTY INDICATION

�RED	

,%$ � TO � �RED	

/.�/&& SWITCH FOR

)NTEGRATED POWER

SUPPLY

�� POLE SOCKET FOR

CONNECTING A PERSONAL

COMPUTER

.

�

-�3

$!

&

2

���#7

� �

� � �

� �
0

9�* �� %

�

'ER¤TEHANDBUCH BEACHTEN

/BSERVE )NSTRUCTION MANUAL

4WO LINE DISPLAY

�,#$	 WITH ��

CHARACTERS EACH

!DDITIONAL KEYS

CAN BE ACCESSED

WHEN COVER IS

CLOSED

/PERATOR

PANEL

5
.

� ��� ��� ��� 6

5
(

�����������6

F
.

��������(Z

� �

�

; � � )))

$IAGR��#����� !��� !�



��

�6%���� �#!�� �!�$%
& .R�

0ARALLELSCHALTGER¤T
0ARALLELING DEVICE

2%3%4

,%$

-EANING SEE

SECTION �����

!

"

3TART

�F�

�5�

�R�

=

&IGURE ��� &RONT VIEW �6%���
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/PERATING INSTRUCTIONS�6%�� 6�

��#����� '���� #��

5NIT FAULTY INDICATION

�RED	

2EADINESS INDICATION

�GREEN	

2%3%4

,%$

3)%-%.3

3T¶RUNG�"LOCKED

�

�

�

�

�

"ETRIEB�3ERVICE

/.�/&&

SWITCH FOR

INTEGRATED

POWER

SUPPLY

�� POLE

SOCKET FOR

CONNECTING A

PERSONAL

COMPUTER

�

4WO LINE

DISPLAY �,#$	

WITH ��

CHARACTERS

EACH

!DDITIONAL

KEYS CAN BE

ACCESSED

WHEN COVER

IS CLOSED

/PERATOR

�

��

��

�

�

��

��

��

.

�

-�3

$!

&

2

���#7

� �

� � �

� � 0

9�* �� %

�

'ER¤TEHANDBUCH BEACHTEN

/BSERVE )NSTRUCTION MANUAL

� �

�

; �
� )))=

$IAGR��#����� !��� 8�



��

�6%���� �$!�� �!�$%
& .R�

PANEL

0ARALLELSCHALTGER¤T
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/PERATING INSTRUCTIONS�6%�� 6�

�� #����� '���� #��

��� 3ETTING THE OPERATIONAL PARAMETERS

����� )NTRODUCTION

&OR SETTING THE OPERATIONAL PARAMETERS IT IS NECES

SARY TO ENTER THE CODEWORD �SEE �����	� 7ITHOUT CO

DEWORD ENTRY� PARAMETERS CAN BE READ OUT BUT NOT BE
CHANGED�

)F THE CODEWORD IS ACCEPTED� PARAMETERIZING CAN BE

GIN� )N THE FOLLOWING SECTIONS EACH ADDRESS IS ILLUS

TRATED IN A BOX AND IS EXPLAINED�4HERE ARE THREE
FORMS OF DISPLAY�

!DDRESSES WITHOUT REQUEST FOR OPERATOR INPUT

4HE ADDRESS IS IDENTIFIED BY THE BLOCK NUMBER FOL

LOWED BY �� AS SEQUENCE NUMBER �E�G� ���� FOR
BLOCK ��	� $ISPLAYED TEXT FORMS THE HEADING OF THIS
BLOCK� .O INPUT IS EXPECTED� "Y USING KEYS Å OR Ç
THE NEXT OR THE PREVIOUS BLOCK CAN BE SELECTED� "Y
USING THE KEYS ! OR " THE FIRST OR LAST ADDRESS WITHIN
THE BLOCK CAN BE SELECTED AND PAGED�

!DDRESSES WHICH REQUIRE NUMERICAL INPUT

4HE DISPLAY SHOWS THE FOUR DIGIT ADDRESS� I�E�
BLOCK AND SEQUENCE NUMBER �E�G� ���� FOR BLOCK
��� SEQUENCE NUMBER �	� "EHIND THE BAR APPEARS
THE MEANING OF THE REQUIRED PARAMETER� IN THE SEC

OND DISPLAY LINE� THE VALUE OF THE PARAMETER� 7HEN
THE DEVICE IS DELIVERED A VALUE HAS BEEN PRESET� )N
THE FOLLOWING SECTIONS� THIS VALUE IS SHOWN� )F THIS
VALUE IS TO BE RETAINED� NO OTHER INPUT IS NECES

SARY� /NE CAN PAGE FORWARDS OR BACKWARDS WITHIN
THE BLOCK OR TO THE NEXT �OR PREVIOUS	 BLOCK� )F THE
VALUE NEEDS TO BE ALTERED� IT CAN BE OVERWRITTEN US

ING THE NUMERICAL KEYS AND� IF REQUIRED� THE DECI

MAL POINT OR� WHERE APPROPRIATE� CHANGE SIGN
��� 	 OR INFINITY SIGN 0� 4HE PERMISSIBLE SETTING
RANGE IS GIVEN IN THE FOLLOWING TEXT� NEXT TO THE AS

SOCIATED BOX� %NTERED VALUES BEYOND THIS RANGE
WILL BE REJECTED� 4HE SETTING STEPS CORRESPOND TO
THE LAST DECIMAL PLACE AS SHOWN IN THE SETTING BOX�
)NPUTS WITH MORE DECIMAL PLACES THAN PERMITTED
WILL BE TRUNCATED DOWN TO THE PERMISSIBLE NUMBER�
4HE VALUE MUST BE CONFIRMEDWITH THE ENTRY KEY
%� 4HE DISPLAY THEN CONFIRMS THE ACCEPTED VALUE�
4HE VALUES ARE FINALLY AND SECURELY STORED IN THE
DEVICE ONLY AFTER COMPLETION OF THE PARAMETER SET

TING PROCESS �SEE BELOW	�

!DDRESSES WHICH REQUIRE TEXT INPUT

4HE DISPLAY SHOWS THE FOUR DIGIT ADDRESS� I�E�
BLOCK AND SEQUENCE NUMBER �E�G����� FOR BLOCK
��� SEQUENCE NUMBER �	� "EHIND THE BAR APPEARS
THE MEANING OF THE REQUIRED PARAMETER� IN THE SEC

OND DISPLAY LINE� THE APPLICABLE TEXT� 7HEN THE DE

VICE IS DELIVERED� A TEXT HAS BEEN PRESET� )N THE FOL

LOWING SECTIONS� THIS TEXT IS SHOWN� )F IT IS TO BE RE

TAINED� NO OTHER INPUT IS NECESSARY� /NE CAN PAGE
FORWARDS OR BACKWARDS WITHIN THE BLOCK OR TO THE
NEXT �OR PREVIOUS	 BLOCK� )F THE TEXT NEEDS TO BE AL

TERED� PRESS THE .O KEY .� 4HE NEXT ALTERNATIVE
TEXT� ALSO SHOWN IN THE DISPLAY BOXES ILLUSTRATED IN
THE FOLLOWING SECTIONS� THEN APPEARS� )F THE ALTER

NATIVE TEXT IS NOT DESIRED� THE . KEY IS PRESSED
AGAIN� ETC� 4HE ALTERNATIVE WHICH IS CHOSEN� IS
CONFIRMED WITH THE ENTRY KEY %�

&OR EACH OF THE ADDRESSES� THE POSSIBLE PARAMETERS
AND TEXT ARE GIVEN IN THE FOLLOWING SECTIONS� )F THE
MEANING OF A PARAMETER IS NOT CLEAR� IT IS USUALLY BEST
TO LEAVE IT AT THE FACTORY SETTING� 4HE ARROWS Å Ç OR ! "
AT THE LEFT HAND SIDE OF THE ILLUSTRATED DISPLAY BOXES
INDICATE THE METHOD OF MOVING FROM BLOCK TO BLOCK OR
WITHIN THE BLOCK� 5NUSED ADDRESSES ARE AUTOMATI

CALLY PASSED OVER�

)F THE PARAMETER ADDRESS IS KNOWN� THEN DIRECT AD

DRESSING IS POSSIBLE� 4HIS IS ACHIEVED BY DEPRESSING
KEY $! FOLLOWED BY THE FOUR DIGIT ADDRESS AND SUB

SEQUENTLY PRESSING THE ENTER KEY %� !FTER DIRECT AD

DRESSING� PAGING BY MEANS OF KEYS Å Ç AND KEYS ! "
IS POSSIBLE�

4HE PARAMETERIZING PROCESS CAN BE ENDED AT ANY
TIME BY DEPRESSING ONE OF THE KEYS Å Ç WHICH
CHANGES THE PARAMETER BLOCK� 4HE DISPLAYED QUES

TION 3%44).'3 #/-0,%4%$� IS THEN ANSWERED
WITH THE 9ES KEY *�9� 4HE QUESTION 3%44).'3
#/-0,%4%$� APPEARS EACH TIME A NEW BLOCK IS
CHOSEN� )F FURTHER PARAMETERS ARE TO BE CHANGED� THE
QUESTION SHOULD BE ANSWERED BY PRESSING THE
.O KEY .�

!FTER COMPLETION OF THE PARAMETERIZING PROCESS� THE
CHANGED PARAMETERS WHICH SO FAR HAVE ONLY BEEN
STORED IN VOLATILE MEMORY� ARE THEN PERMANENTLY
STORED IN %%02/-S� 4HE DISPLAY CONFIRMS 3%4

4).'3 %8%#54%$ �
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/PERATING INSTRUCTIONS�6%�� 6�

��#����� '���� #��

����� )NITIAL DISPLAYS ADDRESS BLOCKS �� AND ��

7HEN THE DEVICE HAS BEEN SWITCHED ON OR THE OPERATOR TERMINAL HAS BEEN CONNECTED� FIRSTLY THE ADDRESS ����
AND THE TYPE IDENTIFICATION OF THE DEVICE APPEARS� !LL 3IEMENS PRODUCTS HAVE AN -,&" �MACHINE READABLE TYPE
NUMBER	�

� � � � � 6 % � � 
 6 � � 
 4HE DEVICE INTRODUCES ITSELF BY GIVING ITS TYPE NUMBER
AND THE VERSION OF FIRMWARE WITH WHICH IT IS EQUIPPED�

� � � �

0 ! 2 ! - % 4 % 2 3
#OMMENCEMENT OF SETTING PARAMETER BLOCKS

!FTER ADRESS ����� THE SETTING PARAMETERS BEGIN� &URTHER ADDRESS POSSIBILITIES ARE LISTED UNDER
!NNUNCIATIONS �

����� 0OWER SYSTEM DATA ADDRESS BLOCK ��

4HE UNIT REQUIRES THE INPUT OF SOME PLANT DATA�

� � � �

0 / 7 % 2 3 9 3 4 % - $ ! 4 !
"EGINNING OF THE BLOCK 0OWER SYSTEM DATA

� � � � & 2 % 1 5 % . # 9

F . � � ( Z

F . � � ( Z

2ATED SYSTEM FREQUENCY
�� (Z OR �� (Z

������ 'ENERAL INFORMATION ON PARAMETER BLOCKS

4HE SETTING PARAMETERS �FUNCTIONS� LIMITS	 FOR SYN

CHRO CHECKS AND PARALLELING ARE ORGANIZED IN AD

DRESS BLOCKS� %ACH ADDRESS BLOCK CORRESPONDS TO A
SET OF PARAMETERS WHICH ARE DECISIVE FOR THE SYN

CHRONIZATION� "INARY INPUTS CAN BE USED TO SELECT
WHICH BLOCK AND THUS WHICH FUNCTIONS AND LIMITS
ARE CURRENTLY DECISIVE� 4HE PARAMETER SETS CAN THUS
BE SELECTED FOR THE RESPECTIVE PARALLELING PROCESS
FROM DIFFERENT SYNCHRONIZE LOCATIONS�

4HE MODEL �6%��� PROVIDES TWO PARAMETER SETS OF
THIS TYPE WHICH ARE SET IN ADDRESS BLOCKS �� AND ���

4HE MODEL �6%��� PROVIDES SIX PARAMETER SETS OF
THIS TYPE WHICH ARE SET IN ADDRESS BLOCKS �� TO ���

4HE FOLLOWING PARAGRAPHS REFER TO THE PARAMETER SETS
OF BLOCKS �� OR �� AS REPRESENTATIVES FOR ALL SETS� 4HE
SAME CONSECUTIVE ADDRESS NUMBERS APPLY ANALO

GOUSLY TO THE OTHER BLOCKS� 4HE PARAMETERS ���� TO

���� ARE ONLY PRESENT IN MODEL �6%��� WITH FRE

QUENCY AND VOLTAGE BALANCING�

4HE FOLLOWING UNIFORM DEFINITION OF THE INDICES FOR
VOLTAGES� ANGLES AND FREQUENCIES APPLIES TO THE PA

RAMETERS�

)NDEX � FOR THE CONSTANT REFERENCE VARIABLES
�NETWORK� BUS BAR	�

)NDEX � FOR THE REGULATED VARIABLES �GENERATOR	�

)T IS ESSENTIAL TO OBSERVE THIS ASSIGNMENT IN MODELS
WITH VOLTAGE AND FREQUENCY BALANCING SINCE THE CON

TROL COMMANDS MUST ACT ON 5� AND F�� 4HE DEVICE
HAS A COMPLETELY SYMMETRICAL DESIGN WITH RESPECT TO
THE MEASURED VARIABLES� APART FROM THIS ESSENTIAL
DEFINITION� SO THAT 5� AND 5� CAN BE SELECTED OPTION

ALLY IN NETWORKS�
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/PERATING INSTRUCTIONS�6%�� 6�

�� #����� '���� #��

����� 3ETTINGS FOR FUNCTION RANGE

4HE OPERATING RANGE FOR THE PARALLELING DEVICE IS DE

FINED IN ADDRESSES ���� AND ����� ! CLOSE COM

MAND IS NOT OUTPUT IF ONE OF THE VOLTAGES 5� OR 5�
DROPS BELOW THE SET MINIMUM VOLTAGE 5 -). OR RISES
ABOVE 5 -!8� 4HE SET VALUE REFERS TO THE PHASE
TO PHASE MEASURED VOLTAGES FOR PARALLELING
5�

,� ,�
AND 5�

,� ,�
�

/NE PHASE TO PHASE VOLTAGE OF EACH SIDE 5�
,� ,�

AND 5�
,� ,�

IS SUFFICIENT IN EACH CASE FOR PARALLELING�

4HE DEVICE CARRIES OUT A PHASE SEQUENCE CHECK IF
THE PHASE TO PHASE VOLTAGES 5�

,� ,�
AND

5�
,� ,�

ARE CONNECTED IN ADDITION �6 CONNECTION	�
4HE PHASES MAY BE COUNTER CLOCKWISE OR CLOCK

WISE �ADDRESSES ���� AND ����	� 4HE SAME PHASE
ROTATION MUST BE PARAMETERIZED FOR BOTH SIDES �5�
AND 5�	� )F THE TWO PHASE TO PHASE VOLTAGES ARE
NOT CONNECTED FOR BOTH SIDES� THE PARAMETERS MUST
BOTH BE SET TO ./.%�

� � � � 0 ! 2 ! - % 4 % 2

3 % 4 �

"EGINNING OF THE BLOCK 0ARAMETER SET � �
FIRST SELECTABLE PARAMETER BLOCK

� � � � 5 - ) .

� � 6

-INIMUM OPERATION LIMIT OF MEASURED VOLTAGES
FOR PARALLELING �PHASE TO PHASE	
3ETTING RANGE� �� 6 TO ��� 6

� � � � 5 - ! 8

� � � 6

-AXIMUM OPERATION LIMIT OF MEASURED VOLTAGES
FOR PARALLELING �PHASE TO PHASE	
3ETTING RANGE� �� 6 TO ��� 6

� � � � 5 � 0 ( � 3 % 1 �

# , / # + 7 ) 3 %

0HASE SEQUENCE FOR CHECK OF VOLTAGE 5��

#,/#+7)3% 5� CLOCKWISE

#/5.4%2 #,/#+ 5� COUNTER CLOCKWISE

./.% NO PHASE SEQUENCE CHECK

# / 5 . 4 % 2 # , / # +

. / . %

� � � � 5 � 0 ( � 3 % 1 �

# , / # + 7 ) 3 %

# / 5 . 4 % 2 # , / # +

. / . %

0HASE SEQUENCE FOR CHECK OF VOLTAGE 5��

#,/#+7)3% 5� CLOCKWISE

#/5.4%2 #,/#+ 5� COUNTER CLOCKWISE

./.% NO PHASE SEQUENCE CHECK
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/PERATING INSTRUCTIONS�6%�� 6�

��#����� '���� #��

����� 3ETTINGS FOR PARALLELING

&OR AUTOMATIC PARALLELING� THE PERMISSIBLE LIMITS �5�
�F AND ��MUST BE SET TO CHECK THE SYNCHRONISM�

4HE VOLTAGE DIFFERENCE �5 CAN BE SET SEPARATELY FOR
5� � 5� AND 5� � 5� �ADDRESSES ���� AND ����	�
0ARALLELING IS NOT POSSIBLE IN THE CORRESPONDING
RANGE WITH A SETTING OF � 6� )T IS NOT MEANINGFUL TO SET
BOTH VOLTAGE DIFFERENCES TO � 6 SINCE THIS CONDITION
CANNOT BE SATISFIED IN PRACTICE�

4HE FREQUENCY DIFFERENCE �F CAN ALSO BE SET SEPA

RATELY FOR OVERSYNCHRONOUS �F� � F�	 AND SUBSYN


CHRONOUS �F� � F�	 SWITCHING �ADDRESSES ���� AND
����	� 0ARALLELING IS NOT POSSIBLE IN THE CORRESPOND

ING RANGE WITH A SETTING OF � (Z� THE FREQUENCY BA

LANCER CONTROLS INTO THE OTHER RANGE IN THIS CASE IF FRE

QUENCY BALANCING CAN BE CARRIED OUT ��6%���	� 4HE
CIRCUIT BREAKER CLOSING TIME 4

#"
�ADDRESS ����	 IS

DECISIVE FOR THE ACTUAL FREQUENCY DIFFERENCE LIMIT IN
ADDITION TO THE SETTING �F� WITH HIGH CIRCUIT BREAKER
CLOSING TIMES� THE PERMISSIBLE FREQUENCY DIFFERENCE
IS REDUCED AS SHOWN IN &IGURE ���� /NLY SYNCHRO

NOUS SWITCHING IS POSSIBLE IF BOTH FREQUENCY LIMITS
ARE SET TO � (Z�

���

���

���

���

���

���

���

���

���

���

�

� ��� ��� ��� ��� ��� ���

4HE HATCHED AREA SHOWS THE OPERATING

RANGE AS AN EXAMPLE FOR SETTING OF

FREQUENCY DIFFERENCE �F � � (Z

�F
(Z

4
#"

MS

&IGURE ��� -AXIMUM FREQUENCY DIFFERENCE �F IN DEPENDENCE OF THE SETTING OF CIRCUIT BREAKER CLOSING TIME
4
#"
�PARAMETER #" #,/3% 4-� ADDRESS ����	

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om



/PERATING INSTRUCTIONS�6%�� 6�

�� #����� '���� #��

� � � � $ % , 4 ! 5 � � 5 �

� � � 6

0ERMISSIBLE VOLTAGE DIFFERENCE �5 IF 5� GREATER THAN 5�
3ETTING RANGE� ��� 6 TO ���� 6�
7ITH SETTING ��� 6 PARALLELING IS NOT POSSIBLE IF 5� � 5�

� � � � $ % , 4 ! 5 � � 5 �

� � � 6

0ERMISSIBLE VOLTAGE DIFFERENCE �5 IF 5� SMALLER THAN 5�
3ETTING RANGE� ��� 6 TO ���� 6�
7ITH SETTING ��� 6 PARALLELING IS NOT POSSIBLE IF 5� � 5�

� � � � $ % , 4 ! F � � F �

� � � � ( Z

0ERMISSIBLE FREQUENCY DIFFERENCE �F IF F� GREATER THAN F�
�OVERSYNCHRONOUS	
3ETTING RANGE� ���� (Z TO ���� (Z�
7ITH SETTING ���� (Z PARALLELING IS NOT POSSIBLE IF F� � F�

� � � � $ % , 4 ! F � � F �

� � � � ( Z

0ERMISSIBLE FREQUENCY DIFFERENCE �F IF F� SMALLER THAN F�
�SUBSYNCHRONOUS	
3ETTING RANGE� ���� (Z TO ���� (Z�
7ITH SETTING ���� (Z PARALLELING IS NOT POSSIBLE IF F� � F�

4HE PARAMETERS ���� AND ���� ARE RELEVANT TO THE
SWITCHING OF SYNCHRONOUS SYSTEMS� 4HE SETTING $%,

4! 0() �ADDRESS ����	 DEFINES THE LIMITS WITHIN
WHICH THE DIFFERENCE IN ANGLE MUST LIE� 3YNCHRONOUS
SWITCHING IS NOT POSSIBLE WITH A SETTING OF �^�

4HE SYNCHRONOUS CONDITIONS MUST BE SATISFIED FOR
THE DURATION 4

39.
SET UNDER 39.#(�4)-% �ADDRESS

����	� 7HEN THIS TIME IS SET TO 0� SYNCHRONOUS
SWITCHING IS NOT POSSIBLE�

� � � � $ % , 4 ! 0 ( )

� ^

0ERMISSIBLE ANGLE DIFFERENCE �� FOR PARALLELING SYNCHRO

NOUS SYSTEMS
3ETTING RANGE� �^ TO ��^
7ITH SETTING �^ SYNCHRONOUS SWITCHING IS BLOCKED

� � � � 3 9 . # ( � 4 ) - %

� � S

,IMIT VALUES �5� �F AND �� MUST NOT BE EXCEEDED DUR

ING THIS TIME
3ETTING RANGE� � S TO �� S
OR0 �SYNCHRONOUS SWITCHING IS BLOCKED	
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/PERATING INSTRUCTIONS�6%�� 6�

