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$ERXW�WKHVH�LQVWUXFWLRQV
7KHVH�LQVWUXFWLRQV�GR�QRW�SXUSRUW�WR�FRYHU�DOO�GHWDLOV�RU�
YDULDWLRQV�LQ�HTXLSPHQW��QRU�WR�SURYLGH�IRU�HYHU\�
SRVVLEOH�FRQWLQJHQF\�WR�EH�PHW�LQ�FRQQHFWLRQ�ZLWK�
LQVWDOODWLRQ�RU�RSHUDWLRQ��)RU�GHWDLOV�DERXW�WHFKQLFDO�
GHVLJQ�DQG�HTXLSHPQW�OLNH�H�J��WHFKQLFDO�GDWD��
VHFRQGDU\�HTXLSPHQW��FLUFXLW�GLDJUDPV��SOHDVH�UHIHU�WR�
WKH�RUGHU�GRFXPHQWV�

7KH�VZLWFKJHDU�LV�VXEMHFW�WR�FRQWLQXRXV�WHFKQLFDO�
GHYHORSPHQW�ZLWKLQ�WKH�VFRSH�RI�WHFKQLFDO�SURJUHVV��
,I�QRW�VWDWHG�RWKHUZLVH�RQ�WKH�LQGLYLGXDO�SDJHV�RI�
WKHVH�LQVWUXFWLRQV��ZH�UHVHUYH�WKH�ULJKW�WR�PRGLI\�WKH�
VSHFLILHG�YDOXHV�DQG�GUDZLQJV��$OO�GLPHQVLRQV�DUH�
JLYHQ�LQ�PP�

)RU�IXUWKHU�GHWDLOV��H�J���DERXW�DGGLWLRQDO�HTXLSPHQW�
DQG�LQIRUPDWLRQ�DERXW�RWKHU�VZLWFKJHDU�W\SHV��SOHDVH�
UHIHU�WR�FDWDORJXHV�+$ ��������'-�����+$ ������
��'-����DQG�+$ ������6ZLWFKJHDU��'-�DQG��'+��
*HQHUDO�3DUW��

6KRXOG�IXUWKHU�LQIRUPDWLRQ�EH�GHVLUHG�RU�VKRXOG�
SDUWLFXODU�SUREOHPV�DULVH�ZKLFK�DUH�QRW�FRYHUHG�
VXIILFHQWO\�IRU�WKH�SXUFKDVHU
V�SXUSRVHV��WKH�PDWWHU�
VKRXOG�EH�UHIHUUHG�WR�WKH�ORFDO�6LHPHQV�6HUYLFH�
&HQWUH�

7KH�FRQWHQWV�RI�WKLV�LQVWUXFWLRQ�PDQXDO�VKDOO�QRW�
EHFRPH�SDUW�RI�RU�PRGLI\�DQ\�SULRU�RU�H[LVWLQJ�
DJUHHPHQW��FRPPLWPHQW�RU�UHODWLRQVKLS��7KH�6DOHV�
&RQWUDFW�FRQWDLQV�WKH�HQWLUH�REOLJDWLRQV�RI�6LHPHQV��
7KH�ZDUUDQW\�FRQWDLQHG�LQ�WKH�FRQWUDFW�EHWZHHQ�WKH�
SDUWLHV�LV�WKH�VROH�ZDUUDQW\�RI�6LHPHQV��$Q\�

VWDWHPHQWV�FRQWDLQHG�KHUHLQ�GR�QRW�FUHDWH�QHZ�
ZDUUDQWLHV�RU�PRGLI\�WKH�H[LVWLQJ�ZDUUDQW\�

Evaluation of the Technical Testing Station by DATech (German
Accreditation Body for Technology) in accordance with DIN EN 45 001
and accreditation of the Technical Testing Station for the testing areas
High-Voltage Switching Devices and Switchgear by DATech as
Testing Laboratory Switchgear Factory Frankfurt/M., Siemens AG
DAR (German Accreditation Council) registr. number: DAT-P-013/92-00
and as
PEHLA Testing Laboratory Frankfurt/M.
DAR registr. number: DAT-P-013/92-50

Introduction and application of a quality and environmental management system for
the Medium-Voltage Switchgear and Systems Division in accordance with
DIN EN ISO 9001 and DIN EN ISO 14001 Quality and environmental
systems - Model for quality assurance in design,
development, production, installation and serving.
Certification of the quality and environmental
management system by DQS (German Association for the
Certification of Quality and Environmental Management Systems)
DQS registr. number: 3473-02

Siemens AG
Power Transmission and Distribution Group

Medium-Voltage Switchgear and Transmission Division
� �����������
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�����������
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Safety instructions