��#����� '���� #��

4HE PARAMETERS ���� AND ���� ARE RELEVANT TO
ASYNCHRONOUS SWITCHING� 4HE PARAMETER !.',%
7).$7 �ADDRESS ����	 DEFINES BY HOW MANY DE

GREES THE ENVELOPE CURVE METHOD ENABLES CLOSING
PRIOR TO THE ZERO CROSSING METHOD� 4HE TWO CHANNEL
EVALUATION IN MODEL �6%�� REQUIRES THAT THE MORE
EXACT ZERO CROSSING METHOD DEFINES THE EXACT CLOS

ING INSTANT� AND THUS THE ENVELOPE CURVE METHOD
MUST HAVE ENABLED EARLIER THAN THE ZERO CROSSING
METHOD�

5SING THE CLOSING TIME OF THE CIRCUIT BREAKER 4
#"
�AD


DRESS ����	� THE DEVICE DETERMINES THE INSTANT AT
WHICH THE COMMAND MUST BE SENT SO THAT THE SYN

CHRONOUS MOMENT IS EXACTLY REACHED WHEN THE
BREAKER POLES CLOSE� ! MEANINGFUL BREAKER CLOSING
TIME IS ONLY IN THE HATCHED AREA OF &IGURE ���� #LOSING
DOES NOT TAKE PLACE IF THE BREAKER CLOSING TIME IS SET
TO0 �FACTORY SETTING	� FREQUENCY AND VOLTAGE BALANC

ING ARE� NEVERTHELESS� IN OPERATION� IF PRESENT
��6%���	�

� � � � ! . ' , % 7 ) . $ 7

� ^

!NGLE WINDOW BETWEEN COMMAND OF ENVELOPE CURVE
METHOD AND ZERO CROSSING METHOD
3ETTING RANGE� �^ TO ��^

� � � � # " # , / 3 % 4 -

M S

#LOSING TIME OF THE CIRCUIT BREAKER� 4IME BETWEEN COM

MAND OUTPUT AND CLOSING INSTANT OF THE BREAKER POLES
3ETTING RANGE� �� MS TO ��� MS OR0�
WITH SETTING0 CLOSING IS BLOCKED� VOLTAGE AND FREQUENCY
BALANCER OPERATE� IF AVAILABLE

0

!DDRESS ���� IS USED TO SET THE DURATION OF THE CLOSE
COMMAND TO THE CIRCUIT BREAKER� 4HIS DURATION MUST
ALWAYS BE GREATER THAN THE CLOSING TIME �ADDRESS
����	� IT MUST BE SUFFICIENTLY LONG SUCH THAT IT CAN BE
GUARANTEED THAT THE CIRCUIT BREAKER HAS COMPLETELY
FINISHED CLOSING AND HAS INTERRUPTED THE CLOSE CON

TROL CIRCUIT BY MEANS OF ITS AUXILIARY CONTACT�

4HE ACTIVE TIME �ADDRESS ����	 DETERMINES HOW LONG
THE DEVICE REMAINS READY FOR MEASUREMENTS AND OP

ERATION FOLLOWING STARTING� 4HE CONDITIONS FOR PARALLEL

ING MUST BE SATISFIED WITHIN THIS TIME� ! CLOSE COM

MAND NO LONGER TAKES PLACE AFTER THIS TIME�

� � � � # - $ � $ 5 2 ! 4 �

� � � S

$URATION OF CLOSE COMMAND
3ETTING RANGE� ��� S TO ��� S

� � � � ! # 4 ) 6 % 4 ) - %

0 S

$URING THE ACTIVE TIME� THE DEVICE IS READY FOR MEASURE

MENT AND OPERATION
3ETTING RANGE� � S TO ���� S
OR0� I�E� DEVICE IS OPERATIONAL UNTIL PARALLELING COMMAND
IS GIVEN OR OPERATION IS STOPPED �VIA BINARY INPUT	
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/PERATING INSTRUCTIONS�6%�� 6�

�� #����� '���� #��

$IFFERENT SECONDARY VOLTAGES 5� AND 5� MAY BE
PRESENT AT THE VOLTAGE TRANSFORMERS EVEN WITH EQUAL
PRIMARY VOLTAGES� DUE TO DIFFERENT TRANSFORMATION RA

TIOS OR OTHER TOLERANCES� !DDRESS ���� ALLOWS TO
MATCH TO THIS DIFFERENCE� 4HE &ACTOR 5��5� IS THE CAL


CULATED OR MEASURED RATIO OF THE SECONDARY VOLT

AGES� CORRECTION IS MADE INTERNALLY WITH THE REFER

ENCE VOLTAGE 5�� I�E� 5�

PROCESSED
� 5�

MEASURED
R

&ACTOR�

� � � � & A C T O R 5 � � 5 �

� � � � �

-ATCHING FACTOR FOR SECONDARY VOLTAGES
3ETTING RANGE� ����� TO �����
0RESETTING IS ������ I�E EQUAL VOLTAGES� NO CORRECTION

)N ORDER TO ENSURE THAT THE RELAY CANNOT BE STARTED
AGAIN AFTER SUCCESSFUL SYNCHRONIZATION AT A CERTAIN
SYNCHRONIZATION LOCATION� THE RELAY SHOULD BE LOCKED
AGAINST FURTHER INITIATION WITH THE SAME PARAMETER SET
�ADDRESS ����	� ! RENEWED START WITH THE SAME PA

RAMETER SET IS THEN ONLY POSSIBLE AFTER A STOP SIGNAL IS
ENTERED VIA A BINARY INPUT�

$URING TESTS� OR FOR SPECIAL APPLICATIONS� IT MAY BE
MEANINGFUL TO SWITCH THIS LOCKING OFF� )N THIS CASE� THE
RELAY DOES NOT CHECK THAT THE NEXT START IS CARRIED OUT
WITH A DIFFERENT PARAMETER SET� )T IS THEN NOT NECES

SARY TO STOP THE RELAY AFTER EACH SYNCHRONIZATION AT

TEMPT E�G� FOR DUMMY SYNCHRONIZATIONS DURING TESTS
OR COMMISSIONING�

� � � � 3 % 4 " , / # + �

/ .

"LOCK STARTING WITH THE ACTUAL PARAMETER SET AFTER
SYNCHRONIZATION

/. NORMAL SETTING

/&& DURING TEST� DUMMY SYNCHRONIZATION� OR SIMILAR/ & &

!DDRESS ���� $%,4! F 39. DEFINES THE LIMIT WITHIN
WHICH THE FREQUENCY DIFFERENCE MUST LIE WHEN THE
VOLTAGES ARE REGARDED AS SYNCHRONOUS� !BOVE THIS
FREQUENCY DIFFERENCE� ASYNCHRONOUS CLOSING IS POS


SIBLE UNDER CONSIDERATION OF THE VOLTAGE MAGNITUDE
DIFFERENCE� FREQUENCY DIFFERENCE AND THE CIRCUIT
BREAKER CLOSING TIME� "ELOW THIS FREQUENCY DIFFER

ENCE� ONLY SYNCHRONOUS SWITCHING IS POSSIBLE�

� � � � $ % , 4 ! F 3 9 .

� � M ( Z

0ERMISSIBLE FREQUENCY DIFFERENCE FOR SYNCHRONOUS
SWITCHING
3ETTING RANGE� �� M(Z TO �� M(Z
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/PERATING INSTRUCTIONS�6%�� 6�

��#����� '���� #��

����� 3ETTINGS FOR FREQUENCY BALANCING ��6%��� ONLY	

� � � � & 2 % 1 � " ! , ! . #

/ & &

3WITCHING /.�/&& OF THE FREQUENCY BALANCER�

/&& NO FREQUENCY BALANCING

WITH /. A CHOICE CAN BE MADE�
AFTER START FREQUENCY BALANCING COMMENCES

ONLY AFTER START COMMAND

BEFORE START FREQUENCY BALANCING COMMENCES
JUST AFTER CONNECTION OF THE AUXILIARY
SUPPLY VOLTAGE

"Y ENERGIZING BRIEFLY THE BINARY INPUT 3TOP � RENEWED
BALANCING CAN BE INITIATED

/ . A F T E R S T A R T

/ . B E F O R E S T A R T

4HE FREQUENCY CONTROL OUTPUTS OF �6%��� CAN BE
USED IN TWO MODES� )N THE BALANCING MODE� THEY IS

SUE CONTROL COMMANDS FOR THE SPEED REGULATOR IN OR

DER TO ADJUST THE FREQUENCY OF THE GENERATOR WHICH IS
TO BE PARALLELED� )N THE STATUS SIGNAL MODE� THE OUT

PUTS INDICATE THE STATUS OF THE FREQUENCY� 4HIS SEC

TION ����� IS VALID FOR THE BALANCING MODE� 0ROCEED
WITH 3ECTION ����� WHEN THE STATUS MODE IS DESIRED�

4HE OFF CONTROL RANGES �ADDRESSES ���� TO ����	
MUST FIRST BE DEFINED FOR FREQUENCY BALANCING� &IGURE
��� SHOWS THE MEANING OF THE FOUR PARAMETERS� 4HE
FREQUENCY IS NO LONGER CHANGED IN THE OFF CONTROL

RANGE� THE NEXT SYNCHRONIZATION POINT IS CALCULATED IN
ADVANCE IN THIS CASE� 4HE CLOSE COMMAND IS OUTPUT
ACCORDING TO THE PARAMETERIZED CLOSING TIME �AD

DRESS ����	� /UTSIDE THE OFF CONTROL RANGES� THE
CONTROL COMMANDS SHOWN IN THE FIGURE ARE PASSED TO
THE SPEED REGULATOR�

.O CONTROL PULSES ARE GIVEN WHEN THE VOLTAGE PHA

SORS DIFFER LESS THAN ��� FROM EACH OTHER AND ARE
GOING TO BECOME SYNCHRONOUS� 4HIS APPLIES� OF
COURSE� ONLY FOR THAT FREQUENCY RANGE WHICH IS PER

MISSIBLE FOR PARALLELING�

SUBSYNCHRONOUS OPERATION

)NCREASE

COMMANDS

.O COM


MANDS

$ECREASE

COMMANDS

.O COM


MANDS

$ECREASE

COMMANDS

OVERSYNCHRONOUS OPERATION

OFF CONTROL
RANGE

OFF CONTROL
RANGE

33�F�(Z /3�F�(Z�
F
�
� F

�
33�FMAX

33�FMIN
/3�FMIN

/3�FMAX
F
�
� F

�

SYNCHRONOUS
RANGE

)NCREASE

COMMANDS

�F
39.

�F
39.

33�F � &REQUENCY DIFFERENCE WITH SUBSYNCHRONOUS OPERATION F
�
� F

�

33�F
MAX

� &REQUENCY DIFFERENCE UPPER LIMIT OF OFF CONTROL RANGE

33�F
MIN

� &REQUENCY DIFFERENCE LOWER LIMIT OF OFF CONTROL RANGE

/3�F � &REQUENCY DIFFERENCE WITH OVERSYNCHRONOUS OPERATION F
�
� F

�

/3�F
MAX

� &REQUENCY DIFFERENCE UPPER LIMIT OF OFF CONTROL RANGE

/3�F
MIN

� &REQUENCY DIFFERENCE LOWER LIMIT OF OFF CONTROL RANGE

&IGURE ��� 3ETTING RANGES OF THE FREQUENCY BALANCER
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/PERATING INSTRUCTIONS�6%�� 6�

�� #����� '���� #��

.O OFF CONTROL RANGE IS PRESENT DURING OVERSYNCHRO

NOUS OPERATION� WHEN THE PERMISSIBLE FREQUENCY DIF

FERENCE FOR OVERSYNCHRONOUS SWITCHING �ADDRESS
����	 IS SET TO �� I�E� IN THIS CASE THE MACHINE IS FIRST
CONTROLLED UNTIL IT RUNS SUBSYNCHRONOUS� #ORRE

SPONDINGLY� NO SUBSYNCHRONOUS OFF CONTROL RANGE
IS PRESENT WHEN ADDRESS ���� IS SET TO ��

)N THE CASE OF OVERSYNCHRONOUS OPERATION� THE UPPER
LIMIT OF THE OFF CONTROL RANGE /3 $%, F

MAX
�ADDRESS

����	 IS SET SOMEWHAT LOWER �E�G� ���� (Z	 THAN THE
PERMISSIBLE FREQUENCY DIFFERENCE �F WITH F� � F� �AD

DRESS ����	� )F OVERSYNCHRONOUS SWITCHING IS NOT
PERMITTED �ADDRESS ���� SET TO � (Z	� THE LIMITS OF THE
OFF CONTROL RANGE FOR OVERSYNCHRONOUS OPERATION
�ADDRESSES ���� AND ����	 HAVE NO SIGNIFICANCE�
4HE FREQUENCY BALANCER THEN CONTROLS INTO THE SUB

SYNCHRONOUS RANGE IN THE CASE OF OVERSYNCHRONOUS
OPERATION�

)N THE CASE OF SUBSYNCHRONOUS OPERATION� THE UPPER
LIMIT OF THE OFF CONTROL RANGE 33 $%, F

MAX
�ADDRESS

����	 IS SET SOMEWHAT LOWER �E�G� ���� (Z	 THAN THE
PERMISSIBLE FREQUENCY DIFFERENCE �F WITH F� � F� �AD

DRESS ����	� )F SUBSYNCHRONOUS SWITCHING IS NOT PER

MITTED �ADDRESS ���� SET TO � (Z	� THE LIMITS OF THE
OFF CONTROL RANGE FOR SUBSYNCHRONOUS OPERATION
�ADDRESSES ���� AND ����	 HAVE NO SIGNIFICANCE�
4HE FREQUENCY BALANCER THEN CONTROLS INTO THE OVER

SYNCHRONOUS RANGE IN THE CASE OF SUBSYNCHRONOUS
OPERATION�

)F NEITHER OVERSYNCHRONOUS NOR SUBSYNCHRONOUS
SWITCHING IS PERMITTED� I�E� WHEN BOTH FREQUENCY DIF

FERENCE LIMIT VALUES IN ADDRESSES ���� AND ���� ARE
SET TO � (Z� THE FREQUENCY DIFFERENCE WILL BE REGU

LATED TO �� 4HE DEVICE CAN THEN ONLY GIVE A CLOSE
COMMAND UNDER THE CONDITIONS FOR SYNCHRONOUS
SWITCHING�

� � � � / 3 $ % , F M A X

� � � � ( Z

&REQUENCY BALANCING UPPER LIMIT OF THE OFF CONTROL
RANGE FOR OVERSYNCHRONOUS OPERATION F

�
� F

�

3ETTING RANGE� ���� (Z TO ���� (Z

� � � � / 3 $ % , F M I N

� � � � ( Z

&REQUENCY BALANCING LOWER LIMIT OF THE OFF CONTROL
RANGE FOR OVERSYNCHRONOUS OPERATION F

�
� F

�

3ETTING RANGE� ���� (Z TO ���� (Z

� � � � 3 3 $ % , F M A X

� � � � ( Z

&REQUENCY BALANCING UPPER LIMIT OF THE OFF CONTROL
RANGE FOR SUBSYNCHRONOUS OPERATION F

�
� F

�

3ETTING RANGE� ���� (Z TO ���� (Z

� � � � 3 3 $ % , F M I N

� � � � ( Z

&REQUENCY BALANCING LOWER LIMIT OF THE OFF CONTROL
RANGE FOR SUBSYNCHRONOUS OPERATION F

�
� F

�

3ETTING RANGE� ���� (Z TO ���� (Z

4HE CONTROL DURATION FACTORS AND THE PAUSE DURATION
FACTORS ARE SET IN ADDRESSES ���� TO ���� TO ADAPT
THE CONTROL COMMANDS TO THE CHARACTERISTIC OF THE
SPEED REGULATOR� 4HIS IS CARRIED OUT SEPARATELY FOR
OVERSYNCHRONOUS AND SUBSYNCHRONOUS OPERATION�
7HEN THE CONTROL DURATION FACTORS 33 +C �ADDRESS
����	 AND /3 +C �ADDRESS ����	 ARE SET TO ��� BAL

ANCING IS NOT POSSIBLE� 4HIS SETTING IS USED ONLY IN THE
STATUS MODE AS DESCRIBED IN 3ECTION ������

4HE CONTROL DURATION FOR SUBSYNCHRONOUS OPERATION
IS SET IN ADDRESS ����� 4HE CONTROL DIRECTION DE

PENDS ON THE ACTUAL FREQUENCY DIFFERENCE �F OUTSIDE
THE OFF CONTROL RANGE FOR SUBSYNCHRONOUS OPERA

TION �ADDRESSES ���� AND ����	� 4HE RELATIONSHIP
BETWEEN THE CONTROL DURATION FACTOR +C AND THE DURA

TION OF THE CONTROL COMMAND TC DEPENDING ON THE AC

TUAL FREQUENCY DIFFERENCE �F CAN BE SEEN IN &IGURE
����
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��#����� '���� #��

��

�

�

�

�

�

�

�

�

�

��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

T
#
�S

PARAMETER +
#

��

�

�

�

�

�

�

�

�

�

�F�(Z

&IGURE ��� &REQUENCY BALANCER CONTROL DURATION

��

�

�

�

�

�

�

�

�

�

��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

T

����

�F�(Z

0
�S

��

�

�

�

�

�

�

�

�

�

PARAMETER +
0

&IGURE ��� &REQUENCY BALANCER PAUSE DURATION
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/PERATING INSTRUCTIONS�6%�� 6�

�� #����� '���� #��

4HE PAUSE DURATION FOR SUBSYNCHRONOUS OPERATION
IS SET IN ADDRESS ����� 4HE RELATIONSHIP BETWEEN THE
PAUSE DURATION FACTOR +P AND THE DURATION OF THE

CONTROL PAUSE TP DEPENDING ON THE ACTUAL FREQUENCY
DIFFERENCE �F CAN BE SEEN IN &IGURE ���� 4HE MINI

MUM PAUSE DURATION IS ���� S�

� � � � 3 3 + C

�

&REQUENCY BALANCING CONTROL DURATION FACTOR FOR
SUBSYNCHRONOUS OPERATION F

�
� F

�
� REFER DIAGRAM

&IGURE ���
3ETTING RANGE� � TO ��
��� ONLY FOR STATUS INDICATIONS� 3ECTION �����	

� � � � 3 3 + P

�

&REQUENCY BALANCING PAUSE DURATION FACTOR FOR
SUBSYNCHRONOUS OPERATION F

�
� F

�
� REFER DIAGRAM

&IGURE ���
3ETTING RANGE� � TO ��

4HE CONTROL DURATION FOR OVERSYNCHRONOUS OPERATION
IS SET IN ADDRESS ����� 4HE CONTROL DIRECTION DE

PENDS ON THE ACTUAL FREQUENCY DIFFERENCE �F OUTSIDE
THE OFF CONTROL RANGE FOR OVERSYNCHRONOUS OPERA

TION �ADDRESSES ���� AND ����	� 4HE RELATIONSHIP
BETWEEN THE CONTROL DURATION FACTOR +C AND THE DURA

TION OF THE CONTROL COMMAND TC DEPENDING ON THE AC

TUAL FREQUENCY DIFFERENCE �F CAN BE SEEN IN &IGURE

����

4HE PAUSE DURATION FOR OVERSYNCHRONOUS OPERATION
IS SET IN ADDRESS ����� 4HE RELATIONSHIP BETWEEN THE
PAUSE DURATION FACTOR +P AND THE DURATION OF THE
CONTROL PAUSE TP DEPENDING ON THE ACTUAL FREQUENCY
DIFFERENCE �F CAN BE SEEN IN &IGURE ���� 4HE MINI

MUM PAUSE DURATION IS ���� S�

� � � � / 3 + C

�

&REQUENCY BALANCING CONTROL DURATION FACTOR FOR
OVERSYNCHRONOUS OPERATION F

�
� F

�
� REFER DIAGRAM

&IGURE ���
3ETTING RANGE� � TO ��
��� ONLY FOR STATUS INDICATIONS� 3ECTION �����	

� � � � / 3 + P

�

&REQUENCY BALANCING PAUSE DURATION FACTOR FOR
OVERSYNCHRONOUS OPERATION F

�
� F

�
� REFER DIAGRAM

&IGURE ���
3ETTING RANGE� � TO ��

4HE MINIMUM PULSE DURATION FOR THE CONTROL PULSES
CAN BE SET UNDER ADDRESS ����� 4HIS DEFINITE MINI

MUM TIME CUTS THE CHARACTERISTIC AT THE TRANSITION BE


TWEEN OVERSYNCHRONOUS AND SUBSYNCHRONOUS OPER

ATION AND� THUS� ALLOWS SPEEDY REGULATION INTO THE
DESIRED RANGE�

� � � � & " - ) . 0 5 , 3

� � � M S
-INIMUM PUSE DURATION FOR FREQUENCY BALANCING
3ETTING RANGE� �� MS TO ��� MS
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��#����� '���� #��

����� 3ETTINGS FOR VOLTAGE BALANCING ��6%��� ONLY	

� � � � 6 / , 4 � " ! , ! . #

/ & &

/ . A F T E R S T A R T

/ . B E F O R E S T A R T

3WITCHING /.�/&& OF THE VOLTAGE BALANCER�

/&& NO VOLTAGE BALANCING

WITH /. A CHOICE CAN BE MADE�
AFTER START VOLTAGE BALANCING COMMENCES

ONLY AFTER START COMMAND

BEFORE START VOLTAGE BALANCING COMMENCES
JUST AFTER CONNECTION OF THE AUXILIARY
SUPPLY VOLTAGE

"Y ENERGIZING BRIEFLY THE BINARY INPUT 3TOP � RENEWED
BALANCING CAN BE INITIATED

4HE VOLTAGE CONTROL OUTPUTS OF �6%��� CAN BE USED
IN TWO MODES� )N THE BALANCING MODE� THEY ISSUE
CONTROL COMMANDS FOR THE VOLTAGE REGULATOR IN ORDER
TO ADJUST THE VOLTAGE OF THE GENERATOR WHICH IS TO BE
PARALLELED� )N THE STATUS SIGNAL MODE� THE OUTPUTS IN

DICATE THE STATUS OF THE VOLTAGE� 4HIS SECTION ����� IS
VALID FOR THE BALANCING MODE� 0ROCEED WITH 3ECTION
����� WHEN THE STATUS MODE IS DESIRED�

4HE CONTROL DURATION FACTORS AND THE PAUSE DURATION
FACTORS ARE SET IN ADDRESSES ���� TO ���� TO ADAPT
THE CONTROL COMMANDS TO THE CHARACTERISTIC OF THE
VOLTAGE REGULATOR� 4HIS IS CARRIED OUT SEPARATELY FOR A
VOLTAGE DROP AND A VOLTAGE RISE�

7HEN THE CONTROL DURATION FACTORS 5��5� +C �AD

DRESS ����	 AND 5��5� +C �ADDRESS ����	 ARE SET

TO ��� BALANCING IS NOT POSSIBLE� 4HIS SETTING IS USED
ONLY IN THE STATUS MODE AS DESCRIBED IN 3ECTION
������

4HE CONTROL DURATION FOR 5� � 5� IS SET IN ADDRESS
����� 4HE DIRECTION OF ADJUSTMENT IS 5 DECREASE �
4HE RELATIONSHIP BETWEEN THE CONTROL DURATION FACTOR
+C AND THE DURATION OF THE CONTROL COMMAND TC DE

PENDING ON THE ACTUAL VOLTAGE DIFFERENCE �5 CAN BE
SEEN IN &IGURE ����

4HE PAUSE DURATION FOR 5� � 5� IS SET IN ADDRESS
����� 4HE RELATIONSHIP BETWEEN THE PAUSE DURATION
FACTOR +P AND THE DURATION OF THE CONTROL PAUSE TP DE

PENDING ON THE ACTUAL VOLTAGE DIFFERENCE �5 CAN BE
SEEN IN &IGURE ���� 4HE MINIMUM PAUSE DURATION IS
���� S�

� � � � 5 � � 5 � + C 6OLTAGE BALANCING CONTROL DURATION FACTOR FOR 5�
DECREASE �5� � 5�	� REFER DIAGRAM &IGURE ���
3ETTING RANGE� � TO ��
��� ONLY FOR STATUS INDICATIONS� SEE 3ECTION �����	

�

� � � � 5 � � 5 � + P

�

6OLTAGE BALANCING PAUSE DURATION FACTOR FOR 5�
DECREASE �5� � 5�	� REFER DIAGRAM &IGURE ���
3ETTING RANGE� � TO ��

4HE CONTROL DURATION FOR 5� � 5� IS SET IN ADDRESS
����� 4HE DIRECTION OF ADJUSTMENT IS 5 INCREASE �
4HE RELATIONSHIP BETWEEN THE CONTROL DURATION FACTOR
+C AND THE DURATION OF THE CONTROL COMMAND TC DE

PENDING ON THE ACTUAL VOLTAGE DIFFERENCE �5 CAN BE
SEEN IN &IGURE ����

4HE PAUSE DURATION FOR 5� � 5� IS SET IN ADDRESS
����� 4HE RELATIONSHIP BETWEEN THE PAUSE DURATION
FACTOR +P AND THE DURATION OF THE CONTROL PAUSE TP DE

PENDING ON THE ACTUAL VOLTAGE DIFFERENCE �5 CAN BE
SEEN IN &IGURE ���� 4HE MINIMUM PAUSE DURATION IS
���� S�
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��

�

�

�

�

�

�

�

�

�

� � � � �� �� �� �� �� �� �� ��

T
#
�S

��

�

�

�

�

�

�

�

�

�

PARAMETER +
#

�5�6

&IGURE ��� 6OLTAGE BALANCER #ONTROL DURATION

��

�

�

�

�

�

�

�

�

�

T
0
�S

����

� � � � �� �� �� �� �� �� �� ��

��

�

�

�

�

�

�

�

�

�

PARAMETER +
0

�5�6

&IGURE ��� 6OLTAGE BALANCER PAUSE DURATION
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��#����� '���� #��

� � � � 5 � � 5 � + C

�

6OLTAGE BALANCING CONTROL DURATION FACTOR FOR 5�
INCREASE �5� � 5�	� REFER DIAGRAM &IGURE ���
3ETTING RANGE� � TO ��
��� ONLY FOR STATUS INDICATIONS� SEE 3ECTION �����	

� � � � 5 � � 5 � + P

�

6OLTAGE BALANCING PAUSE DURATION FACTOR FOR 5�
INCREASE �5� � 5�	� REFER DIAGRAM &IGURE ���
3ETTING RANGE� � TO ��

4HE MINIMUM PULSE DURATION FOR THE CONTROL PULSES
CAN BE SET UNDER ADDRESS ����� 4HIS DEFINITE MINI

MUM TIME CUTS THE CHARACTERISTIC AT THE TRANSITION BE


TWEEN OVERSYNCHRONOUS AND SUBSYNCHRONOUS OPER

ATION AND� THUS� ALLOWS SPEEDY REGULATION INTO THE
DESIRED RANGE�

� � � � 6 " - ) . 0 5 , 3

� � � M S
-INIMUM PUSE DURATION FOR VOLTAGE BALANCING
3ETTING RANGE� �� MS TO ��� MS
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/PERATING INSTRUCTIONS�6%�� 6�

�� #����� '���� #��

����� /UTPUT OF STATUS SIGNALS ��6%��� ONLY	

4HE FREQUENCY AND VOLTAGE CONTROL OUTPUTS OF
�6%��� CAN BE USED IN TWO MODES� )N THE BALANCING
MODE� THEY ISSUE CONTROL PULSES FOR THE SPEED AND
VOLTAGE REGULATOR IN ORDER TO ADJUST THE FREQUENCY
AND VOLTAGE OF THE GENERATOR WHICH IS TO BE PARAL

LELED� )N THE STATUS SIGNAL MODE� THE OUTPUTS INDICATE
THE STATUS OF THE FREQUENCY� VOLTAGE� AND PHASE
ANGLE DIFFERENCE� 4HIS SECTION ����� IS VALID FOR THE
STATUS MODE� 7HEN FREQUENCY AND VOLTAGE BALANC

ING IS REQUIRED� REFER TO THE SECTIONS ����� AND ������

4HE MODE MUST BE THE SAME FOR ONE PARAMETER SET
BUT MAY BE DIFFERENT FOR A DIFFERENT PARAMETER SET�

&IGURE ��� ILLUSTRATES THE FREQUENCY DIFFERENCE
RANGES IN WHICH THE FREQUENCY SIGNALS ARE ISSUED�

&� �� WHEN THE FREQUENCY F� IS TOO HIGH�
&� �� WHEN THE FREQUENCY F� IS TOO LOW�

4HE FREQUENCY F� MUST BE IN THE OPERATING RANGE
���� (Z� F�� ���� (Z FOR F

.
� �� (Z� OR ���� (Z�

F�� ���� (Z FOR F
.
� �� (Z� AS STATED IN THE 4ECHNI


CAL DATA �3ECTION �����	�

SUBSYNCHRONOUS OPERATION OVERSYNCHRONOUS OPERATION

�

SYNCHRONOUS RANGE

�ADDRESS �
��	

/UTPUT & ��

�FREQ� TOO LOW	

/UTPUT & ��

�FREQ� TOO HIGH	

.O STATUS

OUTPUTS

F� � F� F� � F�

$%,4! F��F�

�ADDRESS �
��	

$%,4! F��F�

�ADDRESS �
��	

��F�F

&IGURE ��� 3TATUS SIGNALS IN THE FREQUENCY RANGE

/UTPUT 5 ��

�VOLT� TOO HIGH	5� � 5�

$%,4! 5��5�

�ADDRESS �
��	

5� � 5�

.O STATUS OUT


PUTS

/UTPUT 5 ��

�VOLT� TOO LOW	

$%,4! 5��5�

�ADDRESS �
��	

��5

�5

&IGURE ���� 3TATUS SIGNALS IN THE VOLTAGE RANGE

.O STATUS OUT


PUTS

5
�

5
�

/UTPUT � ��

�ANGLE TOO LARGE	

/UTPUT � ��

�ANGLE TOO SMALL	

$%,4! 0()

�ADDRESS �
��	

$%,4! 0()

�ADDRESS �
��	

���� ���

&IGURE ���� 3TATUS SIGNALS IN THE ANGLE RANGE
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��#����� '���� #��

.O SIGNALS ARE ISSUED WITHIN THE PERMISSIBLE FRE

QUENCY RANGE AS SET UNDER ADDRESSES �
�� AND
�
�� �SEE 3ECTION ������ THE 
 REPRESENT THE PA

RAMETER SET	�

3IMILARLY� THE VOLTAGE STATUS SIGNAL ARE GENERATED AS
ILLUSTRATED IN &IGURE �����

5� ��WHEN THE VOLTAGE 5� IS TOO HIGH�
5� ��WHEN THE VOLTAGE 5� IS TOO LOW�

4HE VOLTAGE 5� MUST LIE WITHIN THE LIMITS AS PARAME

TERIZED UNDER ADDRESSES �
�� AND �
�� �SEE 3EC

TION �����	�

.O SIGNALS ARE ISSUED WITHIN THE PERMISSIBLE VOLTAGE
RANGE AS SET UNDER ADDRESSES �
�� AND �
�� �SEE
3ECTION ������ THE 
 REPRESENT THE PARAMETER SET	�

4HE PHASE ANGLE STATUS SIGNALS ARE GENERATED AC

CORDING THE ILLUSTRATION IN &IGURE �����

� �� WHEN THE ANGLE BETWEEN 5� AND 5� IS
TOO LARGE AND POSITIVE �5� LEADING	�

� �� WHEN THE ANGLE BETWEEN 5� AND 5� IS
TOO LARGE AND NEGATIVE �5� LAGGING	�

!DDRESS ���� DETERMINES AT WHAT TIME THE STATUS
SIGNALS ARE OUTPUT� /&& MEANS NO STATUS OUTPUTS�
4WO POSSIBILITIES EXIST FOR THE/. CONDITION� GENERA


TION OF THE STATUS SIGNALS MAY COMMENCE AFTER START�
I�E� AFTER THE START SIGNAL IS REGISTERED BY THE RELAY� OR
BEFORE START� I�E� AS SOON AS THE RELAY IS SWITCHED ON
AND OPERATIVE�

4HE CONTROL DURATION FACTORS 33 +C �ADDRESS ���� FOR
OVERSYNCHRONOUS OPERATION	 AND /3 +C �ADDRESS
���� FOR SUBSYNCHRONOUS OPERATION	 MUST BOTH BE
SET TO �� WHEN THE STATUS SIGNAL MODE IS USED�

!DDRESS ���� DETERMINES AT WHAT TIME THE STATUS
SIGNALS ARE OUTPUT� 4HIS SETTING MUST BE EQUAL TO THE
SETTING OF ADDRESS �����

4HE LIMITS OF VOLTAGE DIFFERENCE HAVE ALREADY BEEN
SET UNDER ADDRESSES ���� AND ����� �SEE 3ECTION
�����	�

4HE CONTROL DURATION FACTORS 5��5� +C �ADDRESS
����	 AND 5��5� +C �ADDRESS ����	 MUST BOTH BE
SET TO �� WHEN THE STATUS SIGNAL MODE IS USED�

.OTE� 4HE FOUR DURATION FACTORS 33 +C �ADDRESS
����	� /3 +C �ADDRESS ����	� 5��5� +C �ADDRESS
����	 AND 5��5� +C �ADDRESS ����	 MUST ALL BE SET
TO �� FOR STATUS SIGNAL MODE EVEN WHEN ONE OF THE
STATUS OUTPUTS IS NOT USED OR ADDRESS ���� AND�OR
���� ARE SET /&&�

4HE REMAINING ADDRESSES ARE USED ONLY IN THE BAL

ANCING MODE �3ECTION ����� AND �����	�

� � � � & 2 % 1 � " ! , ! . #

/ & &

3WITCHING /.�/&& OF THE STATUS SIGNALS�

/&& NO STATUS SIGNALS

WITH /. A CHOICE CAN BE MADE�
AFTER START STATUS SIGNALS COMMENCE ONLY AFTER

START COMMAND

BEFORE START STATUS SIGNALS COMMENCE JUST AFTER
CONNECTION OF THE AUXILIARY
SUPPLY VOLTAGE

/ . A F T E R S T A R T

/ . B E F O R E S T A R T

� � � � 3 3 + C

�

#ONTROL DURATION FACTOR FOR SUBSYNCHRONOUS
OPERATION F

�
� F

�

MUST BE SET TO �� FOR STATUS INDICATIONS

� � � � / 3 + C

�

#ONTROL DURATION FACTOR FOR OVERSYNCHRONOUS
OPERATION F

�
� F

�

MUST BE SET TO �� FOR STATUS INDICATIONS
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�� #����� '���� #��

� � � � 6 / , 4 � " ! , ! . #

/ & &

/ . A F T E R S T A R T

/ . B E F O R E S T A R T

3WITCHING /.�/&& OF THE STATUS SIGNALS

SETTING MUST BE EQUAL TO THAT OF ADDRESS ����

� � � � 5 � � 5 � + C #ONTROL DURATION FACTOR FOR 5� � 5�
MUST BE SET TO �� FOR STATUS INDICATIONS�

� � � � 5 � � 5 � + C

�

#ONTROL DURATION FACTOR FOR 5� � 5�
MUST BE SET TO �� FOR STATUS INDICATIONS
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��#����� '���� #��

��� !NNUNCIATIONS

����� )NTRODUCTION

!FTER SYNCHRONIZATION� ANNUNCIATIONS AND MESSAGES
PROVIDE A SURVEY OF THE FUNCTION OF THE DEVICE� AND
SERVE FOR CHECKING SEQUENCES OF FUNCTIONAL STEPS
DURING TESTING AND COMMISSIONING� &URTHER� THEY
PROVIDE INFORMATION ABOUT THE CONDITION OF MEA

SURED DATA AND THE DEVICE ITSELF DURING NORMAL OPER

ATION�

4O READ OUT RECORDED ANNUNCIATIONS� NO CODEWORD
INPUT IS NECESSARY�

4HE ANNUNCIATIONS GENERATED IN THE DEVICE ARE PRES

ENTED IN VARIOUS WAYS�

,%$ INDICATIONS IN THE FRONT PLATE OF THE DEVICE
�&IGURE ��� OR ���	�

"INARY OUTPUTS �OUTPUT RELAYS	 VIA THE CONNECTIONS
OF THE DEVICE�

)NDICATIONS IN THE DISPLAY ON THE FRONT PLATE OR ON
THE SCREEN OF A PERSONAL COMPUTER� VIA THE OPERAT

ING INTERFACE�

4O CALL UP ANNUNCIATIONS ON THE OPERATOR DEVICE� THE
FOLLOWING POSSIBILITIES EXIST�

"LOCK PAGING WITH THE KEYS Å FORWARDS OR Ç BACK

WARDS UP TO ADDRESS �����

$IRECT SELECTION WITH ADDRESS CODE� USING KEY $!�
ADDRESS � � � � AND EXECUTE WITH KEY %�

0RESS KEY -�3 �- STANDS FOR MESSAGES � 3 FOR
SIGNALS 	� THEN THE ADDRESS ���� APPEARS AUTO

MATICALLY AS THE BEGINNING OF THE ANNUNCIATION
BLOCKS�

"LOCK �� /PERATIONAL ANNUNCIATIONS� THESE ARE
MESSAGES WHICH CAN APPEAR DURING
THE OPERATION OF THE DEVICE� INFORMATION
ABOUT CONDITIONS OF DEVICE FUNCTIONS�
MEASUREMENT DATA ETC�

"LOCK �� !NNUNCIATIONS FOR THE LAST PARALLELING
PROCEDURE� START� CONDITION OF �5� �F�
��� CONTROL AND CLOSING COMMAND� OR
SIMILAR�

"LOCK �� !NNUNCIATIONS FOR THE PREVIOUS PARALLEL

ING PROCEDURE� AS BLOCK ���

"LOCK �� !NNUNCIATIONS FOR THE LAST BUT TWO PAR

ALLELING PROCEDURE� AS BLOCK ���

"LOCK �� )NDICATION OF OPERATIONAL MEASURED VAL

UES �VOLTAGES� FREQUENCIES� DIFFER

ENCES� PHASE ROTATION	�

� � � �

! . . 5 . # ) ! 4 ) / . 3
#OMMENCEMENT OF ANNUNCIATION BLOCKS

! COMPREHENSIVE LIST OF THE POSSIBLE ANNUNCIATIONS AND OUTPUT FUNCTIONS WITH THE ASSOCIATED FUNCTION NUMBER
&.O IS GIVEN IN !PPENDIX #� )T IS ALSO INDICATED TO WHICH DEVICE EACH ANNUNCIATION CAN BE ROUTED�
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�� #����� '���� #��

����� /PERATIONAL ANNUNCIATIONS ON THE DISPLAY OR VIA THE OPERATING INTERFACE
ADDRESS BLOCK ��

/PERATIONAL ANNUNCIATIONS CONTAIN INFORMATION
WHICH THE UNIT PROVIDES DURING OPERATION AND ABOUT
THE OPERATION� 4HEY BEGIN AT ADDRESS ����� )MPOR

TANT EVENTS AND STATUS CHANGES ARE CHRONOLOGICALLY
LISTED� STARTING WITH THE MOST RECENT MESSAGE� 4IME
INFORMATION IS SHOWN IN MINUTES� 5P TO �� OPERATION

AL INDICATIONS CAN BE STORED� )F MORE OCCUR� THE OLDEST
ARE ERASED IN SEQUENCE�

4HE INPUT OF THE CODEWORD IS NOT REQUIRED� !FTER SE

LECTION OF THE ADDRESS ���� �BY DIRECT SELECTION WITH
$! � � � � % AND�OR PAGING WITH Å OR Ç AND FURTHER
PAGING WITH ! OR "	 THE OPERATIONAL ANNUNCIATIONS

APPEAR� 4HE BOXES BELOW SHOW ALL AVAILABLE OPERA

TIONAL ANNUNCIATIONS FOLLOWING THE BOX WITH THE MAIN
BLOCK HEADING� )N EACH SPECIFIC CASE� OF COURSE� ONLY
THE ASSOCIATED ANNUNCIATIONS APPEAR IN THE DISPLAY�

.EXT TO THE BOXES BELOW� THE ABBREVIATED FORMS ARE
EXPLAINED� )T IS INDICATED WHETHER AN EVENT IS AN

NOUNCED ON OCCURRENCE �# � #OMING 	 OR A STATUS
IS ANNOUNCED #OMING AND 'OING �#�'	� 4HE FIRST
LISTED MESSAGE IS� AS EXAMPLE� THE BEGIN OF THE CON

DITION AND THE FOLLOWING LINE GIVES THE CONSECUTIVE
NUMBER AND RELATIVE TIME �FROM THE LAST RESTART	�

� � � � / 0 % 2 ! 4 ) / . ! ,

! . . 5 . # ) ! 4 ) / . 3

3 9 . # ( 2 � �  

N � � � � � M I N

, % $ R E S E T

"EGINNING OF THE BLOCKS /PERATIONAL AN

NUNCIATIONS

0ARALLELING IN PROGRESS� GENERAL �#�'	

%XAMPLE FOR CONSECUTIVE .O� AND RELATIVE
TIME

,%$ RESET OR TESTED �#	

& A I L U R E � 6

& A I L U R E ' % !

& A I L U R E : % !

0 A R � R U N N I N G

& A I L U R E � � 6

& A I L U R E � 6

& A I L U R E � � 6

&AILURE � 6 INTERNAL SUPPLY VOLTAGE �#�'	

&AILURE COMMAND RELAY ON BASIC INPUT�OUTPUT
MODULE '%! �#�'	
&AILURE COMMAND RELAY ON ADDITIONAL INPUT�OUTPUT
MODULE :%! �ONLY �6%���	 �#�'	
0ARAMETERS ARE BEING SET �#�'	

&AULTY SELECTION OF A PARAMETER BLOCK �NO OR MORE
THAN � PARAMETER SET SELECTED	 �#�'	

&AILURE �� 6 INTERNAL SUPPLY VOLTAGE �#�'	

&AILURE � 6 ANALOG�DIGITAL CONVERTER �#�'	

&AILURE �� 6 INTERNAL SUPPLY VOLTAGE �#�'	

0 A R 3 E L E C � & L T

0 A R � $ A T A & L T

2 E S T A R T

) N I T I A L � & L T

0ARAMETER DATA FAULTY �#	

2E START ANNUNCIATION OF THE PROCESSOR SYSTEM �#	

&AULT DURING INITIALIZATION OF THE PROCESSOR SYSTEM �#	

0 H A S E 3 E Q � & L T 0HASE SEQUENCE WRONG �#	
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. / 3 % 4 3 % , % # .O PARAMETER SET HAS BEEN SELECTED� WHEN LONGER
THAN � SEC

3 % 4 3 % , % # � � 0ARAMETER SET � IS SELECTED

3 % 4 3 % , % # � � 0ARAMETER SET � IS SELECTED

3 % 4 3 % , % # � � 0ARAMETER SET � IS SELECTED

3 % 4 3 % , % # � � 0ARAMETER SET � IS SELECTED

3 % 4 3 % , % # � � 0ARAMETER SET � IS SELECTED

3 % 4 3 % , % # � � 0ARAMETER SET � IS SELECTED

; 4 A B L E E M P T Y = )F NOT ALL STORAGE PLACES ARE USED� THE RE

MAINING ARE INDICATED AS EMPTY

����� !NNUNCIATIONS CONCERNING PARALLELING PROCEDURE ADDRESS BLOCKS �� TO ��

4HE ANNUNCIATIONS WHICH OCCURRED DURING THE LAST
THREE PARALLELING PROCEDURES CAN BE READ OFF� 4HE IN

DICATIONS ARE RECORDED IN THE SEQUENCE FROM THE
YOUNGEST TO THE OLDEST UNDER ADDRESS ����� ����
AND ����� 7ITH A NEW PARALLELING PROCEDURE� THE
DATA RELATING TO THE OLDEST ARE ERASED� )NPUT OF THE CO

DEWORD IS NOT REQUIRED�

4O CALL UP THE DATA OF THE LAST PARALLELING PROCEDURE�

ONE GOES TO ADDRESS ���� EITHER BY DIRECT ADDRESS
$! OR BY PAGING WITH THE KEYS Å OR Ç� 7ITH THE KEYS
! OR " ONE CAN PAGE THE INDIVIDUAL ANNUNCIATIONS FOR

WARDS OR BACKWARDS�

)N THE FOLLOWING CLARIFICATION� ALL THE AVAILABLE ANNUN

CIATIONS FOR PARALLELING ARE ATTACHED TO THE BLOCK WITH
THE MAIN ADDRESS� )N A SPECIFIC CASE� OF COURSE� ONLY
THE ASSOCIATED ANNUNCIATIONS APPEAR IN THE DISPLAY�

"EGINNING OF THE BLOCKS ,AST SYNCHRONIZATION� � � � , ! 3 4

3 9 . # ( 2 / . ) : ! 4 ) / .