1 Signal terms and definitions

Danger!
DV�XVHG�LQ�WKHVH�LQVWUXFWLRQV��WKLV�PHDQV�WKDW�SHUVRQDO�
LQMXULHV�FDQ�RFFXU�LI�WKH�UHOHYDQW�SUHFDXWLRQDU\�
PHDVXUHV�DUH�QRW�WDNHQ�

Õ2EVHUYH�WKH�VDIHW\�LQVWUXFWLRQV�

Caution!
DV�XVHG�LQ�WKHVH�LQVWUXFWLRQV��WKLV�PHDQV�WKDW�GDPDJH�
WR�SURSHUW\�RU�HQYLURQPHQW�FDQ�RFFXU�LI�WKH�UHOHYDQW�
SUHFDXWLRQDU\�PHDVXUHV�DUH�QRW�WDNHQ�

Õ2EVHUYH�WKH�VDIHW\�LQVWUXFWLRQV�

2 Due application

7KH�VZLWFKJHDU�FRUUHVSRQGV�WR�WKH�DSSOLFDEOH�ODZV��
SUVFULSWLRQV�DQG�VWDQGDUGV�DSSOLFDEOH�DW�WKH�WLPH�RI�
GHOLYHU\��,I�FRUUHFWO\�XVHG��WKH\�SURYLGH�D�KLJK�GHJUHH�
RI�VDIHW\�E\�PHDQV�RI�ORJLFDO�PHFKDQLFDO�LQWHUORFNV�DQG��
VKRFNSURRI�PHWDO�HQFORVXUH�RI�OLYH�SDUWV�

7KH�SHUIHFW�DQG�VDIH�RSHUDWLRQ�RI�WKLV�VZLWFKJHDU�LV�
FRQGLWLRQDO�RQ�

q 3URSHU�WUDQVSRUWDWLRQ�DQG�FRUUHFW�VWRUDJH

q &RUUHFW�LQVWDOODWLRQ�DQG�FRPPLVVLRQLQJ

q 'LOLJHQW�RSHUDWLRQ�DQG�PDLQWHQDQFH�E\�TXDOLILHG�
SHUVRQQHO�

q 2EVHUYDQFH�RI�WKHVH�LQVWUXFWLRQV

q 2EVHUYDQFH�RI�WKH�LQVWUXFWLRQV�DSSOLFDEOH�DW�VLWH�IRU�
LQVWDOODWLRQ��RSHUDWLRQ�DQG�VDIHW\��H�J��',1�9'(������
�����

Caution!
3ULQFLSDOO\��RSHUDWLQJ�WKH�VZLWFKJHDU�FDQ�EH�
GDQJHURXV��

Õ'R�RQO\�RSHUDWH�WKH�VZLWFKJHDU�LI�WKLV�LV�DXWKRULVHG�

3 Qualified personnel

DV�XVHG�LQ�WKHVH�LQVWUXFWLRQV��WKHVH�DUH�SHUVRQV�ZKR�
DUH�IDPLOLDU�ZLWK�WKH�DVVHPEO\��LQVWDOODWLRQ��
FRPPLVVLRQLQJ��PDLQWHQDQFH�DQG�RSHUDWLRQ�RI�WKH�
SURGXFW�DQG�KDYH�DSSURSULDWH�TXDOLILFDWLRQV�IRU�WKHLU�
ZRUN��H�J��

q 7UDLQLQJ�DQG�LQVWUXFWLRQ�RU�DXWKRUL]DWLRQ�WR�VZLWFK�RQ��
VZLWFK�RII��HDUWK�DQG�LGHQWLI\�SRZHU�FLUFXLWV�DQG�
HTXLSPHQW���V\VWHPV�DV�SHU�WKH�UHOHYDQW�VDIHW\�
VWDQGDUGV�

q 7UDLQLQJ�DQG�LQVWUXFWLRQ�RU�DXWKRUL]DWLRQ�LQ�
DFFRUGDQFH�ZLWK�WKH�UHOHYDQW�VDIHW\�VWDQGDUGV�IRU�
WKH�FDUH�DQG�XVH�RI�DSSURSULDWH�VDIHW\�HTXLSPHQ�

q 7UDLQLQJ�LQ�ILUVW�DLGV�DQG�EHKDYLRXU�LQ�WKH�HYHQW�RI�
SRVVLEOH�DFFLGHQWV�



Description
Description

1 About these instructions

7KHVH�LQVWUXFWLRQV�GR�QRW�SXUSRUW�WR�FRYHU�DOO�GHWDLOV�RU�
YDULDWLRQV�LQ�HTXLSPHQW��QRU�WR�SURYLGH�IRU�HYHU\�
SRVVLEOH�FRQWLQJHQF\�WR�EH�PHW�LQ�FRQQHFWLRQ�ZLWK�
LQVWDOODWLRQ�RU�RSHUDWLRQ��)RU�GHWDLOV�DERXW�WHFKQLFDO�
GHVLJQ�DQG�HTXLSHPQW�OLNH�H�J��WHFKQLFDO�GDWD��
VHFRQGDU\�HTXLSPHQW��FLUFXLW�GLDJUDPV��SOHDVH�UHIHU�WR�
WKH�RUGHU�GRFXPHQWV�

7KH�VZLWFKJHDU�LV�VXEMHFW�WR�FRQWLQXRXV�WHFKQLFDO�
GHYHORSPHQW�ZLWKLQ�WKH�VFRSH�RI�WHFKQLFDO�SURJUHVV��
,I�QRW�VWDWHG�RWKHUZLVH�RQ�WKH�LQGLYLGXDO�SDJHV�RI�
WKHVH�LQVWUXFWLRQV��ZH�UHVHUYH�WKH�ULJKW�WR�PRGLI\�WKH�
VSHFLILHG�YDOXHV�DQG�GUDZLQJV��$OO�GLPHQVLRQV�DUH�
JLYHQ�LQ�PP�

)RU�IXUWKHU�GHWDLOV��H�J���DERXW�DGGLWLRQDO�HTXLSPHQW�
DQG�LQIRUPDWLRQ�DERXW�RWKHU�VZLWFKJHDU�W\SHV��SOHDVH�
UHIHU�WR�FDWDORJXHV�+$ ��������'-�����+$ ������
��'-����DQG�+$ ������6ZLWFKJHDU��'-�DQG��'+��
*HQHUDO�3DUW��

6KRXOG�IXUWKHU�LQIRUPDWLRQ�EH�GHVLUHG�RU�VKRXOG�
SDUWLFXODU�SUREOHPV�DULVH�ZKLFK�DUH�QRW�FRYHUHG�
VXIILFHQWO\�IRU�WKH�SXUFKDVHU
V�SXUSRVHV��WKH�PDWWHU�
VKRXOG�EH�UHIHUUHG�WR�WKH�ORFDO�6LHPHQV�6HUYLFH�
&HQWUH�

7KH�FRQWHQWV�RI�WKLV�LQVWUXFWLRQ�PDQXDO�VKDOO�QRW�
EHFRPH�SDUW�RI�RU�PRGLI\�DQ\�SULRU�RU�H[LVWLQJ�
DJUHHPHQW��FRPPLWPHQW�RU�UHODWLRQVKLS��7KH�6DOHV�
&RQWUDFW�FRQWDLQV�WKH�HQWLUH�REOLJDWLRQV�RI�6LHPHQV��
7KH�ZDUUDQW\�FRQWDLQHG�LQ�WKH�FRQWUDFW�EHWZHHQ�WKH�
SDUWLHV�LV�WKH�VROH�ZDUUDQW\�RI�6LHPHQV��$Q\�
VWDWHPHQWV�FRQWDLQHG�KHUHLQ�GR�QRW�FUHDWH�QHZ�
ZDUUDQWLHV�RU�PRGLI\�WKH�H[LVWLQJ�ZDUUDQW\�

2 Features

Technology
q )DFWRU\�DVVHPEOHG��W\SH�WHVWHG��PHWDO�HQFORVHG�
VZLWFKJHDU�IRU�LQGRRU�RSHUDWLRQ

q 6ZLWFKJHDU�EORFNV�ZLWK�XS�WR���IHHGHUV

q :HOGHG�VZLWFKJHDU�YHVVHO�PDGH�RI�VWDLQOHVV�VWHHO��
ZLWKRXW�VHDOV��ZLWK�ZHOGHG�EXVKLQJV�IRU�HOHFWULFDO�
FRQQHFWLRQV�DQG�PHFKDQLFDO�FRPSRQHQWV