3 9 . # ( 2 � . O � #ONSECUTIVE .O� N OF THE PARALLELING PROCEDURE �E�G�
�	

S T A R T E D 0ARALLELING PROCEDURE STARTED�TIME	

S T A R T E D � 3 � 0ARALLELING STARTED WITH PARAMETER SET �

S T A R T E D � 3 � 0ARALLELING STARTED WITH PARAMETER SET �

S T A R T E D � 3 � 0ARALLELING STARTED WITH PARAMETER SET �

S T A R T E D � 3 � 0ARALLELING STARTED WITH PARAMETER SET �

S T A R T E D � 3 � 0ARALLELING STARTED WITH PARAMETER SET �

S T A R T E D � 3 � 0ARALLELING STARTED WITH PARAMETER SET �
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! B O R T E D 0ARALLELING PROCEDURE ABORTED �E�G� BECAUSE OF
WRONG PHASE SEQUENCE OR PARAMETER DATA FAULT	

$ E L T A 5 � � 6OLTAGE MAGNITUDE DIFFERENCE �5 TOO LARGE

$ E L T A 5 O K 6OLTAGE MAGNITUDE DIFFERENCE �5 WITHIN THE SET LIMITS

$ E L T A & � � &REQUENCY DIFFERENCE �F TOO LARGE

$ E L T A & O K &REQUENCY DIFFERENCE �F WITHIN THE SET LIMITS

0 H I � � 0HASE ANGLE DIFFERENCE �� TOO LARGE

0 H I O K 0HASE ANGLE DIFFERENCE �� WITHIN THE SET LIMITS

5 � 5 � S Y N C H 6OLTAGES ARE SYNCHRONOUS �FOR SYNCHRONOUS PARALLEL

ING	

5 � 5 � A S Y N C 6OLTAGES ARE ASYNCHRONOUS �FOR ASYNCHRONOUS PARAL

LELING	

& A I L � 5 M E A S -EASURED VOLTAGES FAULTY �E�G� FAILURE OF A VOLTAGE	

3 T O P P E D 0ARALLELING STOPPED �E�G� VIA BINARY INPUT	

4 S Y N 3 4 ! 2 4 3YNCHRONIZING TIME STARTED

4 S Y N 3 4 / 0 3YNCHRONIZING TIME STOPPED

4 S Y N O V E R 0ERMISSIBLE SYNCHRONIZING TIME EXPIRED

3 Y N C � � � M I N 3YNCHRONIZATION CONDITION LONGER THAN � MINUTE

3TATUS ANNUNCIATIONS�

5 � � � 6OLTAGE MAGNITUDE 5� TOO LARGE

5 � � � 6OLTAGE MAGNITUDE 5� TOO SMALL

5 � � � 6OLTAGE MAGNITUDE 5� TOO LARGE

5 � � � 6OLTAGE MAGNITUDE 5� TOO SMALL

& � � � &REQUENCY F� TOO LARGE

& � � � &REQUENCY F� TOO SMALL

& � � � &REQUENCY F� TOO LARGE

& � � � &REQUENCY F� TOO SMALL
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#OMMAND ANNUNCIATIONS�

# L O S E � # M D #LOSING COMMAND GIVEN BY THE ENVELOP CURVE MEA

SURING ALGORITHM �METHOD �	

# L O S E � R E S 2ESET OF CLOSING COMMAND �

# L O S E � # M D #LOSING COMMAND GIVEN BY THE ZERO CROSSING MEA

SURING ALGORITHM �METHOD �	

# L O S E � R E S 2ESET OF CLOSING COMMAND �

4 A B L E O V E R F L O W

4 A B L E S U P E R C E D E D

MEANS� NO PARALLELING DATA ARE RECORDED �YET	

MEANS� FURTHER DATA HAD BEEN ANNOUNCED BUT ARE LOST
BECAUSE OF MEMORY OVERFLOW
A NEW PARALLELING PROCEDURE OCCURRED DURING READ OUT
OF DATA� LEAVE THE BLOCK AND CALL IT UP AGAIN

4 A B L E E M P T Y

4HE DATA OF THE SECOND TO LAST SYNCHRONIZATION CAN BE FOUND UNDER ADDRESS ����� 4HE AVAILABLE ANNUNCIATIONS
ARE THE SAME AS FOR THE LAST SYNCHRONIZATION�

� � � � � N D 4 / , ! 3 4

3 9 . # ( 2 / . ) : ! 4 ) / .
"EGINNING OF BLOCK 3ECOND TO LAST SYNCHRONIZATION

ETC�

4HE DATA OF THE THIRD TO LAST SYNCHRONIZATION CAN BE FOUND UNDER ADDRESS ����� 4HE AVAILABLE ANNUNCIATIONS
ARE THE SAME AS FOR THE LAST SYNCHRONIZATION�

� � � � � R D 4 / , ! 3 4

3 9 . # ( 2 / . ) : ! 4 ) / .
"EGINNING OF BLOCK 4HIRD TO LAST SYNCHRONIZATION

ETC�
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����� !NNUNCIATIONS ON ,%$ INDICATORS AND OUTPUT SIGNAL RELAYS

4HE UNIT �6%��� CONTAINS � ,%$S� MODEL �6%��� CONTAINS �� ,%$S FOR OPTICAL INDICATIONS ON THE FRONT� &RONT
VIEWS ARE ILLUSTRATED IN &IGURES ��� AND ��� �3ECTION �����	� 4ABLE ��� LISTS THE MEANINGS OF THE INDICATIONS FOR
MODEL �6%���� VALID ALSO FOR THE BASIC INPUT�OUTPUT MODULE OF MODEL �6%����

,%$ $ESIGNATION #OLOR -EANING

"ETRIEB�3ERVICE GREEN $EVICE IS IN SERVICE
3T¶RUNG�"LOCKED RED $EVICE IS BLOCKED� INTERNAL FAULT DETECTED
%IN !�#LOSING ! RED #LOSING COMMAND � ��ST CHANNEL	 PRESENT
%IN "�#LOSING " RED #LOSING COMMAND � ��ND CHANNEL	 PRESENT
!NGEREGT�3TARTED RED $EVICE IS STARTED� EXTINGUISHES WITH CLOSING COMMAND OR WHEN ABORTED
�F � RED &REQUENCY DIFFERENCE WITHIN THE PERMISSIBLE LIMITS
�5 � RED 6OLTAGE DIFFERENCE WITHIN THE PERMISSIBLE LIMITS
� � RED !NGLE DIFFERENCE WITHIN THE PERMISSIBLE LIMITS �SYNCHRONOUS SWITCHING	

�
�
�
�
�
�

4ABLE ��� ,%$S ON BASIC INPUT�OUTPUT MODULE ��6%��� AND �6%���	

4HE ,%$ � FLASHES DURING PARAMETERIZING� 7HEN PUSHING THE BUTTON 2%3%4 ,%$ ON THE FRONT OF THE DEVICE� ALL
,%$S ARE ILLUMINATED� 4HUS� THE ,%$S ARE TESTED� 4HIS PUSH BUTTON CAN BE ACCESSED WHEN THE COVER IS
CLOSED�

4HE INDICATIONS ON THE ADDITIONAL INPUT�OUTPUT MODULE OF MODEL �6%��� ARE LISTED IN 4ABLE ���� 4HE MEANING OF
,%$ � TO ,%$ �� DEPENDS ON THE SELECTED SYNCHRONIZATION MODE� )N BALANCING MODE� THEY INDICATE THE CONTROL
COMMANDS� IN STATUS MODE� THEY INDICATE THE STATUS OF THE MEASURED VALUES�

!BWURF�3TOP RED ILLUMINATED FOR AT LEAST � S AFTER RECEPTION OF A STOP SIGNAL
F RED ILLUMINATED DURING CONTROL COMMAND INCREASE FREQUENCY �BALANC�	

ILLUMINATED DURING STATUS FREQUENCY TOO HIGH �STATUS	
F RED ILLUMINATED DURING CONTROL COMMAND DECREASE FREQUENCY �BALANC�	

ILLUMINATED DURING STATUS FREQUENCY TOO LOW �STATUS	
5 RED ILLUMINATED DURING CONTROL COMMAND INCREASE VOLTAGE �BALANC�	

ILLUMINATED DURING STATUS VOLTAGE TOO HIGH �STATUS	
5 RED ILLUMINATED DURING CONTROL COMMAND DECREASE VOLTAGE �BALANC�	

ILLUMINATED DURING STATUS VOLTAGE TOO HIGH �STATUS	
�F �� RED ILLUMINATED DURING SYNCHRONISM� I�E� �F � $%,4! F 39. ��
��	
�� � RED PHASE SEQUENCE WRONG OR MEASURED VOLTAGE FAULTY
3YNC��BLOCK� RED SYNCHRONIZATION BLOCKED

,%$ $ESIGNATION #OLOR -EANING

�
�

�

��

��

��
��
��

!

"

!

"

4ABLE ��� ,%$S ON ADDITIONAL INPUT�OUTPUT MODULE ��6%��� ONLY	

4HE ALLOCATION OF THE SIGNAL OUTPUT RELAYS IS SHOWN IN THE CONNECTION DIAGRAMS IN APPENDIX " AND EXPLAINED IN
THE FOLLOWING TABLE�
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!LARM RELAY $EVICE FAULT INDICATES A DISTURBANCE BY DROP OFF OF THE .# CONTACT� 7HEN THE AUXILIARY VOLTAGE IS
ABSENT� THE RELAY DROPS OFF� 7ITH AUXILIARY VOLTAGE PRESENT� THE RELAY IS DE EXITED WHEN THE DEVICE HAS DETECTED
AN INTERNAL FAULT� )F THE PARALLELING DEVICE IS SWITCHED TO AUXILIARY SUPPLY ONLY DURING THE PARALLELING PROCEDURE�
EXTERNAL MEASURES ARE TO BE TAKEN TO AVOID THAT THE ALARM OF THIS RELAY OUTPUT IS INTERPRETED AS $EVICE FAULT �

2ELAY !NNUNCIATION -EANING

3YNC� IN PROGRESS COMES WHEN THE RELAY HAS ACCEPTED A START COMMAND�
GOES WHEN THE RELAY IS STOPPED OR HAS STOPPED ITSELF�

3YNC� BLOCKED COMES WHEN THE RELAY IS BLOCKED AFTER ACTIVATION�
COMES � S AFTER A PARAMETER SELECTION FAULT HAS BEEN DETECTED�
GOES WHEN THE RELAY IS STOPPED OR WHEN THE SELECTION FAULT IS REMOVED�

$EVICE FAULT ./ CONTACT IS CLOSED WHEN THE RELAY IS OPERATIVE �NORMAL OPERATION	�
.# CONTACT IS CLOSED WITH MISSING AUXILIARY VOLTAGE OR WHEN A HARDWARE OR
SOFTWARE FAULT HAS BEEN DETECTED�

�

�

�

4ABLE ��� 3IGNAL RELAYS ��6%��� AND �6%���	

4HE REMAINING RELAYS ARE AVAILABLE ONLY IN MODEL �6%���� 4HEY ARE LISTED IN 4ABLE ���� 4HE MEANING DEPENDS
ON THE SELECTED SYNCHRONIZATION MODE� )N BALANCING MODE� THEY INDICATE THE CONTROL COMMANDS� IN STATUS
MODE� THEY INDICATE THE STATUS OF THE MEASURED VALUES�

2ELAY !NNUNCIATION -EANING

0HI �� ANGLE DIFFERENCE � TOO LARGE �� POSITIVE� ONLY STATUS MODE	�

0HI �� ANGLE DIFFERENCE � TOO LARGE �� NEGATIVE� ONLY STATUS MODE	�

&� �� CONTROL COMMAND INCREASE FREQUENCY �BALANCING MODE	�
FREQUENCY TOO HIGH �STATUS MODE	�

&� �� CONTROL COMMAND DECREASE FREQUENCY �BALANCING MODE	�
FREQUENCY TOO LOW �STATUS MODE	�

5� �� CONTROL COMMAND INCREASE VOLTAGE �BALANCING MODE	�
VOLTAGE TOO HIGH �STATUS MODE	�

5� �� CONTROL COMMAND DECREASE VOLTAGE �BALANCING MODE	�
VOLTAGE TOO LOW �STATUS MODE	�

&AIL�5MEAS -EASURED VOLTAGE FAILURE �INDEPENDENT ON MODE	

�

�

�

�

�

�

��

4ABLE ��� 3IGNAL RELAYS ��6%��� ONLY	
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����� 2EAD OUT OF OPERATIONAL MEASURED VALUES ADDRESS BLOCK ��

4HE STEADY STATE R�M�S� OPERATING VALUES CAN BE READ
OUT AT ANY TIME UNDER ADDRESS ����� 4HE ADDRESS
CAN BE CALLED UP DIRECTLY USING $! � � � � % OR BY
PAGING WITH Å OR Ç� 4HE INDIVIDUAL MEASURED VALUES
CAN BE FOUND BY FURTHER PAGING WITH ! OR "� %NTRY OF
THE CODEWORD IS NOT NECESSARY� $URING THE READ OUT
PROCEDURE THE VALUES WILL BE UPDATED� 7HEN PARAL

LELING IS IN PROGRESS THE UPDATE RATE WILL BE SLOWER�

)N THE FOLLOWING EXAMPLE� SOME TYPICAL VALUES HAVE
BEEN INSERTED� )N PRACTICE� THE ACTUAL VALUES APPEAR�
4HE POSSIBLE RANGES ARE GIVEN IN TEXT AT THE RIGHT OF
THE BLOCKS�

!DDRESS ���� SHOWS DYNAMIC MEASURED VALUES
WHICH APPEAR DURING SYNCHRONIZATION AND CAN BE
READ OUT�

5 � , � , � � � � � � � 6 R M S

5 � , � , � � � � � � 6 R M S

F � � � � � � � ( Z

"EGINNING OF THE BLOCKS /PERATIONAL MEASURED
VALUES

6OLTAGES 5�
,� ,�

AND 5�
,� ,�

2ANGE � 6 TO ��� 6

� � � � / 0 % 2 ! 4 ) / . ! ,

- % ! 3 � 6 ! , 5 % 3 �

FREQUENCIES F� AND F�
2ANGE �� (Z TO �� (Z

F � � � � � � � ( Z

5 � # , / # + 7 ) 3 %

5 � # , / # + 7 ) 3 %

0 ! 2 ! - � " , / # + � � � �

#,/#+7)3%�#/5.4%2 #,/#+WISE MEASURED
PHASE ROTATION

7�/ 0(�3%1� WITHOUT PHASE SEQUENCE CHECK�
6OLTAGE 5

,� ,�
NOT CONNECTED OR

VOLTAGE TOO SMALL
72/.' 0(�3%1� WRONG PHASE SEQUENCE

3ET OF PARAMETERS �PARAMETER BLOCK	 WHICH IS VALID
WITH �6%����
0!2!-�",/#+ � ��� RELATES TO ADDRESSES ��JJ
0!2!-�",/#+ � ��� RELATES TO ADDRESSES ��JJ

WITH �6%����
0!2!-�",/#+ � ��� RELATES TO ADDRESSES ��JJ
0!2!-�",/#+ � ��� RELATES TO ADDRESSES ��JJ
0!2!-�",/#+ � ��� RELATES TO ADDRESSES ��JJ
0!2!-�",/#+ � ��� RELATES TO ADDRESSES ��JJ
0!2!-�",/#+ � ��� RELATES TO ADDRESSES ��JJ
0!2!-�",/#+ � ��� RELATES TO ADDRESSES ��JJ

0HASE ROTATION OF VOLTAGE 5�� PROVIDED 5�
,� ,�

IS CONNECTED�

0HASE ROTATION OF VOLTAGE 5�� PROVIDED 5�
,� ,�

IS CONNECTED
MESSAGES AS FOR 5�
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� � � � / 0 % 2 ! 4 ) / . ! ,

- % ! 3 � 6 ! , 5 % 3 �

D E L T A 5 � � � � 6

D E L T A F � � � � � � ( Z

P H I � � � � � ^ !NGLE DIFFERENCE �� ��
2ANGE ���^ TO ����^

"EGINNING OF THE BLOCKS /PERATIONAL MEASURED
VALUES

6OLTAGE DIFFERENCE 5� 5�
2ANGE � 6 TO ��� 6

&REQUENCY DIFFERENCE F� F�
2ANGE � (Z TO �� (Z

D E L T A F � � � � � ( Z �NEGATIVE VALUES ARE TRUNCATED TO � DECIMALS	
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��� #OMMISSIONING

����� 'ENERAL

0REREQUISITE FOR COMMISSIONING IS THE COMPLETION OF
THE PREPARATION PROCEDURES DETAILED IN #HAPTER ��

7ARNING

(AZARDOUS VOLTAGES ARE PRESENT IN THIS
ELECTRICAL EQUIPMENT DURING OPERATION�
.ON OBSERVANCE OF THE SAFETY RULES CAN
RESULT IN SEVERE PERSONAL INJURY OR PROPERTY
DAMAGE�

/NLY QUALIFIED PERSONNEL SHALL WORK ON AND
AROUND THIS EQUIPMENT AFTER BECOMING
THOROUGHLY FAMILIAR WITH ALL WARNINGS AND
SAFETY NOTICES OF THIS MANUAL AS WELL AS WITH
THE APPLICABLE SAFETY REGULATIONS�

0ARTICULAR ATTENTION MUST BE DRAWN TO THE
FOLLOWING�

! 4HE EARTHING SCREW OF THE DEVICE MUST
BE CONNECTED SOLIDLY TO THE PROTECTIVE
EARTH CONDUCTOR BEFORE ANY OTHER CON

NECTION IS MADE�

! (AZARDOUS VOLTAGES CAN BE PRESENT ON
ALL CIRCUITS AND COMPONENTS CONNECTED
TO THE SUPPLY VOLTAGE OR TO THE MEASUR

ING AND TEST QUANTITIES�

! (AZARDOUS VOLTAGES CAN BE PRESENT IN
THE DEVICE EVEN AFTER DISCONNECTION OF
THE SUPPLY VOLTAGE �STORAGE CAPACI

TORS�	�

! 4HE LIMIT VALUES GIVEN IN THE 4ECHNICAL
DATA �3ECTION ���	 MUST NOT BE EXCEED

ED AT ALL� NOT EVEN DURING TESTING AND
COMMISSIONING�

�

$URING WORKING ON THIS DEVICE� NO FURTHER MEASURING
QUANTITIES MUST BE PRESENT AND ALL CONTROL OUTPUTS
MUST BE INTERRUPTED�

7ARNING

0RIMARY TESTS SHALL BE PERFORMED ONLY BY
QUALIFIED PERSONNEL WHICH IS FAMILIAR WITH
THE PARTICULAR REQUIREMENTS CONCERNING
SYNCHRONIZING EQUIPMENT AND WITH THE OP

ERATION OF THE MACHINE OR SWITCHGEAR AS
WELL AS THE RULES AND REGULATIONS �SWITCH

ING� EARTHING� ETC�	�

�

4HE PROCEDURE DESCRIBED BELOW MUST THEREFORE NOT
BE CONSIDERED AS COMPLETE COMMISSIONING INSTRUC

TIONS BUT ONLY INDICATES THE NECESSARY STEPS USING
EXAMPLES� 4HE INDIVIDUAL POSSIBILITIES AND REQUIRE

MENTS OF THE SWITCH GEAR MUST BE OBSERVED IN ADDI

TION�

0RIMARY TESTS COMPRISE THE FOLLOWING STEPS�

#HECKING THE CONTROL CIRCUITS�
#HECKING THE MEASURED VOLTAGE CIRCUITS�
-EASURING THE CIRCUIT BREAKER CLOSE TIMES�
$UMMY SYNCHRONIZATION ATTEMPT�
/PERATIONAL PARALLELING�

����� #HECKING THE CONTROL CIRCUITS

4HE ADJACENT ISOLATORS ARE OPEN WHEN THE CIRCUIT
BREAKER IS CHECKED� #HECK THAT THE CIRCUIT BREAKER
CAN ONLY BE CLOSED BY ACTIVATING THE DISCREPANCY
SWITCH IF THE SYNCHRONIZING SWITCH �IF PRESENT	 IS IN THE
POSITION -ANUAL � AND ONLY BY THE PARALLELING DEVICE
IF THE SWITCH IS IN THE POSITION !UTOMATIC �

)N THE MODEL �6%��� �WITH FREQUENCY AND VOLTAGE
BALANCERS	� THE CORRECT REACTION OF THE VOLTAGE AND
SPEED REGULATORS TO THE CONTROL COMMANDS �INCREA

SE�DECREASE	 IS CHECKED FROM THE PARALLELING DEVICE�

7HEN THE STATUS MODE IS SELECTED� CHECK THAT THE
SIGNAL OUTPUTS ARE CORRECTLY CONNECTED� .OTE THAT THE
MEANING OF THE STATUS SIGNALS IS DIFFERENT FROM THAT OF
THE BALANCING CONTROL SIGNALS E�G��

F! IN BALANCING MODE MEANS� FREQUENCY MUST BE
INCREASED�

F�� IN STATUS MODE MEANS� FREQUENCY IS TOO HIGH�

4HE ABOVE MENTIONED TESTS ARE CARRIED OUT FOR EACH
PARALLELING LOCATION IF SEVERAL OF THESE ARE PRESENT� !LL
ASSOCIATED CIRCUIT BREAKERS ARE ISOLATED ON BOTH
SIDES AS FAR AS POSSIBLE IN ORDER TO CHECK THE ASSIGN

MENT BETWEEN THE SELECTED PARALLELING LOCATION AND
THE CIRCUIT BREAKER�
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����� #HECKING THE MEASURED VOLTAGE CIRCUITS

4HE PHASE SEQUENCES AND CONNECTION OF THE VOLT

AGES TO BE PARALLELED MUST BE CHECKED� 4HE CHECKS
MAY BE CARRIED OUT IN DIFFERENT MANNERS DEPENDING
ON THE ASSIGNMENT OF THE VOLTAGE TRANSFORMERS�

)F THE SYNCHRONIZE LOCATION HAS VOLTAGE TRANSFORMERS
TO BOTH SIDES OF THE CIRCUIT BREAKER �&IGURE ����	� THE
VOLTAGE CHECKS CAN BE CARRIED OUT SIMPLY ON THESE
VOLTAGE TRANSFORMERS�

5
�

5
�

�

'ENERATOR

A

B

&IGURE ���� -EASURED VOLTAGES FOR SYNCHRONIZING

7ITH THE CIRCUIT BREAKER �B	 OPEN� THE VOLTAGE TRANS

FORMER ON THE BUS BAR SIDE IS POWERED BY THE NET

WORK� CLOSE ISOLATOR �A	�

4HE VOLTAGE IS READ OUT ON THE PARALLELING DEVICE IN
THE OPERATIONAL MEASURED VALUES UNDER ADDRESS
���� AS5�,�,� AND COMPARED WITH THE ACTUAL VOLTA

GE� .OTE THAT THE DISPLAYED MEASURED VOLTAGE 5� IS
INFLUENCED BY THE MATCHING FACTOR 5��5�� TOO�

4HE PHASE SEQUENCE IS SUBSEQUENTLY CHECKED� )F
TWO PHASE TO PHASE VOLTAGES ARE CONNECTED ON
THE DEVICE� THE PHASE ROTATION CAN ALSO BE READ OUT IN
THE OPERATIONAL MEASURED VALUES UNDER ADDRESS
���� AS 5� #,/#+7)3% OR 5� #/5.4%2 #,/#+�
4HE SECONDARY WIRING TO THE PARALLELING DEVICE IS ALSO
CHECKED IN THIS MANNER�

/PEN BUS BAR ISOLATOR �A	�

4HE GENERATOR VOLTAGE IN THE �6%�� IS READ OUT IN THE
OPERATIONAL MEASURED VALUES UNDER ADDRESS ����
AS 5�,�,� AFTER RUNNING UP THE GENERATOR AND
COMPARED WITH THE ACTUAL VOLTAGE�

4HE PHASE SEQUENCE CHECK IS SUBSEQUENTLY CARRIED
OUT WITH THE GENERATOR VOLTAGE� THE PHASE SEQUENCE
OF THE GENERATOR VOLTAGE MUST BE THE SAME AS THAT OF
THE NETWORK VOLTAGE� )F TWO PHASE TO PHASE VOLT

AGES ARE CONNECTED ON THE DEVICE� THE PHASE ROTA

TION CAN BE READ OUT IN THE OPERATIONAL MEASURED VAL

UES UNDER ADDRESS ���� AS 5� #,/#+7)3% OR 5�
#/5.4%2 #,/#+� 4HE SECONDARY WIRING TO THE PAR

ALLELING DEVICE IS CHECKED IN THIS MANNER�

3UBSEQUENT CHECKING OF THE SECONDARY VOLTAGE CIR

CUITS IS CARRIED OUT IN THAT IDENTICAL VOLTAGES ARE
APPLIED TO THE TWO VOLTAGE TRANSFORMERS� 4HE GENERA

TOR FEEDER MUST BE ISOLATED FROM THE BUS BAR� 4HE
CIRCUIT BREAKER �B	 IS CLOSED SO THAT THE TWO VOLTAGES
5� AND 5� ARE IDENTICAL�

#ONVINCE YOURSELF USING THE OPERATIONAL MEASURED
VALUES OF THE �6%�� UNDER ADDRESS ���� THAT� WITHIN
THE MEASURED TOLERANCES
THE TWO VOLTAGES 5�,�,� AND 5�,�,� ARE THE
SAME�
THE TWO FREQUENCIES F� AND F� ARE THE SAME�
THE VOLTAGE DIFFERENCE DELTA5 IS ZERO�
THE FREQUENCY DIFFERENCE DELTA& IS ZERO�
THE ANGLE DIFFERENCE PHI IS ZERO�

4HE �6%�� CARRIES OUT A PHASE SEQUENCE CHECK IF
TWO PHASE TO PHASE VOLTAGES ARE CONNECTED TO IT�
THE SAME PHASE SEQUENCE MUST BE INDICATED UNDER
ADDRESS ���� FOR BOTH VOLTAGES�

5� PHASE SEQUENCE EQUAL TO 5� PHASE SE

QUENCE�

)N THE CASE OF SEVERAL PARALLELING LOCATIONS� THE EX

AMINATION MUST BE CARRIED OUT FOR EACH LOCATION IF THE
VOLTAGES ALSO CHANGE TOGETHER WITH THE LOCATIONS�
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)N THE CASE OF BUS BAR VOLTAGE TRANSFORMERS� CHECK
THE VOLTAGE APPLIED TO THE DEVICE VIA THE ISOLATOR AUX

ILIARY CONTACTS FOR EACH BUS BAR IF APPLICABLE BY
READING THE OPERATIONAL MEASURED VALUES �ADDRESS
����	 AND COMPARING WITH THE ACTUAL VOLTAGE� #ON

NECT EACH OF THE BUS BAR VOLTAGES TO THE MEASURING
POINT IN SUCCESSION BY SWITCHING OVER THE ISOLATORS OR
BY TEMPORARILY SHORTING THE ISOLATOR AUXILIARY CON

TACTS�

!N ARRANGEMENT AS IN &IGURE ���� ENABLES VOLTAGE
CHECKS TO BE CARRIED OUT BOTH FOR THE NETWORK VOLTAGE
AND FOR THE GENERATOR VOLTAGE IN THE MEASURING BAY�
/NLY ONE OF THE CIRCUIT BREAKERS �A	 OR �B	 MUST BE
CLOSED AT A TIME� 4HE NETWORK VOLTAGE IS PRESENT IN
THE MEASURING BAY WITH THE GENERATOR BREAKER �B	
OPEN AND THE BUS TIE BREAKER �A	 CLOSED� 4HE GEN

ERATOR VOLTAGE CAN BE CHECKED BY OPENING THE BUS
TIE BREAKER �A	 AND CLOSING THE GENERATOR BREAKER �B	�

&IRST CARRY OUT VOLTAGE CHECKS WITH THE NETWORK VOLTA

GE� �B	 OPEN� �A	 CLOSED� 4HE VOLTAGE IS READ OUT ON
THE PARALLELING DEVICE IN THE OPERATIONAL MEASURED
VALUES UNDER ADDRESS ���� AS 5�,�,� AND COM

PARED WITH THE ACTUAL VOLTAGE� .OTE THAT THE DIS

PLAYED MEASURED VOLTAGE 5� IS INFLUENCED BY THE
MATCHING FACTOR 5��5�� TOO�

4HE PHASE SEQUENCE IS SUBSEQUENTLY CHECKED� )F
TWO PHASE TO PHASE VOLTAGES ARE CONNECTED ON
THE DEVICE� THE PHASE ROTATION CAN ALSO BE READ OUT IN
THE OPERATIONAL MEASURED VALUES UNDER ADDRESS
���� AS 5� #,/#+7)3% OR 5� #/5.4%2 #,/#+
AND COMPARED WITH THE PHASE ROTATION DETERMINED IN
THE MEASURING BAY� 4HE SECONDARY WIRING TO THE PAR

ALLELING DEVICE IS ALSO CHECKED IN THIS MANNER�

3UBSEQUENTLY OPEN THE BUS TIE BREAKER �A	 AGAIN�

4HE PHASE SEQUENCE CHECK IS CARRIED OUT WITH THE
GENERATOR VOLTAGE AFTER RUNNING UP THE GENERATOR�
�A	 OPEN� �B	 CLOSED� 4HE VOLTAGE CAN BE READ OUT IN
THE �6%�� IN THE OPERATIONAL MEASURED VALUES UNDER
ADDRESS ���� AS 5�,�,� AND COMPARED WITH THE AC

TUAL VOLTAGE�

4HE PHASE SEQUENCE OF THE GENERATOR VOLTAGE MUST
BE EQUAL TO THAT OF THE NETWORK VOLTAGE� )F TWO PHA

SE TO PHASE VOLTAGES ARE CONNECTED ON THE DE


VICE� THE PHASE ROTATION CAN BE READ OUT IN THE OPERA

TIONAL MEASURED VALUES UNDER ADDRESS ���� AS 5�
#,/#+7)3% OR 5� #/5.4%2 #,/#+ AND COM

PARED WITH THE PHASE ROTATION DETERMINED IN THE
MEASURING BAY� 4HE SECONDARY WIRING TO THE PARALLEL

ING DEVICE IS ALSO CHECKED IN THIS MANNER�

3UBSEQUENTLY OPEN BREAKER �B	 AGAIN�

3UBSEQUENT CHECKING OF THE SECONDARY VOLTAGE CIR

CUITS IS CARRIED OUT IN THAT IDENTICAL VOLTAGES ARE
APPLIED TO THE TWO VOLTAGE TRANSFORMERS� 4HE BUS
TIE BREAKER �A	 MUST BE OPEN SO THAT A NETWORK VOLTA

GE IS NOT PRESENT� 4HE GENERATOR BREAKER �B	 IS
CLOSED SO THAT THE VOLTAGES 5� AND 5� APPLIED TO THE
DEVICE ARE IDENTICAL�

#ONVINCE YOURSELF USING THE OPERATIONAL MEASURED
VALUES OF THE �6%�� UNDER ADDRESS ���� THAT� WITHIN
THE MEASURED TOLERANCES

THE TWO VOLTAGES 5�,�,� AND 5�,�,� ARE THE
SAME�

THE TWO FREQUENCIES F� AND F� ARE THE SAME�

THE VOLTAGE DIFFERENCE DELTA5 IS ZERO�

THE FREQUENCY DIFFERENCE DELTA& IS ZERO�

THE ANGLE DIFFERENCE PHI IS ZERO�

4HE �6%�� CARRIES OUT A PHASE SEQUENCE CHECK IF
TWO PHASE TO PHASE VOLTAGES ARE CONNECTED TO IT�
THE SAME PHASE SEQUENCE MUST BE INDICATED UNDER
ADDRESS ���� FOR BOTH VOLTAGES�

5� PHASE SEQUENCE EQUAL TO 5� PHASE SE

QUENCE�

)N THE CASE OF SEVERAL BUS BARS� THE EXAMINATION
MUST BE CARRIED OUT FOR EACH BUS BAR VOLTAGE�

)N THE CASE OF SEVERAL PARALLELING LOCATIONS� THE EX

AMINATION MUST BE CARRIED OUT FOR EACH LOCATION IF THE
VOLTAGES ALSO CHANGE TOGETHER WITH THE LOCATIONS�

4HE ABOVE MENTIONED APPLIES ACCORDINGLY TO THE
PARALLELING OF NETWORKS� &IGURE ���� SHOWS A POSSI

BLE CONNECTION ARRANGEMENT�
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�

'ENERATOR

B A

"US TIE
BAY

-EASURING
BAY

3YSTEM
INFEED

)SOLATED BAR

3YSTEM BAR

&IGURE ���� #HECKING THE MEASURED VOLTAGES IN THE MEASURING BAY OR SECTION EXAMPLE

B A

"US TIE
BAY

-EASURING
BAY

3YSTEM �

)SOLATED BAR

3YSTEM BAR

3YSTEM �

&IGURE ���� #HECKING THE MEASURED VOLTAGES IN THE MEASURING BAY OR SECTION EXAMPLE
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����� -EASURING THE CLOSING TIME OF THE CIRCUIT BREAKER

)N ORDER TO ACHIEVE EXACT PARALLELING WITH PHASE
ANGLE �� THE BREAKER OPERATING TIME MUST BE MEAS

URED WHEN CLOSING AND SET CORRECTLY IN ADDRESS �J��
�SEE ALSO 3ECTION �����	� 4HE EXPERIMENTAL ARRANGE

MENT VARIES DEPENDING ON THE SWITCH GEAR CONFIGU

RATION� BUT SHOULD CORRESPOND TO THE BASIC IDEA THAT
THE STEADY STATE VOLTAGE PRESENT ON A VOLTAGE TRANS

FORMER �5�	 IS SWITCHED VIA THE CIRCUIT BREAKER TO A
SECOND VOLTAGE TRANSFORMER �5�	 �&IGURE ����	� 4HE
VOLTAGE 5� MUST BE ISOLATED FROM THE NETWORK
DURING THE PROCESS�

4HE TIME METER MUST BE SET TO THE � S RANGE OR TO A
RESOLUTION OF � MS�

#LOSE THE CIRCUIT BREAKER MANUALLY� THE TIME METER IS
STARTED AT THE SAME TIME� 4HE VOLTAGE 5� APPEARS
WHEN THE POLES OF THE CIRCUIT BREAKERS ARE CLOSED� THE
TIME METER IS THEN STOPPED� 4HE TIME INDICATED ON
THE METER IS THE CIRCUIT BREAKER CLOSING TIME�

4HE EXPERIMENT MUST BE REPEATED IF THE TIME METER
DOES NOT STOP BECAUSE OF AN UNFAVOURABLE CLOSING
INSTANT�

)T IS BEST TO CALCULATE THE MEAN VALUE FROM SEVERAL ��
TO �	 SUCCESSFUL SWITCHING ATTEMPTS AND TO SET THIS
UNDER ADDRESS �J�� #" #,/3% 4- �SEE ALSO 3EC

TION �����	�

'

�

Õ

3TOP

4IME
METER

3TART

5�

5�

&IGURE ���� -EASURING THE CIRCUIT BREAKER CLOSING TIME
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����� $UMMY SYNCHRONIZATION ATTEMPTS

�

�

�

�

���

�

��

��

�

��

��

;6=

;6=

;6=

;6=

��� ��� ��� � ��� ��� ��� ;MS=

3ET PARAMETERS

$ELTA F� � F� ���� (Z
$ELTA F� � F� ���� (Z
$ELTA 0HI � DEG�
!NGLE WINDOW � DEG�
#" #LOSE 4IME ��� MS
#OMMAND DURATION ��� MS

-EASURED VALUES

&REQUENCY DIFFERENCE � ��� M(Z
3YSTEM FREQUENCY �� (Z
#OMMAND DURATION ��� MS
!NGLE ERROR ���� DEG�
3WITCHING ANGLE ���� DEG�

%NVELOPE CURVE

-EAS� METHOD �

-EAS� METHOD �

#LOSE COMMAND

&IGURE ���� $UMMY SYNCHRONIZATION SEQUENCE� EXAMPLE

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om



/PERATING INSTRUCTIONS�6%�� 6�

�� #����� '���� #��

4HE SETTING VALUES SHOULD BE CHECKED AGAIN �SEE
3ECTION ���	�

3WITCH OFF THE CIRCUIT BREAKER� 4HE CLOSE COMMAND TO
THE CIRCUIT BREAKER AS WELL AS ANY CONTROL COMMANDS
MUST BE INTERRUPTED �DISCONNECTION OF CLOSE AND
CONTROL COMMANDS	� 3WITCH THROUGH THE NETWORK
VOLTAGE FOR THE MEASUREMENT�

3ET THE GENERATOR TO A SPEED SLIGHTLY BELOW THE LIMIT
SLIP �ACCORDING TO THE SET VALUE �F	 BY MEANS OF MAN

UAL CONTROL� %XCITE THE GENERATOR AT THE NETWORK VOLTA

GE� 4HE VALUES CAN BE READ OUT UNDER THE OPERATION

AL MEASURED VALUES �ADDRESS ����	 IN THE �6%���

3TART THE PARALLELING DEVICE� )F A SYNCHROSCOPE IS
AVAILABLE� START AT APPROX� SYNCHRONISM �� O CLOCK �
THE DURATION UP TO THE PARALLELING COMMAND THEN COR

RESPONDS TO EXACTLY ONE CYCLE WITH THE DURATION ���F
�I�E� �� S AT ��� (Z	� &IGURE ���� SHOWS AN EXAMPLE�
4HIS ATTEMPT MUST BE CARRIED OUT SEVERAL TIMES FOR
OVERSYNCHRONOUS AND SUBSYNCHRONOUS SWITCHING
PROVIDED EACH IS PERMISSIBLE�

4HE DUMMY SYNCHRONIZATION ATTEMPTS CAN BE RE

PEATED AT THE LIMITS OF THE PERMISSIBLE VOLTAGE DIFFER

ENCE�

#ORRECT FUNCTIONING OF THE CONTROL COMMANDS MUST
NOW BE CHECKED FOR DEVICES WITH FREQUENCY AND VOLT

AGE BALANCING� 4HE CONTROL COMMAND CIRCUITS MUST
BE MADE ACTIVE AGAIN �RECONNECTED	� THE CLOSE COM

MAND REMAINS DISCONNECTED� 4HE CONTROL COM

MANDS MUST BE SET TO !UTOMATIC �

3ET THE GENERATOR TO A SPEED OUTSIDE THE OFF CONTROL
RANGES� 3TART THE PARALLELING DEVICE�

#HECK THAT THE SPEED IS INFLUENCED BY THE �6%�� IN
THE CORRECT DIRECTION�

)F THE SPEED ADJUSTMENT IS NOT AS ENVIS

AGED� THE DEVICE MUST BE SWITCHED OFF IM

MEDIATELY� MANUAL MODE MUST BE SE

LECTED� AND THE GENERATOR SHUT DOWN
#ORRECT THE WIRING OF THE CONTROL COM

MANDS�

� 7ARNING

4HE COMMAND DURATION AND THE COMMAND PAUSES
CAN BE OPTIMIZED IF THE DIRECTION OF ADJUSTMENT IS COR

RECT �ADDRESSES �J�� TO �J��� SEE 3ECTION �����	�

�$UMMY	 PARALLELING ATTEMPTS MUST BE CARRIED OUT
BOTH FOR OVERFREQUENCY AND UNDERFREQUENCY ACCORD


ING TO THE PARAMETERIZED VALUES �ADDRESSES �J��
AND �J��� 3ECTION �����	�

/NCE THE FREQUENCY BALANCING HAS BEEN CHECKED
SUCCESSFULLY� CHECK THE VOLTAGE BALANCING� 3ET THE
GENERATOR TO APPROX� RATED SPEED� BUT SET THE EXCITA

TION TO A VOLTAGE OUTSIDE THE PERMISSIBLE SYNCHRONI

ZATION VOLTAGE� 3TART THE PARALLELING DEVICE�

#HECK THAT THE VOLTAGE IS INFLUENCED BY THE �6%�� IN
THE CORRECT DIRECTION�

)F THE VOLTAGE ADJUSTMENT IS NOT AS ENVIS

AGED� THE DEVICE MUST BE SWITCHED OFF IM

MEDIATELY� MANUAL MODE MUST BE SE

LECTED� AND THE GENERATOR SHUT DOWN�
#ORRECT THE WIRING OF THE CONTROL COM

MANDS�

� 7ARNING

4HE COMMAND DURATION AND THE COMMAND PAUSES
CAN BE OPTIMIZED IF THE DIRECTION OF ADJUSTMENT IS COR

RECT �ADDRESSES �J�� TO �J��� SEE 3ECTION �����	�

�$UMMY	 PARALLELING ATTEMPTS MUST BE CARRIED OUT
BOTH FOR OVERVOLTAGE AND UNDERVOLTAGE ACCORDING TO
THE PARAMETERIZED VALUES �ADDRESSES �J�� AND
�J��� 3ECTION �����	�

����� /PERATIONAL PARALLELING

3TOP THE PARALLELING DEVICE �IF NOT ALREADY DONE	�
SWITCH THE CLOSE COMMAND EFFECTIVE AGAIN�

4HE PARALLELING DEVICE IS READY FOR USE FOLLOWING POSI

TIVE TERMINATION OF ALL CHECKS AND ATTEMPTS� #HECK
THAT THE MODULE�S	 ARE INSERTED FIRMLY AND LOCKED�
4HE GREEN ,%$ 3ERVICE MUST LIGHT UP� THE RED ,%$
"LOCKED MUST NOT LIGHT UP�

#LOSE THE HOUSING COVER AND TIGHTEN THE SCREWS� !LL
TERMINAL SCREWS INCLUDING THOSE WHICH ARE NOT
USED MUST BE TIGHTENED FIRMLY�

&INALLY CARRY OUT OPERATIONAL PARALLELING� )T IS BEST TO
START THE �6%�� WHEN THE PHASES ARE THE SAME SINCE
PARALLELING IS CARRIED OUT THE NEXT TIME THE PHASES
HAVE THE SAME POSITION PROVIDING THE SLIP CONDITIONS
REMAIN UNCHANGED�

/PERATIONAL PARALLELING IS DESCRIBED IN DETAIL IN 3EC

TION ����
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��� 0ARALLELING PROCEDURE

7HEN USING TO SYNCHRONIZE A GENERATOR� IT IS POSSIBLE
TO SET WHETHER CONTROL COMMANDS ARE ALREADY OUTPUT
WHEN THE POWER SUPPLY IS SWITCHED ON OR ONLY WHEN
THE DEVICE IS STARTED �SEE 3ECTION ������ ADDRESS
�J�� FOR FREQUENCY BALANCING� 3ECTION ������ AD