q ,QVXODWLQJ�JDV�6)�
q 0DLQWHQDQFH�IUHH

q ,QGHSHQGHQW�RI�FOLPDWH

q 7KUHH�SRVLWLRQ�VZLWFK�GLVFRQQHFWRU�ZLWK�PDNH�SURRI�
HDUWKLQJ�IXQFWLRQ

q &DEOH�FRQQHFWLRQ�IRU�EXVKLQJV�ZLWK�RXWVLGH�FRQH

q )XVH�DVVHPEO\�ZLWK�ZLWKGUDZDEOH�+9�+5&�IXVHV�IRU�
HDV\�IXVH�UHSODFHPHQW

q ([WHQVLYH�VSHFLDO�HTXLSPHQW�UHVS��DFFHVVRULHV

q (DV\�LQVWDOODWLRQ�ZLWKRXW��6)��JDV�ZRUN

q (FRORJLFDO�PDQXIDFWXUH�DQG�GLVSRVDO

Personal safety
q 6DIH�WR�WRXFK�E\�PHWDO�HQFORVXUH�RI�OLYH�SDUWV

q &OHDU�PLPLF�GLDJUDP

q +9�+5&�IXVHV�DUH�RQO\�DFFHVVLEOH�ZKHQ�RXWJRLQJ�
IHHGHUV�DUH�HDUWKHG

q 2SHUDWLRQ�RQO\�SRVVLEOH�ZKHQ�HQFORVXUH�LV�FORVHG

q /RJLFDO�PHFKDQLFDO�LQWHUORFNLQJ

q &DSDFLWLYH�YROWDJH�GHWHFWLRQ�V\VWHP�WR�YHULI\�VDIH�
LVRODWLRQ�IURP�VXSSO\

q 5HVLVWDQFH�WR�LQWHUQDO�DUF�IDXOWV
r�SUHVVXUH�UHVLVWDQW�FRQQHFWLRQ�FRPSDUWPHQWV�
r�RSWLRQDOO\��LQFUHDVHG�SURWHFWLRQ�DJDLQVW�EXUQLQJ
���WKURXJK�WKH�HQFORVXUH

Operational reliability and availability
q +HUPHWLFDOO\�VHDOHG�SULPDU\�HQFORVXUH��LQGHSHQGHQW�
RI�HQYLURQPHQWDO�HIIHFWV�VXFK�DV�GLUW��KXPLGLW\�DQG�
VPDOO�DQLPDOV

q :HOGHG�VZLWFKJHDU�YHVVHO��JDV�WLJKW�IRU�OLIH

q 6ZLWFK�RSHUDWLQJ�PHFKDQLVP�DFFHVVLEOH�RXWVLGH�WKH�
VZLWFKJHDU�YHVVHO

q &RQWLQXRXV�VZLWFKJHDU�LQWHUORFNLQJ�V\VWHP�ZLWK�
ORJLFDO�PHFKDQLFDO�LQWHUORFNV

Economy
([WUHPHO\�ORZ�OLIH�F\FOH�FRVWV�DQG�PD[LPXP�
DYDLODELOLW\�WKDQNV�WR��

q 0DLQWHQDQFH�IUHH�FRQFHSW

q ,QGHSHQGHQFH�RI�FOLPDWH

q 0LQLPXP�VSDFH�UHTXLUHPHQWV

Application
6HFRQGDU\�GLVWULEXWLRQ�VZLWFKJHDU��'-����'-���DUH�
XVHG�IRU�SRZHU�GLVWULEXWLRQ�LQ�XWLOLWLHV�VXEVWDWLRQV��r�
DOVR�XQGHU�DGYHUVH�DPELHQW�FRQGLWLRQV�r�VXFK�DV�

q ,QGXVWULDO�SODQWV

q 0RLVW��VDQG\�DQG�GXVW\�DUHDV

q 6LPSOH�RXWGRRU�VXEVWDWLRQV
� �����������
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Description
3 Switchgear versions

,Q�WKH�IROORZLQJ�VHFWLRQV�ZH�ZLOO�VKRZ�\RX�YDULRXV�
VZLWFKJHDU�YHUVLRQV�ZLWK�WKH�PRVW�LPSRUWDQW�
VFKHPHV��)RU�PRUH�SUHFLVH�GHWDLOV��HVSHFLDOO\�DERXW�

DGGLWLRQDO�HTXLSPHQW�DQG�VSHFLDO�YHUVLRQV�DV�ZHOO�DV�
LQIRUPDWLRQ�DERXW�PDQ\�RWKHU�VZLWFKJHDU�W\SHV��
SOHDVH�UHIHU�WR�FDWDORJXHV��+$ �������������DQG������

3.1 8DJ10: Different types

�5LQJ�PDLQ�IHHGHUV
��7UDQVIRUPHU�IHHGHU
6FKHPH���

��5LQJ�PDLQ�IHHGHUV
��7UDQVIRUPHU�IHHGHU
6FKHPH���

��5LQJ�PDLQ�IHHGHUV
��7UDQVIRPHU�IHHGHUV
6FKHPH���
�����������
�'(6&5,37,21��'-����'-���
����������� �



Description
3.2 8DJ20: Different types

��7UDQVIRUPHU�IHHGHU
��5DGLDO�FDEOH�FRQQHFWLRQ
6FKHPH���

��5LQJ�PDLQ�IHHGHUV
��7UDQVIRUPHU�IHHGHU
6FKHPH���

��5LQJ�PDLQ�IHHGHUV
��7UDQVIRPHU�IHHGHUV
6FKHPH���
� �����������
�'(6&5,37,21��'-����'-�� * ����������



Description
4 Switchgear design

4.1 Constructional features 8DJ10

Bild 1: �6ZLWFKJHDU�GHVLJQ��SDUWO\�GLVPDQWOHG�

a &RYHU�RI�+9�+5&�IXVH�FRPSDUWPHQW k /RFN�RI�FDEOH�FRPSDUWPHQW�FRYHU

s +9�+5&�IXVH�LQ�IXVH�DVVHPEO\ l 6ZLWFKJHDU�YHVVHO�ILOOHG�ZLWK�6)��JDV��ZLWK�WKUHH�
SRVLWLRQ�VZLWFK�GLVFRQQHFWRU

d /RFN�IRU�+9�+5&�IXVH�DVVHPEO\ ; &DEOH�SOXJ

f /RFNLQJ�GHYLFH��RSWLRQ�IRU�WKH�WKUHH�SRVLWLRQ�VZLWFK�
GLVFRQQHFWRU�

A &DEOH�EUDFNHW��RSWLRQ��ZLWK�FDEOH�FODPS

g 6ZLWFK�SRVLWLRQ�LQGLFDWRU�IRU�HDUWKLQJ�VZLWFK�IXQFWLRQ�
�23(1�($57+('���OHIW��DQG�IRU�VZLWFK�GLVFRQQHFWRU�
IXQFWLRQ��&/26('�23(1���ULJKW�

S &DEOH�FRPSDUWPHQW�FRYHU

D 6RFNHWV�IRU�YROWDJH�GHWHFWLRQ�V\VWHP

h 6SULQJ�RSHUDWHG�PHFKDQLVP F 5HDG\�IRU�VHUYLFH�LQGLFDWRU

j 0DQXDO�RSHUDWLQJ�PHFKDQLVP�IRU�HDUWKLQJ�VZLWFK�
IXQFWLRQ��OHIW��DQG�VZLWFK�GLVFRQQHFWRU�IXQFWLRQ�
�ULJKW�

G 7UDQVIRUPHU�FDEOH�FRQQHFWLRQ�ZLWK�FDEOH�HOERZ�
SOXJV�ZLWK�SOXJ�LQ�FRQWDFW
�����������
�'(6&5,37,21��'-����'-���
����������� �



Description
4.2 Constructional features 8DJ20

Bild 2: 6ZLWFKJHDU�GHVLJQ��SDUWO\�GLVPDQWOHG�

a &RYHU�RI�+9�+5&�IXVH�FRPSDUWPHQW k /RFN�RI�FDEOH�FRPSDUWPHQW�FRYHU

s +9�+5&�IXVH�LQ�IXVH�DVVHPEO\ l 6ZLWFKJHDU�YHVVHO�ILOOHG�ZLWK�6)��JDV��ZLWK�WKUHH�
SRVLWLRQ�VZLWFK�GLVFRQQHFWRU

d /RFN�IRU�+9�+5&�IXVH�DVVHPEO\ ; &DEOH�SOXJ

f /RFNLQJ�GHYLFH��RSWLRQ�IÖU�GHQ�WKUHH�SRVLWLRQ�VZLWFK�
GLVFRQQHFWRU�

A &DEOH�EUDFNHW��RSWLRQ��ZLWK�FDEOH�FODPS

S &DEOH�FRPSDUWPHQW�FRYHU

g 6ZLWFK�SRVLWLRQ�LQGLFDWRU�IRU�HDUWKLQJ�VZLWFK�IXQFWLRQ�
�23(1�($57+('���OHIW��DQG�IRU�VZLWFK�GLVFRQQHFWRU�
IXQFWLRQ��&/26('�23(1���ULJKW�

D 6RFNHWV�IRU�YROWDJH�GHWHFWLRQ�V\VWHP

F 5HDG\�IRU�VHUYLFH�LQGLFDWRU

h 7UDQVIRUPHU�IHHGHU�ZLWK�VSULQJ�RSHUDWHG�VWRUHG�
HQHUJ\�PHFKDQLVP

G 1LFKH�IRU�FXVWRPHU�VLGH�ORZ�YROWDJH�HTXLSPHQW�

j 0DQXDO�RSHUDWLQJ�PHFKDQLVP�IRU�HDUWKLQJ�VZLWFK�
IXQFWLRQ��OHIW��DQG�VZLWFK�GLVFRQQHFWRU�IXQFWLRQ�
�ULJKW�
�� �����������
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Description
5 Modules