DRESS �J�� FOR VOLTAGE BALANCING	� )N THE LATTER CASE�
THE DEVICE ONLY BECOMES ACTIVE FOLLOWING STARTING�
4HE PROCESSOR SYSTEM RUNS UP AFTER CONNECTION OF
THE POWER SUPPLY� 4HE DEVICE IS READY AFTER APPROX� �
S� &OLLOWING SELECTION OF THE PARALLELING LOCATION� THE
DEVICE IS INFORMED VIA THE ASSOCIATED BINARY INPUT OF
WHICH PARAMETER BLOCK AND THUS WHICH SET OF SET

TING VALUES IS VALID� 4HE DEVICE IS AUTOMATICALLY
BLOCKED IF NO PARAMETER BLOCK HAS BEEN SELECTED OR
IF MORE THAN ONE BLOCK HAS BEEN SELECTED� THE FAULT
INDICATION SIGNALS THE BLOCKED STATUS� 4HE DEVICE
CAN NOW BE STARTED BY EXCITING THE BINARY INPUT PRO

VIDED FOR THIS PURPOSE� 4HE START IS STORED EVEN IF A
MEASURED VOLTAGE IS NOT YET PRESENT� 4HE START SIGNAL
MUST BE PRESENT FOR AT LEAST �� MS� HOWEVER� ! CON

TINUOUS SIGNAL IS PERMISSIBLE� 4HE DEVICE REMAINS
STARTED UNTIL

EITHER A PARALLELING COMMAND IS SENT �UP TO THE
END OF THE COMMAND DURATION	�
OR THE PARAMETERIZED ACTIVE TIME �ADDRESS �J��	
HAS EXPIRED�
OR THE POWER SUPPLY IS SWITCHED OFF�
OR A STOP SIGNAL IS APPLIED VIA THE BINARY INPUT�

4HE STOP SIGNAL MUST ALSO BE PRESENT FOR AT LEAST
�� MS� 4HE STOP SIGNAL HAS PRIORITY OVER THE START SIG

NAL� I�E� A START SIGNAL CAN HAVE NO EFFECT AS LONG AS A
STOP SIGNAL IS PRESENT� 2ENEWED STARTING IS POSSIBLE
FOLLOWING A STOP�

)F OPERATIONAL FAULTS OCCUR DURING STARTING� E�G� PA

RAMETER SELECTION FAULTS� PHASE FAULTS� MEASURED
VOLTAGE FAULTS ETC�� THE START IS STOPPED IMMEDIATELY�
4HE DEVICE CAN BE STARTED AGAIN ONCE THE FAULT HAS
BEEN ELIMINATED�

#AUSES FOR REACTION OF THE DEVICE TO TYPICAL FAULTS
DURING PARALLELING ATTEMPTS ARE LISTED IN 3ECTION
������

����� 0ARALLELING OF SYNCHRONOUS SYS

TEMS

4HE DEVICE CARRIES OUT THE FOLLOWING CHECKS FOR THE
PARALLELING OF SYNCHRONOUS SYSTEMS�

!RE BOTH MEASURED VOLTAGES 5� AND 5� WITHIN THE
PERMISSIBLE LIMITS �ADDRESSES �J�� AND �J��	�

$O THE PHASE SEQUENCES OF THE TWO VOLTAGES 5�
AND 5� CORRESPOND TO THE SET PHASE ROTATION �AD

DRESSES �J�� AND �J��	�
.OTE� 4WO PHASE TO PHASE VOLTAGES MUST BE
CONNECTED FOR EACH MEASUREMENT POINT IN ORDER
TO CARRY OUT A PHASE SEQUENCE CHECK� THE DEVICE
BLOCKS AND SIGNALS THIS VIA THE RELAY $EVICE
BLOCKED IF THE CONNECTION AND THE SETTINGS ARE
CONTRARY TO ONE ANOTHER OR IF THE SETTINGS ARE NON
PLAUSIBLE� 0HASE 3EQ� &LT� APPEARS IN THE OPERA

TIONAL ANNUNCIATIONS �ADDRESS ����	�

)S THE VOLTAGE DIFFERENCE �5 WITHIN THE PERMISSIBLE
LIMITS �ADDRESSES �J�� AND �J��	�

)S THE FREQUENCY DIFFERENCE �F WITHIN THE PERMISSI

BLE LIMITS �ADDRESS �J��	� 4HIS SHOULD ALWAYS BE
THE CASE WITH SYNCHRONOUS SYSTEMS�

)S THE ANGLE DIFFERENCE �� WITHIN THE PERMISSIBLE
LIMITS �ADDRESS �J��	�

!RE THE ABOVE MENTIONED SYNCHRONIZATION CON

DITIONS SATISFIED FOR THE COMPLETE SET DURATION
39.#(� 4)-% �ADDRESS �J��	�

4HE CLOSE COMMAND IS SENT WHEN THE TESTS HAVE
BEEN COMPLETED SUCCESSFULLY� 4HE DURATION OF THE
CLOSE COMMAND HAS BEEN SET UNDER ADDRESS �J���

)F NOT ALL SYNCHRONIZATION CONDITIONS HAVE YET BEEN
SATISFIED� THE DEVICE CONTINUES TO CARRY OUT THE
CHECKS UNTIL THE ACTIVE TIME �ADDRESS �J��	 HAS EX

PIRED� 4HE DEVICE THEN STOPS AUTOMATICALLY�
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����� 0ARALLELING OF ASYNCHRONOUS
SYSTEMS

4HE DEVICE MONITORS THE FOLLOWING CONDITIONS FOLLOW

ING THE START FOR THE PARALLELING OF ASYNCHRONOUS SYS

TEMS�

!RE BOTH MEASURED VOLTAGES 5� AND 5� WITHIN THE
PERMISSIBLE LIMITS �ADDRESSES �J�� AND �J��	�

$O THE PHASE SEQUENCES OF THE TWO VOLTAGES 5�
AND 5� CORRESPOND TO THE SET PHASE ROTATION �AD

DRESSES �J�� AND �J��	�
.OTE� 4WO PHASE TO PHASE VOLTAGES MUST BE
CONNECTED FOR EACH MEASUREMENT POINT IN ORDER
TO CARRY OUT A PHASE SEQUENCE CHECK� THE DEVICE
BLOCKS AND SIGNALS THIS VIA THE RELAY $EVICE
BLOCKED IF THE CONNECTION AND THE SETTINGS ARE
CONTRARY TO ONE ANOTHER OR IF THE SETTINGS ARE NON
PLAUSIBLE� 0HASE 3EQ� &LT� APPEARS IN THE OPERA

TIONAL ANNUNCIATIONS �ADDRESS ����	�

)S THE VOLTAGE DIFFERENCE �5 WITHIN THE PERMISSIBLE
LIMITS �ADDRESS �J�� AND �J��	�

)S THE FREQUENCY DIFFERENCE �F WITHIN THE PERMISSI

BLE LIMITS �ADDRESSES �J�� AND �J��	�

)S THE ANGLE DIFFERENCE OF THE TWO METHODS OF MEA

SUREMENT WITHIN THE PERMISSIBLE ANGLE WINDOW
�ADDRESS �J��	�

/NCE THE TESTS HAVE BEEN COMPLETED SUCCESSFULLY�
THE DEVICE DETERMINES THE NEXT SYNCHRONIZATION
POINT FROM THE CHANGE IN ANGLE AND THE FREQUENCY
DIFFERENCE� 4HE CLOSE COMMAND IS OUTPUT AT A TIME
WHICH PRECEDES THE SYNCHRONIZATION POINT BY THE
CLOSING TIME OF THE CIRCUIT BREAKER �ADDRESS �J��	�
4HE DURATION OF THE CLOSE COMMAND HAS BEEN SET UN

DER ADDRESS �J���

4HE DEVICE CARRIES OUT THE CHECKS UNTIL THE CLOSE
CONDITIONS HAVE BEEN SATISFIED� BUT AT THE LONGEST FOR
THE ACTIVE TIME �ADDRESS �J��	� 4HE DEVICE SWITCHES
OFF AUTOMATICALLY WHEN PARALLELING HAS BEEN SUCCES

SFUL OR WHEN THE ACTIVE TIME HAS EXPIRED�

����� 3YNCHRONIZATION OF GENERATORS

4HE DEVICE MONITORS THE FOLLOWING CONDITIONS FOLLOW

ING THE START FOR THE SYNCHRONIZATION OF GENERATORS�
!RE BOTH MEASURED VOLTAGES 5� AND 5� WITHIN THE
PERMISSIBLE LIMITS �ADDRESSES �J�� AND �J��	�
$O THE PHASE SEQUENCES OF THE TWO VOLTAGES 5�
AND 5� CORRESPOND TO THE SET PHASE ROTATION �AD

DRESSES �J�� AND �J��	�
.OTE� 4WO PHASE TO PHASE VOLTAGES MUST BE
CONNECTED FOR EACH MEASUREMENT POINT IN ORDER
TO CARRY OUT A PHASE SEQUENCE CHECK� THE DEVICE
BLOCKS AND SIGNALS THIS VIA THE RELAY $EVICE
BLOCKED IF THE CONNECTION AND THE SETTINGS ARE
CONTRARY TO ONE ANOTHER OR IF THE SETTINGS ARE NON
PLAUSIBLE� 0HASE 3EQ� &LT� APPEARS IN THE OPERA

TIONAL ANNUNCIATIONS �ADDRESS ����	�
)S THE VOLTAGE DIFFERENCE �5 WITHIN THE PERMISSIBLE
LIMITS �ADDRESS �J�� AND �J��	�
)S THE FREQUENCY DIFFERENCE �F WITHIN THE PERMISSI

BLE LIMITS �ADDRESSES �J�� AND �J��	�
)S THE ANGLE DIFFERENCE OF THE TWO METHODS OF MEA

SUREMENT WITHIN THE PERMISSIBLE ANGLE WINDOW
�ADDRESS �J��	�

)F ONE OR MORE OF THESE CONDITIONS IS NOT SATISFIED� THE
DEVICE OUTPUTS CONTROL COMMANDS PROVIDED IT IS
EQUIPPED WITH THE BALANCING FUNCTIONS ��6%���	�
4HE CONTROL COMMANDS ALWAYS HAVE AN EFFECT ON
THE VOLTAGE 5�� )N THE CASE OF FREQUENCY DEVIATIONS�
THESE CONTROL COMMANDS ARE APPLIED TO THE SPEED
REGULATOR WHILST TAKING INTO CONSIDERATION THE PARAM

ETERS SET IN ADDRESSES �J�� TO �J��� )N THE CASE OF
VOLTAGE DEVIATIONS� THE CONTROL COMMANDS ARE
APPLIED TO THE VOLTAGE REGULATOR TAKING INTO CONSIDER

ATION THE PARAMETERS SET IN ADDRESSES �J�� TO �J���

4HE CONTROL COMMANDS CAN ALSO ALREADY BE OUTPUT
BEFORE STARTING THE DEVICE IF THIS IS PARAMETERIZED AC

CORDINGLY �ADDRESS �J�� FOR THE FREQUENCY BALANCING
AND �J�� FOR THE VOLTAGE BALANCING	�

4HE DEVICE MONITORS THE REACTION OF THE MEASURED
QUANTITIES TO THE CONTROL COMMANDS� )F THE PARALLELING
CONDITIONS CAN BE SATISFIED� THE DEVICE DETERMINES
THE NEXT SYNCHRONIZATION POINT FROM THE CHANGE IN
ANGLE AND THE FREQUENCY DIFFERENCE� 4HE CLOSE COM

MAND IS OUTPUT AT A TIME WHICH PRECEDES THE SYN

CHRONIZATION POINT BY THE CLOSING TIME OF THE CIRCUIT
BREAKER �ADDRESS �J��	� 4HE DURATION OF THE CLOSE
COMMAND HAS BEEN SET UNDER ADDRESS �J���

4HE DEVICE CARRIES OUT THE BALANCING AND CHECKS UN

TIL THE CLOSE CONDITIONS HAVE BEEN SATISFIED� BUT AT THE
LONGEST FOR THE ACTIVE TIME �ADDRESS �J��	� 4HE DE

VICE SWITCHES OFF AUTOMATICALLY WHEN PARALLELING HAS
BEEN SUCCESSFUL OR WHEN THE ACTIVE TIME HAS EX

PIRED�
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/PERATING INSTRUCTIONS�6%�� 6�

��#����� '���� #��

����� 2EACTIONS TO FAULTS DURING PARALLELING

4HE FOLLOWING TABLES LIST SOME REACTIONS OF THE DEVICE TO TYPICAL FAULTS AND ERRORS DURING PARALLELING ATTEMPTS�

0ROBLEM� 3TART COMMAND IS NOT CARRIED OUT

0OSSIBLE FAULT OF

0ARAMETERIZING

)NITIATION

0HASE SEQUENCE

-EASURED VOLTAGES

#HECK�

#IRCUIT BREAKER CLOSING TIME �ADDRESS�J��	 IS STILL SET TO0�

5 -). �ADDRESS �J��	 IS SET GREATER THAN OR EQUAL TO 5 -!8 �ADDRESS
�J��	�

7RONG OFF CONTROL RANGE�
/3 $%, FMIN �ADDRESS �J��	 IS SET GREATER THAN /3 $%, FMAX �ADDRESS
�J��	
OR
33 $%, FMIN �ADDRESS �J��	 IS SET GREATER THAN 33 $%, FMAX �ADDRESS
�J��	�

0HASE SEQUENCE SETTINGS �ADDRESSES �J�� AND�OR �J��	 ARE NOT PLAUSIBLE
�E�G� THE ONE CLOCKWISE� THE OTHER COUNTER CLOCKWISE	�

-ORE THAN ONE PARAMETER SET SELECTED�

.O PARAMETER SET SELECTED�

3TOP COMMAND IS PRESENT�

0ARAMETER SET SELECTION IS BLOCKED AFTER A SYNCHRONIZING PROCEDURE�

6OLTAGE 5
,� ,�

IS CONNECTED BUT 5J 0(�3%1� �ADDRESS �J�� OR �J��	 IS
PARAMETERIZED AS ./.% �

7RONG PHASE SEQUENCE �DIFFERENT TO PARAMETER ADDRESSES �J�� AND�OR
�J��	�

-ISSING COUNTER PHASE VOLTAGE 5� OR 5��

&AULT IN INSTRUMENT TRANSFORMER CIRCUIT�

$ATA ERROR� 5� � 5� OR 5� � 5� OUT OF TOLERANCE�

(ARDWARE

&IRMWARE

&AULT ON BASIC MODULE '%!�

&AULT ON ADDITIONAL MODULE :%! �ONLY �6%���	�

&AULT IN COMMAND CIRCUIT�

&AULT IN POWER SUPPLY�

#HECK SUM ERROR RECOGNIZED�

&AULT DURING PROCESSOR SYSTEM RUN UP�
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/PERATING INSTRUCTIONS�6%�� 6�

�� #����� '���� #��

0ROBLEM� 0ARALLELING PROCEDURE IS ABORTED�

0OSSIBLE FAULT OF

)NITIATION

0HASE SEQUENCE

-EASURED VOLTAGES

#HECK�

0ARAMETER SET SELECTION HAS BEEN CHANGED DURING OPERATION�

-ISSING PARAMETER SET SELECTION�

3TOP SIGNAL RECEIVED�

!CTIVE TIME �ADDRESS �J��	 EXPIRED�

-ISSING VOLTAGE 5
,� ,�

�

0HASE SEQUENCE CHECK DISTURBED�

-EASURED VOLTAGE INTERRUPTION AFTER START�

&AULT IN INSTRUMENT TRANSFORMER CIRCUITS�

$ATA ERROR� 5� � 5� OR 5� � 5� OUT OF TOLERANCE�

0ROBLEM� 0ARALLELING ATTEMPT UNSUCCESSFUL�

0OSSIBLE FAULT OF

-EASURED VOLTAGE�S	 TOO
HIGH

#HECK AND CORRECT�

2EAD OUT VOLTAGE�S	 IN THE OPERATIONAL MEASURED VALUES AND COMPARE
WITH THE SET LIMIT VALUES

-EASURED VOLTAGE�S	 TOO
SMALL

2EAD OUT FREQUENCY�IES	 IN THE OPERATIONAL MEASURED VALUES AND COM

PARE WITH THE OPERATING RANGE FOR PARALLELING

&REQUENCY�IES	 TOO HIGH

&REQUENCY�IES	 TOO SMALL

&REQUENCY DIFFERENCE �F
OUT OF OPERATING RANGE

2EAD OUT FREQUENCY DIFFERENCE IN THE OPERATIONAL MEASURED VALUES
AND COMPARE WITH THE OPERATING RANGE AND THE SET LIMITS� INCREASE
SETTING VALUE FOR �F �ADDRESSES �J�� AND�OR �J��	 AND�OR !.',%
7).$7 �ADDRESS �J��	 IF NECESSARY

&REQUENCY DIFFERENCE �F
VARIES AROUND THE LIMITS
BETWEEN SYNCHRONOUS
AND ASYNCHRONOUS MODE
��� M(Z	

/NLY SYNCHRONOUS SWITCHING IS ALLOWED WITHIN A SMALL ANGLE RANGE� AS
PARAMETERIZED

&LUCTUATIONS IN ANGLE DIF

FERENCE WITHIN THE PARA

METERIZED LIMIT ANGLE

4HIS SIMULATES ASYNCHRONISM OR

/NLY SYNCHRONOUS SWITCHING IS ALLOWED� AS PARAMETERIZED
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-AINTENANCE AND FAULT TRACING�6%�� 6�

��#����� '���� #��

� -AINTENANCE AND FAULT TRACING

3IEMENS DIGITAL PROTECTION AND AUTOMATION DEVICES
ARE DESIGNED TO REQUIRE NO SPECIAL MAINTENANCE� !LL
MEASUREMENT AND SIGNAL PROCESSING CIRCUITS ARE FUL

LY SOLID STATE AND THEREFORE COMPLETELY MAINTENANCE
FREE� /UTPUT RELAYS ARE PROVIDED WITH PROTECTIVE COV

ERS�

!S THE DEVICE IS ALMOST COMPLETELY SELF MONITORED�
FROM THE MEASURING INPUTS TO THE COMMAND OUTPUT
RELAYS� HARDWARE AND SOFTWARE FAULTS ARE AUTOMATI

CALLY ANNUNCIATED� 4HIS ENSURES THE HIGH AVAILABILITY
OF THE DEVICE AND ALLOWS A MORE CORRECTIVE RATHER
THAN PREVENTIVE MAINTENANCE STRATEGY� 4ESTS AT SHORT
INTERVALS BECOME� THEREFORE� SUPERFLUOUS�

7ITH DETECTED HARDWARE FAULTS THE RELAY BLOCKS ITSELF�
DROP OFF OF THE AVAILABILITY RELAY SIGNALS EQUIPMENT
FAULT � )F THERE IS A FAULT DETECTED IN THE EXTERNAL MEA

SURING CIRCUITS� GENERALLY AN ALARM IS GIVEN ONLY�

2ECOGNIZED SOFTWARE FAULTS CAUSE THE PROCESSOR TO
RESET AND RESTART� )F SUCH A FAULT IS NOT ELIMINATED BY
RESTARTING� FURTHER RESTARTS ARE INITIATED� )F THE FAULT IS
STILL PRESENT AFTER THREE RESTART ATTEMPTS THE PROTEC

TIVE SYSTEM WILL SWITCH ITSELF OUT OF SERVICE AND INDI

CATE THIS CONDITION BY THE RED ,%$ "LOCKED ON THE
FRONT PLATE� $ROP OFF OF THE AVAILABILITY RELAY SIGNALS
EQUIPMENT FAULT �

4HE REACTION TO DEFECTS AND INDICATIONS GIVEN BY THE
RELAY CAN BE INDIVIDUALLY AND IN CHRONOLOGICAL SE

QUENCE READ OFF AS OPERATIONAL ANNUNCIATIONS UNDER
THE ADDRESS ����� FOR DEFECT DIAGNOSIS �REFER TO 3EC

TION �����	�

%NSURE THAT THE CONNECTION MODULES ARE NOT
DAMAGED WHEN REMOVING OR INSERTING THE
DEVICE MODULES�

� 7ARNING

��� 2OUTINE CHECKS

2OUTINE CHECKS OF CHARACTERISTICS OR PICK UP VALUES
ARE NOT NECESSARY AS THEY FORM PART OF THE CONTINU

OUSLY SUPERVISED FIRMWARE PROGRAMS� 4HE PLANNED
MAINTENANCE INTERVALS FOR CHECKING AND MAINTE

NANCE OF THE PLANT CAN BE USED TO PERFORM OPERATION

AL TESTING OF THE EQUIPMENT� 4HE FOLLOWING PROCEDURE
IS RECOMMENDED�

2EAD OUT OF OPERATIONAL VALUES �ADDRESS BLOCK
��	 AND COMPARISON WITH THE ACTUAL VALUES FOR
CHECKING THE ANALOG INTERFACES�

��� &AULT TRACING

)F THE PARALLELING DEVICE CANNOT BE STARTED� OR A PARAL

LELING PROCEDURE IN PROGRESS IS ABORTED BY THE DE

VICE� 3ECTION ����� WILL GIVE YOU A SURVEY OF THE PROB

ABLE CAUSES�

)F THE DEVICE INDICATES A DEFECT� THE FOLLOWING PROCE

DURE IS SUGGESTED�

)F NONE OF THE ,%$S ON THE FRONT PLATE OF THE MODULE IS
ON� THEN CHECK�

(AVE THE MODULES BEEN PROPERLY PUSHED IN AND
LOCKED�

)S THE /.�/&& SWITCH ON THE FRONT PLATE IN THE /.
POSITION��

)S THE AUXILIARY VOLTAGE AVAILABLE WITH THE CORRECT
POLARITY AND OF ADEQUATE MAGNITUDE� CONNECTED
TO THE CORRECT TERMINALS �'ENERAL DIAGRAMS IN !P

PENDIX !	�

(AS THE MINI FUSE IN THE POWER SUPPLY SECTION
BLOWN �SEE &IGURE ���	� )F APPROPRIATE� REPLACE THE
FUSE ACCORDING TO 3ECTION ������

)F THE RED FAULT INDICATOR "LOCKED ON THE FRONT IS ON
AND THE GREEN READY ,%$ REMAINS DARK� THE DEVICE
HAS RECOGNIZED AN INTERNAL FAULT� 2E INITIALIZATION OF
THE SYSTEM COULD BE TRIED BY SWITCHING THE D�C� AUXIL

IARY VOLTAGE OFF AND ON AGAIN� 4HIS� HOWEVER� RESULTS
IN LOSS OF FAULT DATA AND MESSAGES AND� IF A PARAME

TERIZING PROCESS HAS NOT YET BEEN COMPLETED� THE
LAST PARAMETERS ARE NOT STORED�www . 
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-AINTENANCE AND FAULT TRACING�6%��6�

�� #����� '���� #��

����� 2EPLACING THE MINI FUSE

3ELECT A REPLACEMENT FUSE �} �� MM� %NSURE
THAT THE RATED VALUE� TIME LAG �MEDIUM SLOW	 AND
CODE LETTERS ARE CORRECT� �&IGURE ���	�

0REPARE AREA OF WORK� PROVIDE CONDUCTIVE SURFACE
FOR THE BASIC MODULE�

/PEN HOUSING COVER�

(AZARDOUS VOLTAGES CAN BE PRESENT IN
THE DEVICE EVEN AFTER DISCONNECTION OF
THE SUPPLY VOLTAGE OR AFTER REMOVAL OF THE
MODULES FROM THE HOUSING �STORAGE CA

PACITORS	�

� 7ARNING

,OOSEN THE BASIC MODULE USING THE PULLING AIDS
PROVIDED AT THE TOP AND BOTTOM� �&IGURE ���	�

%LECTROSTATIC DISCHARGES VIA THE COMPO

NENT CONNECTIONS� THE 0#" TRACKS OR THE
CONNECTING PINS OF THE MODULES MUST BE
AVOIDED UNDER ALL CIRCUMSTANCES BY PRE

VIOUSLY TOUCHING AN EARTHED METAL SUR

FACE�

� #AUTION�

0ULL OUT BASIC MODULE AND PLACE ONTO THE CONDUC

TIVE SURFACE�

2EMOVE BLOWN FUSE FROM THE HOLDER �&IGURE ���	�

&IT NEW FUSE INTO THE HOLDER �&IGURE ���	�

)NSERT BASIC MODULE INTO THE HOUSING� ENSURE THAT
THE RELEASING LEVER IS PUSHED FULLY TO THE LEFT BEFORE
THE MODULE IS PRESSED IN �&IGURE ���	�

&IRMLY PUSH IN THE MODULE USING THE RELEASING LE

VER� �&IGURE ���	�

#LOSE HOUSING COVER�

3WITCH ON THE DEVICE AGAIN� )F A POWER SUPPLY FAILURE
IS STILL SIGNALLED� A FAULT OR SHORT CIRCUIT IS PRESENT IN
THE INTERNAL POWER SUPPLY� 4HE DEVICE SHOULD BE RE

TURNED TO THE FACTORY �SEE #HAPTER �	�

2EAR VIEW ON THE REMOVED

BASIC MODULE

-INI FUSE OF THE POWER SUPPLY�
MEDIUM SLOW �-	

����� � !�%

���������� ��� !�%

������� � !�'

RATED
VALUEAT 5

(.
�6

&IGURE ��� -INI FUSE OF THE POWER SUPPLY
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-AINTENANCE AND FAULT TRACING�6%�� 6�

��#����� '���� #��

6IEW FROM ABOVE ONTO A ��� SIZE
MODULE WITH RELEASING LEVER

2EMOVING THE BASIC MODULE�

,OOSEN THE BASIC MODULE USING THE PULLING AIDS
PROVIDED AT THE TOP AND BOTTOM�
0ULL OUT BASIC MODULE AND PLACE ONTO CONDUCTIVE
SURFACE�

0USH RELEASING LEVER FULLY TO THE LEFT�
)NSERT MODULE�
&IRMLY PUSH IN THE MODULE USING THE
RELEASING LEVER�

)NSERTING THE BASIC MODULE�

&IGURE ��� !ID FOR REMOVING AND INSERTING BASIC MODULE
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2EPAIRS� 3TORAGE�6%�� 6�

�� #����� '���� #��

� 2EPAIRS

2EPAIR OF DEFECTIVE MODULES IS NOT RECOMMENDED AT
ALL BECAUSE SPECIALLY SELECTED ELECTRONIC COMPO

NENTS ARE USED WHICH MUST BE HANDLED IN ACCOR

DANCE WITH THE PROCEDURES REQUIRED FOR %LECTROSTATI

CALLY %NDANGERED #OMPONENTS �%%#	� &URTHER

MORE� SPECIAL MANUFACTURING TECHNIQUES ARE NECES

SARY FOR ANY WORK ON THE PRINTED CIRCUIT BOARDS IN OR

DER TO DO NOT DAMAGE THE BATH SOLDERED MULTILAYER
BOARDS� THE SENSITIVE COMPONENTS AND THE PROTEC

TIVE FINISH�

4HEREFORE� IF A DEFECT CANNOT BE CORRECTED BY OPERA

TOR PROCEDURES SUCH AS DESCRIBED IN #HAPTER �� IT IS
RECOMMENDED THAT THE COMPLETE RELAY SHOULD BE RE

TURNED TO THE MANUFACTURER� 5SE THE ORIGINAL TRANS

PORT PACKAGING FOR RETURN� )F ALTERNATIVE PACKING IS
USED� THIS MUST PROVIDE THE DEGREE OF PROTECTION
AGAINST MECHANICAL SHOCK� AS LAID DOWN IN )%#
��� �� � CLASS � AND )%# ��� �� � CLASS ��

)F IT IS UNAVOIDABLE TO REPLACE INDIVIDUAL MODULES� IT IS
IMPERATIVE THAT THE STANDARDS RELATED TO THE HANDLING
OF %LECTROSTATICALLY %NDANGERED #OMPONENTS ARE
OBSERVED�

(AZARDOUS VOLTAGES CAN BE PRESENT IN THE
DEVICE EVEN AFTER DISCONNECTION OF THE SUP

PLY VOLTAGE OR AFTER REMOVAL OF THE MODULE
FROM THE HOUSING �STORAGE CAPACITORS	�

� 7ARNING

%LECTROSTATIC DISCHARGES VIA THE COMPONENT
CONNECTIONS� THE 0#" TRACKS OR THE CONNECT

ING PINS OF THE MODULES MUST BE AVOIDED UN

DER ALL CIRCUMSTANCES BY PREVIOUSLY TOUCH

ING AN EARTHED METAL SURFACE� 4HIS APPLIES
EQUALLY FOR THE REPLACEMENT OF REMOVABLE
COMPONENTS� SUCH AS %02/- OR %%02/-
CHIPS� &OR TRANSPORT AND RETURNING OF INDIVID

UAL MODULES ELECTROSTATIC PROTECTIVE PACK

ING MATERIAL MUST BE USED�

� #AUTION�

#OMPONENTS AND MODULES ARE NOT ENDANGERED AS
LONG AS THEY ARE INSTALLED WITHIN THE RELAY�

3HOULD IT BECOME NECESSARY TO EXCHANGE ANY DE

VICE OR MODULE� THE COMPLETE PARAMETER ASSIGNMENT
SHOULD BE REPEATED� 2ESPECTIVE NOTES ARE CONTAINED
IN #HAPTER � AND ��

� 3TORAGE

3OLID STATE PROTECTIVE RELAYS SHALL BE STORED IN DRY
AND CLEAN ROOMS� 4HE LIMIT TEMPERATURE RANGE FOR
STORAGE OF THE RELAYS OR ASSOCIATED SPARE PARTS IS
�� ^# TO ��� ^# �REFER 3ECTION ����� UNDER THE
4ECHNICAL DATA	� CORRESPONDING TO �� ^& TO ��� ^&�

4HE RELATIVE HUMIDITY MUST BE WITHIN LIMITS SUCH THAT
NEITHER CONDENSATION NOR ICE FORMS�

)T IS RECOMMENDED TO REDUCE THE STORAGE TEMPERA

TURE TO THE RANGE ��� # TO ��� # ��� & TO �� &	�
THIS PREVENTS FROM EARLY AGEING OF THE ELECTROLYTIC CA

PACITORS WHICH ARE CONTAINED IN THE POWER SUPPLY�

&OR VERY LONG STORAGE PERIODS� IT IS RECOMMENDED
THAT THE RELAY SHOULD BE CONNECTED TO THE AUXILIARY
VOLTAGE SOURCE FOR ONE OR TWO DAYS EVERY OTHER YEAR�
IN ORDER TO REGENERATE THE ELECTROLYTIC CAPACITORS�
4HE SAME IS VALID BEFORE THE RELAY IS FINALLY INSTALLED�
)N EXTREME CLIMATIC CONDITIONS �TROPICS	 PRE WARM

ING WOULD THUS BE ACHIEVED AND CONDENSATION
AVOIDED�

"EFORE INITIAL ENERGIZATION WITH SUPPLY VOLTAGE� THE
RELAY SHALL BE SITUATED IN THE OPERATING AREA FOR AT
LEAST TWO HOURS IN ORDER TO ENSURE TEMPERATURE
EQUALIZATION AND TO AVOID HUMIDITY INFLUENCES AND
CONDENSATION�

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om



!PPENDIX�6%�� 6�
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!PPENDIX

! 'ENERAL DIAGRAMS

" #ONNECTION DIAGRAMS

# 4ABLES
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!PPENDIX�6%�� 6�
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! 'ENERAL DIAGRAMS
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" #ONNECTION DIAGRAMS
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-ATCHING TRANSFORMERS

)F THERE IS ANOTHER TRANSFORMER BETWEEN THE VOLTAGE TRANSFORMER OF THE GENERATOR FEEDER AND THE CIRCUIT BREAKER�
E�G� OF VECTOR GROUP $Y�� THE VECTORS OF THE SYNCHRONIZING VOLTAGES MUST BE MATCHED IN MAGNITUDE AND DIREC

TION BY MEANS OF MATCHING TRANSFORMERS�

4HE CIRCUIT DIAGRAM "�� IS THE CIRCUIT MOST COMMONLY USED� THE CIRCUIT BREAKER 3 BEING CONTROLLED BY THE PARAL

LELING DEVICE�

)N THE OTHER CIRCUITS SHOWN BELOW� THE VOLTAGE VECTOR IS ROTATED ACCORDING TO THE VECTOR GROUP OF TRANSFORMER 4�

4HE RATINGS OF THE INTERPOSING TRANSFORMERS ARE AS FOLLOWS WHEN THE VOLTAGE TRANSFORMER SECONDARY SIDE IS RATED
FOR ��� 6 ���� 6	�

$ESIGNATION � AND �� SECONDARY VOLTAGE ��� 6���� 6	
� AND ��� SECONDARY VOLTAGE ��� 6���� 6	�o�
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# 4ABLES

4ABLE #�� 4ABLE OF ALL BINARY INPUTS ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

4ABLE #�� 2EFERENCE TABLE FOR SETTING PARAMETERS ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

./4%� 4HE FOLLOWING TABLES LIST ALL DATA WHICH ARE AVAILABLE IN THE MAXIMUM COMPLEMENT OF THE DEVICE� $EPEN

DENT ON THE ORDERED MODEL� ONLY THOSE DATA MAY BE PRESENT WHICH ARE VALID FOR THE INDIVIDUAL VERSION�

./4%� 4HE ACTUAL TABLES ARE ATTACHED TO THE PURCHASED RELAY�
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Table of All Binary Outputs 7VE51
µµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµ

Rel,LED - to output relay or LED R - Annunc. marshallable
OP, PC - to operator panel or PC K - Annunciated "Coming"
LSA - to localized substation autom. K/G - "Coming" and "Going"

Â¬¬¬¬ª¬¬¬¬¬¬¬¬¬¬¬¬¬ª¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬ª¬¬¬ª¬¬¬ª¬¬¬§
� � � �Rel�OP � �
� FNo�Abbreviation � Meaning �LED� PC�LSA�
«¬¬¬¬­¬¬¬¬¬¬¬¬¬¬¬¬¬­¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬­¬¬¬­¬¬¬­¬¬¬�
�000 � � � � � �
�002 �SYNCHR. �Synchronization with consecutive No. � �K/G� �
�030 �LED-reset �Reset of stored LED indications � �K � �
�031 � � � � � �
«¬¬¬¬­¬¬¬¬¬¬¬¬¬¬¬¬¬­¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬­¬¬¬­¬¬¬­¬¬¬�
�083 �Failure 15V �Failure 15 V internal d.c. supply � �K/G� �
�084 �Failure 0V �Failure 0 V A/D converter � �K/G� �
�088 �Failure 24V �Failure 24 V internal d.c. supply � �K/G� �
�089 �Failure 5V �Failure 5 V internal d.c. supply � �K/G� �
«¬¬¬¬­¬¬¬¬¬¬¬¬¬¬¬¬¬­¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬­¬¬¬­¬¬¬­¬¬¬�
�091 �Failure GEA �Failure on basic draw-out module � �K/G� �
�092 �Failure ZEA �Failure on additional draw-out module � �K/G� �
�097 �Par. running �Parameters are being set � �K/G� �
�103 �ParSelec.Flt �Faulty selection of a parameter set � �K/G� �
«¬¬¬¬­¬¬¬¬¬¬¬¬¬¬¬¬¬­¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬­¬¬¬­¬¬¬­¬¬¬�
�105 �Par.Data Flt �Parameter data faulty (implausible) � �K � �
�107 �Initial.Flt �Faulty initialization of processor � �K � �
�109 �PhaseSeq.Flt �Phase sequence wrong � �K/G� �
�110 � � � � � �
«¬¬¬¬­¬¬¬¬¬¬¬¬¬¬¬¬¬­¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬­¬¬¬­¬¬¬­¬¬¬�
�120 �NO SET SELEC �No parameter set selected � �K � �
�121 �SET SELEC. 1 �Parameter set 1 selected � �K � �
�122 �SET SELEC. 2 �Parameter set 2 selected � �K � �
�123 �SET SELEC. 3 �Parameter set 3 selected � �K � �
«¬¬¬¬­¬¬¬¬¬¬¬¬¬¬¬¬¬­¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬­¬¬¬­¬¬¬­¬¬¬�
�124 �SET SELEC. 4 �Parameter set 4 selected � �K � �
�125 �SET SELEC. 5 �Parameter set 5 selected � �K � �
�126 �SET SELEC. 6 �Parameter set 6 selected � �K � �
�127 � � � � � �
«¬¬¬¬­¬¬¬¬¬¬¬¬¬¬¬¬¬­¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬­¬¬¬­¬¬¬­¬¬¬�
�192 � � � � � �
�193 �Re-start �Restart annunciation of the processor � �K � �
�194 � � � � � �
�195 � � � � � �
«¬¬¬¬­¬¬¬¬¬¬¬¬¬¬¬¬¬­¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬­¬¬¬­¬¬¬­¬¬¬�
�204 �started:S1 �Paralleling started with param. set 1 � �K � �
�205 �started:S2 �Paralleling started with param. set 2 � �K � �
�206 �started:S3 �Paralleling started with param. set 3 � �K � �
�207 �started:S4 �Paralleling started with param. set 4 � �K � �
«¬¬¬¬­¬¬¬¬¬¬¬¬¬¬¬¬¬­¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬­¬¬¬­¬¬¬­¬¬¬�
�208 �started:S5 �Paralleling started with param. set 5 � �K � �
�209 �started:S6 �Paralelling started with param. set 6 � �K � �
�209 �started �Paralleling procedure started � �K � �
�210 �aborted �Paralleling procedure aborted � �K � �
«¬¬¬¬­¬¬¬¬¬¬¬¬¬¬¬¬¬­¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬­¬¬¬­¬¬¬­¬¬¬�
�211 �DeltaU ok �Delta U within the set limits � �K � �
�212 �DeltaU >> �Delta U too large � �K � �
�213 �DeltaF ok �Delta f within the set limits � �K � �
�214 �DeltaF >> �Delta f too large � �K � �
¨¬¬¬¬©¬¬¬¬¬¬¬¬¬¬¬¬¬©¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬©¬¬¬©¬¬¬©¬¬¬Á
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Â¬¬¬¬ª¬¬¬¬¬¬¬¬¬¬¬¬¬ª¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬ª¬¬¬ª¬¬¬ª¬¬¬§
� � � �Rel�OP � �
� FNo�Abbreviation � Meaning �LED� PC�LSA�
«¬¬¬¬­¬¬¬¬¬¬¬¬¬¬¬¬¬­¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬­¬¬¬­¬¬¬­¬¬¬�
�215 �Phi ok �Delta Phi within the set limits � �K � �
�216 �Phi >> �Delta Phi too large � �K � �
�217 �stopped �Paralleling stopped � �K � �
�218 �Tsyn over �Permissible synchronizing time over � �K � �
«¬¬¬¬­¬¬¬¬¬¬¬¬¬¬¬¬¬­¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬­¬¬¬­¬¬¬­¬¬¬�
�219 �Close1 Cmd �Close command 1 (envelop curve method)� �K � �
�221 �Close2 Cmd �Close command 2 (zero crossing method)� �K � �
�222 �TsyncSTART �Time of synchronous condition started � �K � �
�223 �TsyncSTOP �Time of synchronous condition stopped � �K � �
«¬¬¬¬­¬¬¬¬¬¬¬¬¬¬¬¬¬­¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬­¬¬¬­¬¬¬­¬¬¬�
�224 �Close1 res �Reset of close command 1 � �K � �
�225 �close2 res �Reset of close command 2 � �K � �
� � � � � � �
�226 �Fail.Umeas �Measured voltages faulty � �K � �
«¬¬¬¬­¬¬¬¬¬¬¬¬¬¬¬¬¬­¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬­¬¬¬­¬¬¬­¬¬¬�
�227 �U1U2 synch �Voltages are synchronous � �K � �
�228 �U1U2 async �Voltages are asynchronous � �K � �
�229 �Sync.>1min �Synchron. condition greater than 1 min� �K � �
�230 � � � � � �
«¬¬¬¬­¬¬¬¬¬¬¬¬¬¬¬¬¬­¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬­¬¬¬­¬¬¬­¬¬¬�
�231 �F1 >> �Frequency f1 too large � �K � �
�232 �F1 << �Frequency f1 too small � �K � �
�233 �F2 >> �Frequency f2 too large � �K � �
�234 �F2 << �Frequency f2 too small � �K � �
«¬¬¬¬­¬¬¬¬¬¬¬¬¬¬¬¬¬­¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬­¬¬¬­¬¬¬­¬¬¬�
�235 �U1 >> �Voltage U1 too large � �K � �
�236 �U1 << �Voltage U1 too small � �K � �
�237 �U2 >> �Voltage U2 too large � �K � �
�238 �U2 << �Voltage U2 too small � �K � �
¨¬¬¬¬©¬¬¬¬¬¬¬¬¬¬¬¬¬©¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬©¬¬¬©¬¬¬©¬¬¬Á
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Reference Table for Functional Parameters 7VE51
µµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµ

1000 PARAMETERS

1100 POWERSYSTEM DATA 2100 PARAMETER SET 1

1101 FREQUENCY 2101 U MIN
fN 50 Hz [ ] min. 40 V
fN 60 Hz [ ] max. 130 ¬¬¬¬¬¬

2102 U MAX
min. 40 V
max. 130 ¬¬¬¬¬¬

2103 U1 PH.SEQ.
CLOCKWISE [ ]
COUNTER-CLOCK [ ]
NONE [ ]

2104 U2 PH.SEQ.
CLOCKWISE [ ]
COUNTER-CLOCK [ ]
NONE [ ]

2105 DELTA U2>U1
min. 0.0 V
max. 30.0 ¬¬¬¬¬¬

2106 DELTA U2<U1
min. 0.0 V
max. 30.0 ¬¬¬¬¬¬

2107 DELTA f2>f1
min. 0.00 Hz
max. 1.01 ¬¬¬¬¬¬

2108 DELTA f2<f1
min. 0.00 Hz
max. 1.01 ¬¬¬¬¬¬

2109 DELTA PHI
min. 0 à
max. 45 ¬¬¬¬¬¬

2110 SYNCH.TIME
min. 1 s
max. 60/Ô ¬¬¬¬¬¬

2111 ANGLE WINDW
min. 2 à
max. 10 ¬¬¬¬¬¬

2112 CB CLOSE TM
min. 30 ms
max. 600/Ô ¬¬¬¬¬¬
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2113 CMD. DURAT. 2200 PARAMETER SET 2
min. 0.1 s
max. 1.0 ¬¬¬¬¬¬ 2201 U MIN

min. 40 V
2114 ACTIVE TIME max. 130 ¬¬¬¬¬¬

min. 1 s
max. 3600/Ô ¬¬¬¬¬¬ 2202 U MAX

min. 40 V
2117 FactorU2/U1 max. 130 ¬¬¬¬¬¬

min. 0.900
max. 1.100 ¬¬¬¬¬¬ 2203 U1 PH.SEQ.

CLOCKWISE [ ]
2135 SET BLOCK. COUNTER-CLOCK [ ]

ON [ ] NONE [ ]
OFF [ ]

2204 U2 PH.SEQ.
2136 DELTA f SYN CLOCKWISE [ ]

min. 10 mHz COUNTER-CLOCK [ ]
max. 40 ¬¬¬¬¬¬ NONE [ ]

2205 DELTA U2>U1
min. 0.0 V
max. 30.0 ¬¬¬¬¬¬

2206 DELTA U2<U1
min. 0.0 V
max. 30.0 ¬¬¬¬¬¬

2207 DELTA f2>f1
min. 0.00 Hz
max. 1.01 ¬¬¬¬¬¬

2208 DELTA f2<f1
min. 0.00 Hz
max. 1.01 ¬¬¬¬¬¬

2209 DELTA PHI
min. 0 à
max. 45 ¬¬¬¬¬¬

2210 SYNCH.TIME
min. 1 s
max. 60/Ô ¬¬¬¬¬¬

2211 ANGLE WINDW
min. 2 à
max. 10 ¬¬¬¬¬¬

2212 CB CLOSE TM
min. 30 ms
max. 600/Ô ¬¬¬¬¬¬

2213 CMD. DURAT.
min. 0.1 s
max. 1.0 ¬¬¬¬¬¬
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2214 ACTIVE TIME 2300 PARAMETER SET 1
min. 1 s
max. 3600/Ô ¬¬¬¬¬¬ 2301 U MIN

min. 40 V
2217 FactorU2/U1 max. 130 ¬¬¬¬¬¬

min. 0.900
max. 1.100 ¬¬¬¬¬¬ 2302 U MAX

min. 40 V
2235 SET BLOCK. max. 130 ¬¬¬¬¬¬

ON [ ]
OFF [ ] 2303 U1 PH.SEQ.

CLOCKWISE [ ]
2236 DELTA f SYN COUNTER-CLOCK [ ]

min. 10 mHz NONE [ ]
max. 40 ¬¬¬¬¬¬

2304 U2 PH.SEQ.
CLOCKWISE [ ]
COUNTER-CLOCK [ ]
NONE [ ]

2305 DELTA U2>U1
min. 0.0 V
max. 30.0 ¬¬¬¬¬¬

2306 DELTA U2<U1
min. 0.0 V
max. 30.0 ¬¬¬¬¬¬

2307 DELTA f2>f1
min. 0.00 Hz
max. 1.01 ¬¬¬¬¬¬

2308 DELTA f2<f1
min. 0.00 Hz
max. 1.01 ¬¬¬¬¬¬

2309 DELTA PHI
min. 0 à
max. 45 ¬¬¬¬¬¬

2310 SYNCH.TIME
min. 1 s
max. 60/Ô ¬¬¬¬¬¬

2311 ANGLE WINDW
min. 2 à
max. 10 ¬¬¬¬¬¬

2312 CB CLOSE TM
min. 30 ms
max. 600/Ô ¬¬¬¬¬¬

2313 CMD. DURAT.
min. 0.1 s
max. 1.0 ¬¬¬¬¬¬
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2314 ACTIVE TIME 2330 U2>U1 Kp
min. 1 s min. 1
max. 3600/Ô ¬¬¬¬¬¬ max. 10 ¬¬¬¬¬¬

2317 FactorU2/U1 2331 U2<U1 Kc
min. 0.900 min. 1
max. 1.100 ¬¬¬¬¬¬ max. 11 ¬¬¬¬¬¬

2318 FREQ.BALANC 2332 U2<U1 Kp
OFF [ ] min. 1
ON after start [ ] max. 10 ¬¬¬¬¬¬
ON before start [ ]

2333 VB MIN PULS
2319 OS DEL fmax min. 30 ms

min. 0.01 Hz max. 300 ¬¬¬¬¬¬
max. 1.00 ¬¬¬¬¬¬

2335 SET BLOCK.
2320 OS DEL fmin ON [ ]

min. 0.01 Hz OFF [ ]
max. 1.00 ¬¬¬¬¬¬

2336 DELTA f SYN
2321 SS DEL fmax min. 10 mHz

min. 0.01 Hz max. 40 ¬¬¬¬¬¬
max. 1.00 ¬¬¬¬¬¬

2322 SS DEL fmin
min. 0.01 Hz
max. 1.00 ¬¬¬¬¬¬

2323 SS Kc
min. 1
max. 11 ¬¬¬¬¬¬

2324 SS Kp
min. 1
max. 10 ¬¬¬¬¬¬

2325 OS Kc
min. 1
max. 11 ¬¬¬¬¬¬

2326 OS Kp
min. 1
max. 10 ¬¬¬¬¬¬

2327 FB MIN PULS
min. 30 ms
max. 300 ¬¬¬¬¬¬

2328 VOLT.BALANC
OFF [ ]
ON after start [ ]
ON before start [ ]

2329 U2>U1 Kc
min. 1
max. 11 ¬¬¬¬¬¬
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2400 PARAMETER SET 2 2414 ACTIVE TIME
min. 1 s

2401 U MIN max. 3600/Ô ¬¬¬¬¬¬
min. 40 V
max. 130 ¬¬¬¬¬¬ 2417 FactorU2/U1

min. 0.900
2402 U MAX max. 1.100 ¬¬¬¬¬¬

min. 40 V
max. 130 ¬¬¬¬¬¬ 2418 FREQ.BALANC

OFF [ ]
2403 U1 PH.SEQ. ON after start [ ]

CLOCKWISE [ ] ON before start [ ]
COUNTER-CLOCK [ ]
NONE [ ] 2419 OS DEL fmax

min. 0.01 Hz
2404 U2 PH.SEQ. max. 1.00 ¬¬¬¬¬¬

CLOCKWISE [ ]
COUNTER-CLOCK [ ] 2420 OS DEL fmin
NONE [ ] min. 0.01 Hz

max. 1.00 ¬¬¬¬¬¬
2405 DELTA U2>U1

min. 0.0 V 2421 SS DEL fmax
max. 30.0 ¬¬¬¬¬¬ min. 0.01 Hz

max. 1.00 ¬¬¬¬¬¬
2406 DELTA U2<U1

min. 0.0 V 2422 SS DEL fmin
max. 30.0 ¬¬¬¬¬¬ min. 0.01 Hz

max. 1.00 ¬¬¬¬¬¬
2407 DELTA f2>f1

min. 0.00 Hz 2423 SS Kc
max. 1.01 ¬¬¬¬¬¬ min. 1

max. 11 ¬¬¬¬¬¬
2408 DELTA f2<f1

min. 0.00 Hz 2424 SS Kp
max. 1.01 ¬¬¬¬¬¬ min. 1

max. 10 ¬¬¬¬¬¬
2409 DELTA PHI

min. 0 à 2425 OS Kc
max. 45 ¬¬¬¬¬¬ min. 1

max. 11 ¬¬¬¬¬¬
2410 SYNCH.TIME

min. 1 s 2426 OS Kp
max. 60/Ô ¬¬¬¬¬¬ min. 1

max. 10 ¬¬¬¬¬¬
2411 ANGLE WINDW

min. 2 à 2427 FB MIN PULS
max. 10 ¬¬¬¬¬¬ min. 30 ms

max. 300 ¬¬¬¬¬¬
2412 CB CLOSE TM

min. 30 ms 2428 VOLT.BALANC
max. 600/Ô ¬¬¬¬¬¬ OFF [ ]

ON after start [ ]
2413 CMD. DURAT. ON before start [ ]

min. 0.1 s
max. 1.0 ¬¬¬¬¬¬ 2429 U2>U1 Kc

min. 1
max. 11 ¬¬¬¬¬¬
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2430 U2>U1 Kp 2500 PARAMETER SET 3
min. 1
max. 10 ¬¬¬¬¬¬ 2501 U MIN

min. 40 V
2431 U2<U1 Kc max. 130 ¬¬¬¬¬¬

min. 1
max. 11 ¬¬¬¬¬¬ 2502 U MAX

min. 40 V
2432 U2<U1 Kp max. 130 ¬¬¬¬¬¬

min. 1
max. 10 ¬¬¬¬¬¬ 2503 U1 PH.SEQ.

CLOCKWISE [ ]
2433 VB MIN PULS COUNTER-CLOCK [ ]

min. 30 ms NONE [ ]
max. 300 ¬¬¬¬¬¬

2504 U2 PH.SEQ.
2435 SET BLOCK. CLOCKWISE [ ]

ON [ ] COUNTER-CLOCK [ ]
OFF [ ] NONE [ ]

2436 DELTA f SYN 2505 DELTA U2>U1
min. 10 mHz min. 0.0 V
max. 40 ¬¬¬¬¬¬ max. 30.0 ¬¬¬¬¬¬

2506 DELTA U2<U1
min. 0.0 V
max. 30.0 ¬¬¬¬¬¬

2507 DELTA f2>f1
min. 0.00 Hz
max. 1.01 ¬¬¬¬¬¬

2508 DELTA f2<f1
min. 0.00 Hz
max. 1.01 ¬¬¬¬¬¬

2509 DELTA PHI
min. 0 à
max. 45 ¬¬¬¬¬¬

2510 SYNCH.TIME
min. 1 s
max. 60/Ô ¬¬¬¬¬¬

2511 ANGLE WINDW
min. 2 à
max. 10 ¬¬¬¬¬¬

2512 CB CLOSE TM
min. 30 ms
max. 600/Ô ¬¬¬¬¬¬

2513 CMD. DURAT.
min. 0.1 s
max. 1.0 ¬¬¬¬¬¬
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2514 ACTIVE TIME 2530 U2>U1 Kp
min. 1 s min. 1
max. 3600/Ô ¬¬¬¬¬¬ max. 10 ¬¬¬¬¬¬

2517 FactorU2/U1 2531 U2<U1 Kc
min. 0.900 min. 1
max. 1.100 ¬¬¬¬¬¬ max. 11 ¬¬¬¬¬¬

2518 FREQ.BALANC 2532 U2<U1 Kp
OFF [ ] min. 1
ON after start [ ] max. 10 ¬¬¬¬¬¬
ON before start [ ]

2533 VB MIN PULS
2519 OS DEL fmax min. 30 ms

min. 0.01 Hz max. 300 ¬¬¬¬¬¬
max. 1.00 ¬¬¬¬¬¬

2535 SET BLOCK.
2520 OS DEL fmin ON [ ]

min. 0.01 Hz OFF [ ]
max. 1.00 ¬¬¬¬¬¬

2536 DELTA f SYN
2521 SS DEL fmax min. 10 mHz

min. 0.01 Hz max. 40 ¬¬¬¬¬¬
max. 1.00 ¬¬¬¬¬¬

2522 SS DEL fmin
min. 0.01 Hz
max. 1.00 ¬¬¬¬¬¬

2523 SS Kc
min. 1
max. 11 ¬¬¬¬¬¬

2524 SS Kp
min. 1
max. 10 ¬¬¬¬¬¬

2525 OS Kc
min. 1
max. 11 ¬¬¬¬¬¬

2526 OS Kp
min. 1
max. 10 ¬¬¬¬¬¬

2527 FB MIN PULS
min. 30 ms
max. 300 ¬¬¬¬¬¬

2528 VOLT.BALANC
OFF [ ]
ON after start [ ]
ON before start [ ]

2529 U2>U1 Kc
min. 1
max. 11 ¬¬¬¬¬¬

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om



!PPENDIX�6%�� 6�

��#����� '���� #��

2600 PARAMETER SET 4 2614 ACTIVE TIME
min. 1 s

2601 U MIN max. 3600/Ô ¬¬¬¬¬¬
min. 40 V
max. 130 ¬¬¬¬¬¬ 2617 FactorU2/U1

min. 0.900
2602 U MAX max. 1.100 ¬¬¬¬¬¬

min. 40 V
max. 130 ¬¬¬¬¬¬ 2618 FREQ.BALANC

OFF [ ]
2603 U1 PH.SEQ. ON after start [ ]

CLOCKWISE [ ] ON before start [ ]
COUNTER-CLOCK [ ]
NONE [ ] 2619 OS DEL fmax

min. 0.01 Hz
2604 U2 PH.SEQ. max. 1.00 ¬¬¬¬¬¬

CLOCKWISE [ ]
COUNTER-CLOCK [ ] 2620 OS DEL fmin
NONE [ ] min. 0.01 Hz

max. 1.00 ¬¬¬¬¬¬
2605 DELTA U2>U1

min. 0.0 V 2621 SS DEL fmax
max. 30.0 ¬¬¬¬¬¬ min. 0.01 Hz

max. 1.00 ¬¬¬¬¬¬
2606 DELTA U2<U1

min. 0.0 V 2622 SS DEL fmin
max. 30.0 ¬¬¬¬¬¬ min. 0.01 Hz

max. 1.00 ¬¬¬¬¬¬
2607 DELTA f2>f1

min. 0.00 Hz 2623 SS Kc
max. 1.01 ¬¬¬¬¬¬ min. 1

max. 11 ¬¬¬¬¬¬
2608 DELTA f2<f1

min. 0.00 Hz 2624 SS Kp
max. 1.01 ¬¬¬¬¬¬ min. 1

max. 10 ¬¬¬¬¬¬
2609 DELTA PHI

min. 0 à 2625 OS Kc
max. 45 ¬¬¬¬¬¬ min. 1

max. 11 ¬¬¬¬¬¬
2610 SYNCH.TIME

min. 1 s 2626 OS Kp
max. 60/Ô ¬¬¬¬¬¬ min. 1

max. 10 ¬¬¬¬¬¬
2611 ANGLE WINDW

min. 2 à 2627 FB MIN PULS
max. 10 ¬¬¬¬¬¬ min. 30 ms

max. 300 ¬¬¬¬¬¬
2612 CB CLOSE TM

min. 30 ms 2628 VOLT.BALANC
max. 600/Ô ¬¬¬¬¬¬ OFF [ ]

ON after start [ ]
2613 CMD. DURAT. ON before start [ ]

min. 0.1 s
max. 1.0 ¬¬¬¬¬¬ 2629 U2>U1 Kc

min. 1
max. 11 ¬¬¬¬¬¬
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2630 U2>U1 Kp 2700 PARAMETER SET 5
min. 1
max. 10 ¬¬¬¬¬¬ 2701 U MIN

min. 40 V
2631 U2<U1 Kc max. 130 ¬¬¬¬¬¬

min. 1
max. 11 ¬¬¬¬¬¬ 2702 U MAX

min. 40 V
2632 U2<U1 Kp max. 130 ¬¬¬¬¬¬

min. 1
max. 10 ¬¬¬¬¬¬ 2703 U1 PH.SEQ.

CLOCKWISE [ ]
2633 VB MIN PULS COUNTER-CLOCK [ ]

min. 30 ms NONE [ ]
max. 300 ¬¬¬¬¬¬

2704 U2 PH.SEQ.
2635 SET BLOCK. CLOCKWISE [ ]

ON [ ] COUNTER-CLOCK [ ]
OFF [ ] NONE [ ]

2636 DELTA f SYN 2705 DELTA U2>U1
min. 10 mHz min. 0.0 V
max. 40 ¬¬¬¬¬¬ max. 30.0 ¬¬¬¬¬¬

2706 DELTA U2<U1
min. 0.0 V
max. 30.0 ¬¬¬¬¬¬

2707 DELTA f2>f1
min. 0.00 Hz
max. 1.01 ¬¬¬¬¬¬

2708 DELTA f2<f1
min. 0.00 Hz
max. 1.01 ¬¬¬¬¬¬

2709 DELTA PHI
min. 0 à
max. 45 ¬¬¬¬¬¬

2710 SYNCH.TIME
min. 1 s
max. 60/Ô ¬¬¬¬¬¬

2711 ANGLE WINDW
min. 2 à
max. 10 ¬¬¬¬¬¬

2712 CB CLOSE TM
min. 30 ms
max. 600/Ô ¬¬¬¬¬¬

2713 CMD. DURAT.
min. 0.1 s
max. 1.0 ¬¬¬¬¬¬
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2714 ACTIVE TIME 2730 U2>U1 Kp
min. 1 s min. 1
max. 3600/Ô ¬¬¬¬¬¬ max. 10 ¬¬¬¬¬¬

2717 FactorU2/U1 2731 U2<U1 Kc
min. 0.900 min. 1
max. 1.100 ¬¬¬¬¬¬ max. 11 ¬¬¬¬¬¬

2718 FREQ.BALANC 2732 U2<U1 Kp
OFF [ ] min. 1
ON after start [ ] max. 10 ¬¬¬¬¬¬
ON before start [ ]

2733 VB MIN PULS
2719 OS DEL fmax min. 30 ms

min. 0.01 Hz max. 300 ¬¬¬¬¬¬
max. 1.00 ¬¬¬¬¬¬

2735 SET BLOCK.
2720 OS DEL fmin ON [ ]

min. 0.01 Hz OFF [ ]
max. 1.00 ¬¬¬¬¬¬

2736 DELTA f SYN
2721 SS DEL fmax min. 10 mHz

min. 0.01 Hz max. 40 ¬¬¬¬¬¬
max. 1.00 ¬¬¬¬¬¬

2722 SS DEL fmin
min. 0.01 Hz
max. 1.00 ¬¬¬¬¬¬

2723 SS Kc
min. 1
max. 11 ¬¬¬¬¬¬

2724 SS Kp
min. 1
max. 10 ¬¬¬¬¬¬

2725 OS Kc
min. 1
max. 11 ¬¬¬¬¬¬

2726 OS Kp
min. 1
max. 10 ¬¬¬¬¬¬

2727 FB MIN PULS
min. 30 ms
max. 300 ¬¬¬¬¬¬

2728 VOLT.BALANC
OFF [ ]
ON after start [ ]
ON before start [ ]

2729 U2>U1 Kc
min. 1
max. 11 ¬¬¬¬¬¬
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2800 PARAMETER SET 6 2814 ACTIVE TIME
min. 1 s

2801 U MIN max. 3600/Ô ¬¬¬¬¬¬
min. 40 V
max. 130 ¬¬¬¬¬¬ 2817 FactorU2/U1

min. 0.900
2802 U MAX max. 1.100 ¬¬¬¬¬¬

min. 40 V
max. 130 ¬¬¬¬¬¬ 2818 FREQ.BALANC

OFF [ ]
2803 U1 PH.SEQ. ON after start [ ]

CLOCKWISE [ ] ON before start [ ]
COUNTER-CLOCK [ ]
NONE [ ] 2819 OS DEL fmax

min. 0.01 Hz
2804 U2 PH.SEQ. max. 1.00 ¬¬¬¬¬¬

CLOCKWISE [ ]
COUNTER-CLOCK [ ] 2820 OS DEL fmin
NONE [ ] min. 0.01 Hz

max. 1.00 ¬¬¬¬¬¬
2805 DELTA U2>U1

min. 0.0 V 2821 SS DEL fmax
max. 30.0 ¬¬¬¬¬¬ min. 0.01 Hz

max. 1.00 ¬¬¬¬¬¬
2806 DELTA U2<U1

min. 0.0 V 2822 SS DEL fmin
max. 30.0 ¬¬¬¬¬¬ min. 0.01 Hz

max. 1.00 ¬¬¬¬¬¬
2807 DELTA f2>f1

min. 0.00 Hz 2823 SS Kc
max. 1.01 ¬¬¬¬¬¬ min. 1

max. 11 ¬¬¬¬¬¬
2808 DELTA f2<f1

min. 0.00 Hz 2824 SS Kp
max. 1.01 ¬¬¬¬¬¬ min. 1

max. 10 ¬¬¬¬¬¬
2809 DELTA PHI

min. 0 à 2825 OS Kc
max. 45 ¬¬¬¬¬¬ min. 1

max. 11 ¬¬¬¬¬¬
2810 SYNCH.TIME

min. 1 s 2826 OS Kp
max. 60/Ô ¬¬¬¬¬¬ min. 1

max. 10 ¬¬¬¬¬¬
2811 ANGLE WINDW

min. 2 à 2827 FB MIN PULS
max. 10 ¬¬¬¬¬¬ min. 30 ms

max. 300 ¬¬¬¬¬¬
2812 CB CLOSE TM

min. 30 ms 2828 VOLT.BALANC
max. 600/Ô ¬¬¬¬¬¬ OFF [ ]

ON after start [ ]
2813 CMD. DURAT. ON before start [ ]

min. 0.1 s
max. 1.0 ¬¬¬¬¬¬ 2829 U2>U1 Kc

min. 1
max. 11 ¬¬¬¬¬¬
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2830 U2>U1 Kp
min. 1
max. 10 ¬¬¬¬¬¬

2831 U2<U1 Kc
min. 1
max. 11 ¬¬¬¬¬¬

2832 U2<U1 Kp
min. 1
max. 10 ¬¬¬¬¬¬

2833 VB MIN PULS
min. 30 ms
max. 300 ¬¬¬¬¬¬

2835 SET BLOCK.
ON [ ]
OFF [ ]

2836 DELTA f SYN
min. 10 mHz
max. 40 ¬¬¬¬¬¬
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#ORRECTIONS�3UGGESTIONS�6%��6���

���#����� '���� #�� �

4O

3)%-%.3 !+4)%.'%3%,,3#(!&4

$EPT� %6 3 350 ��

$ ����� "%2,).

'ERMANY

&ROM
????????????????????????????????????????
.AME

????????????????????????????????????????
#OMPANY�$EPT�

????????????????????????????????????????
!DDRESS

????????????????????????????????????????
4ELEPHONE NO�

????????????????????????????????????????

$EAR READER�

PRINTING ERRORS CAN NEVER BE ENTIRELY ELIMINATED�
THEREFORE� SHOULD YOU COME ACROSS ANY WHEN
READING THIS MANUAL� KINDLY ENTER THEM IN THIS
FORM TOGETHER WITH ANY COMMENTS OR SUG

GESTIONS FOR IMPROVEMENT THAT YOU MAY HAVE�

#ORRECTIONS�3UGGESTIONS
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/RDER .O� #����� '���� #�� �

!VAILABLE FROM� ,:& &¼RTH "ISLOHE

0RINTED IN THE &EDERAL 2EPUBLIC OF 'ERMANY

!' ���� ��� &/ ��� %N

#OPYINGOF THIS DOCUMENT ANDGIVING IT TO OTHERS AND THE USE

ORCOMMUNICATIONOFTHECONTENTSTHEREOF�AREFORBIDDENWITH


OUT EXPRESS AUTHORITY� /FFENDERS ARE LIABLE TO THE PAYMENT OF

DAMAGES� !LL RIGHTS ARE RESERVED IN THE EVENT OF THE GRANT OF

A PATENT OR THE REGISTRATION OF A UTILITY MODEL OR DESIGN�3UBJECT TO TECHNICAL ALTERATION

3IEMENS !KTIENGESELLSCHAFT

3UBSTANTIAL ALTERATIONS AGAINST PREVIOUS ISSUE�

#OMPLETE REVISION WITH REGARD TO FIRMWARE VERSION 6���
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