5.1 Three-position switch-disconnector

Characteristics
q 'HVLJQHG�DV�D�PXOWL�FKDPEHU�VZLWFK�LQFRUSRUDWLQJ�
WKH�IXQFWLRQV�RI�D�VZLWFK�GLVFRQQHFWRU�DQG�D�PDNH�
SURRI�HDUWKLQJ�VZLWFK�ZLWK�WKH�VZLWFK�SRVLWLRQV��
o&/26('���23(1���($57+('p

q 2SHUDWLRQ�YLD�JDV�WLJKW�ZHOGHG�EXVKLQJ�DW�WKH�IURQW�
RI�WKH�VZLWFKJHDU�YHVVHO

Mode of operation

7KH�VZLWFK�VKDIW�ZLWK�WKH�PRYLQJ�FRQWDFW�SLHFHV�
URWDWHV�LQVLGH�WKH�FKDPEHU�FRQWDLQLQJ�WKH�IL[HG�
FRQWDFW�SLHFHV��&RPSUHVVLRQ�YDQHV��ZKLFK�URWDWH�LQ�
FRQMXQFWLRQ�ZLWK�WKH�VZLWFK�VKDIW��GLYLGH�WKH�DUFLQJ�
FKDPEHU�LQWR�WZR�VXEFKDPEHUV��HDFK�RI�ZKLFK�
FKDQJHV�LQ�FRQMXQFWLRQ�ZLWK�WKH�URWDWLRQ��'XULQJ�WKH�
VZLWFKLQJ�PRYHPHQW��WKH�FRPSUHVVLRQ�YDQHV�
JHQHUDWH�D�SUHVVXUH�GLIIHUHQFH�EHWZHHQ�WKH�
VXEFKDPEHUV��7KH��6)��JDV�IORZV�WKURXJK�D�QR]]OH��
FDXVHV�D�GLUHFWLRQDO�EORZ�RXW�RI�WKH�EUHDNLQJ�DUF�DQG�
TXHQFKHV�LW�UDSLGO\��,QWHUORFNLQJ�LV�QRW�QHFHVVDU\�DV�
WKH��&/26('��DQG��($57+('��IXQFWLRQV�FDQQRW�EH�
LPSOHPHQWHG�VLPXODWQHRXVO\�

Bild 3: 6HFWLRQDO�YLHZ�RI�WKUHH�SRVLWLRQ�VZLWFK�GLVFRQQHFWRU

Bild 4: �'-���LQVWDOODWLRQ�H[DPSOH

a�)L[HG�FRQWDFW�SLHFH � � �

s�$UFLQJ�FKDPEHU � � �

d�6ZLWFK�VKDIW�ZLWK�FRPSUHVVLRQ�YDQHV�DQG�QR]]OHV � � �

�

6ZLWFK�SRVLWLRQV�
7KUHH�SRVLWLRQ�VZLWFK�
GLVFRQQHFWRU�

� o&/26('p � � o23(1p � � o($57+('p
�����������
�'(6&5,37,21��'-����'-���
����������� ��



Description
5.2 Operating mechanisms

7KH�WKUHH�SRVLWLRQ�VZLWFK�GLVFRQQHFWRU�LV�RSHUDWHG�
IURP�WKH�VZLWFKJHDU�IURQW�

Detachable lever mechanism (standard)
q 6SULQJ�RSHUDWHG�PHFKDQLVP
r�ZLWK�oVSULQJ�RSHUDWHG�21p�DQG�oVSULQJ�RSHUDWHG�
2))p�IRU�LQVWDOODWLRQ�LQ�ULQJ�PDLQ�IHHGHUV

q 6SULQJ�RSHUDWHG�VWRUHG�HQHUJ\�PHFKDQLVP
r�ZLWK�oVSULQJ�RSHUDWHG�21p�DQG�oVSULQJ�RSHUDWHG�
2))p�IRU�LQVWDOODWLRQ�LQ�WUDQVIRUPHU�IHHGHUV
r�ZLWK�DGGLWLRQDO�HQHUJ\�VWRUH�IRU�WKH�IXQFWLRQ�
oVWRUHG�HQHUJ\�2))p�DIWHU�WULSSLQJ�E\�+9�+5&�IXVH��
�VWULNHU�SLQ�WULSSLQJ��RU�VKXQW�UHOHDVH

Options

q 5RWDU\�RSHUDWLQJ�PHFKDQLVP

q /RFNLQJ�GHYLFHV

q &ORVLQJ�ORFNRXW�IRU�ULQJ�PDLQ�DQG�WUDQVIRUPHU�
IHHGHUV�DV�SHU�$71�UHFRPPHQGDWLRQ

q $QWL�UHIOH[�OHYHU

q Motor-operated mechanism�
2SHUDWLQJ�YROWDJHV�IRU�PRWRU�RSHUDWHG�PHFKDQLVPV��
r�'&����������������������9
r�$&�������+]�����DQG�����9
2SHUDWLRQ�
r�5HPRWH�RSHUDWLRQ��VWDQGDUG��DSSOLHG�WR�WHUPLQDO
r�/RFDO�RSHUDWLRQ�E\�PRPHQWDU\�FRQWDFW�URWDU\
���FRQWURO�SXVKEXWWRQ��RSWLRQ�

q Shunt release�(f-release)
6SULQJ�RSHUDWHG�VWRUHG�HQHUJ\�PHFKDQLVPV�FDQ�EH�
HTXLSSHG�ZLWK�D�VKXQW�UHOHDVH��5HPRWH�HOHFWULFDO�
WULSSLQJ�RI�WKH�WKUHH�SRVLWLRQ�VZLWFK�GLVFRQQHFWRU�LV�
SRVVLEOH�YLD�WKH�PDJQHWLF�FRLO�RI�WKH�VKXQW�UHOHDVH��
H�J��WUDQVIRUPHU�RYHUWHPSHUDWXUH�WULSSLQJ�

q Auxiliary switch
(DFK�RSHUDWLQJ�PHFKDQLVP�RI�WKH�WKUHH�SRVLWLRQ�
VZLWFK�GLVFRQQHFWRU�FDQ�RSWLRQDOO\�EH�HTXLSSHG�ZLWK�
DQ�DX[LOLDU\�VZLWFK�IRU�WKH�VZLWFK�SRVLWLRQ�LQGLFDWLRQ�
r�6WDQGDUG�IRU��'-�VHFRQGDU\�GLVWULEXWLRQ
���VZLWFKJHDU����12����1&�IRU�o&/26('�($57+('p�
�����12�IRU�o23(1p

q Wiring
$X[LOLDU\�VZLWFKHV��PRWRU�RSHUDWHG�PHFKDQLPV�RU�
VKXQW�UHOHDVHV�DUH�ZLUHG�WR�WHUPLQDO�VWULSV��7KHVH�
DUH�IHHGHU�UHODWHG�DQG�ORFDWHG�QH[W�WR�WKH�RSHUDWLQJ�
PHFKDQLVP�PRGXOH�RI�WKH�IHHGHU�FRQFHUQHG�
&XVWRPHU�VLGH�FDEOH�URXWLQJ�LV�PDGH�IURP�WKH�VLGH��
LI�UHTXLUHG�IURP�WKH�UHDU��WR�WKH�WHUPLQDO�VWULS�
DUUDQJHG�DW�WKH�RSHUDWLQJ�PHFKDQLVP�PRGXOH��ZLUH�
URXWLQJ�IURP�WKH�UHDU�RQO\�SRVVLEOH�LI�WKHUH�LV�D�ORZ�
YROWDJH�QLFKH�DYDLODEOH��
�� �����������
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Description
5.3 HV HRC fuse assembly

Bild 5: +9�+5&�IXVH�DVVHPEO\

a %XVKLQJ g 6WULNHU�SLQ�IRU�VSULQJ�RSHUDWHG�VWRUHG�HQHUJ\�PHFKDQLVP

s )XVH�VOLGH��ZLWKGUDZDEOH� h 6WULNHU�SLQ�RI�WKH�+9�+5&�IXVH�OLQN�DQG�DUWLFXODWLRQ�IRU�
WULSSLQJ�WKH�VSULQJ�RSHUDWHG�VWRUHG�HQHUJ\�PHFKDQLVPd +9�+5&�IXVH

f )XVH�FRPSDUWPHQW j &RYHU�ZLWK�VHDO

Bild 6: ,QVHUWLQJ�D�+9�+5&�IXVH�OLQN

g

h

df s

j

a

�����������
�'(6&5,37,21��'-����'-���
����������� ��



Description
Characteristics

q +9�+5&�IXVH�OLQNV�DFFRUGLQJ�WR�',1���������PDLQ�
GLPHQVLRQV��ZLWK�VWULNHU�SLQ�LQ�oPHGLXPp�YHUVLRQ�
DFFRUGLQJ�WR�9'(������3DUW���,(&�������
r�DV�D�VKRUW�FLUFXLW�SURWHFWLRQ�EHIRUH�WUDQVIRUPHUV�
r�ZLWK�VHOHFWLYLW\�WR�KLJKHU�OHYHO�DQG�
���VHULHV�FRQQHFWHG�HTXLSPHQW�
r�VLQJOH�SROH�LQVXODWLRQ

q 5HTXLUHPHQWV�DFFRUGLQJ�WR�,(&�������IXOILOOHG�E\�
FRPELQDWLRQ�RI�+9�+5&�IXVHV�ZLWK�WKH�WKUHH�
SRVLWLRQ�VZLWFK�GLVFRQQHFWRU�

q 7KHUPDO�VWULNHU�SLQ�WULSSLQJ�ZKHQ�XVLQJ�WKH�
FRUUHVSRQGLQJ�+9�+5&�IXVH�OLQN��H�J��PDNH�
6LHPHQV��W\SH��*'�

q ,QGHSHQGHQW�RI�FOLPDWH�DQG�PDLQWHQDQFH�IUHH��ZLWK�
IXVH�ER[�PDGH�RI�FDVW�UHVLQ�

q )XVH�DVVHPEO\�DUUDQJHG�RYHU�WKH�VZLWFKJHDU�YHVVHO

q )XVH�DVVHPEO\�FRQQHFWHG�WR�WKH�WKUHH�SRVLWLRQ�
VZLWFK�GLVFRQQHFWRU�YLD�ZHOGHG�EXVKLQJV�DQG�
FRQQHFWLRQ�EDUV

q )XVH�FDQ�RQO\�EH�UHSODFHG�LI�IHHGHU�LV�HDUWKHG

q 2SWLRQ��o7ULSSHG�LQGLFDWLRQp�RI�WKH�WUDQVIRUPHU�
VZLWFK�IRU�HOHFWULFDO�UHPRWH�LQGLFDWLRQ�ZLWK��12�
FRQWDFW

Replacement of HV HRC fuse links

q ,VRODWLQJ�DQG�HDUWKLQJ�RI�WKH�WUDQVIRUPHU�IHHGHU

q 6XEVHTXHQW�PDQXDO�UHSODFHPHQW�RI�WKH�+9�+5&�
IXVH�OLQN

Mode of operation

,Q�WKH�HYHQW�WKDW�D�+9�+5&�IXVH�OLQN�KDV�UHVSRQGHG��
WKH�VZLWFK�LV�WULSSHG�YLD�DQ�DUWLFXODWLRQ�ZKLFK�LV�
LQWHJUDWHG�LQWR�WKH�FRYHU�RI�WKH�IXVH�ER[�

,Q�WKH�HYHQW�WKDW�WKH�IXVH�WULSSLQJ�IDLOV��H�J��LI�WKH�IDXOW�
FXUUHQW�LV�OHVV�WKDQ�,PLQ�RU�LI�WKH�IXVH�KDV�EHHQ�
LQVHUWHG�LQFRUUHFWO\��WKH�IXVH�ER[�LV�SURWHFWHG�E\�
WKHUPDO�SURWHFWLRQ��7KH�RYHUSUHVVXUH�JHQHUDWHG�LQ�WKLV�
ZD\�WULSV�WKH�VZLWFK�YLD�D�GLDSKUDJP�LQ�WKH�FRYHU�RI�
WKH�IXVH�ER[�DQG�YLD�WKH�DUWLFXODWLRQ��7KLV�EUHDNV�WKH�
FXUUHQW�EHIRUH�WKH�IXVH�ER[�LQFXUUV�LUUHSDUDEOH�
GDPDJH��7KH�DERYH�WKHUPDO�SURWHFWLRQ�ZRUNV�
LQGHSHQGHQWO\�RI�WKH�W\SH�DQG�GHVLJQ�RI�WKH�+9�+5&�
IXVH�XVHG��/LNH�WKH�IXVH�LWVHOI�LW�LV�PDLQWHQDQFH�IUHH�
DQG�LQGHSHQGHQW�RI�DQ\�RXWVLGH�FOLPDWLF�HIIHFWV�

)XUWKHUPRUH��WKH�6LHPHQV�+9�+5&�IXVHV�W\SH��*'�
UHOHDVH�WKH�VWULNHU�SLQ�LQGHSHQGHQWO\�RI�WHPSHUDWXUH�
DQG�WULS�WKH�VZLWFK�GLVFRQQHFWRU�DV�HDUO\�DV�LQ�WKH�IXVH�
RYHUORDG�UDQJH��,PSHUPLVVLEOH�KHDWLQJ�RI�WKH�IXVH�ER[�
FDQ�EH�DYRLGHG�LQ�WKLV�ZD\�

Schematic sketches for  fuse tripping

)XVH�OLQN�LQ�VHUYLFH�FRQGLWLRQ

)XVH�WULSSLQJ�E\�VWULNHU�SLQ

)XVH�WULSSLQJ�E\�RYHUSUHVVXUH��
H�J��LI�WKH�IDXOW�FXUUHQW�LV�OHVV�
WKDQ�,PLQ�RU�LI�+9�+5&�IXVHKDV�
EHHQ�LQVHUWHG�LQFRUUHFWO\

$IWHU�LVRODWLQJ�DQG�HDUWKLQJ�WKH�WUDQVIRUPHU�IHHGHU��WKH�+9�+5&�IXVH�
OLQNV�FDQ�EH�UHSODFHG�E\�KDQG�

a �&/26('��LQGLFDWLRQ��PDQXDO�RSHUDWLRQ�RU�PRWRU�RSHUDWHG

s �23(1��LQGLFDWLRQ

d ,QGLFDWLRQ��+9�+5&�IXVH�WULSSHG��RU��I�UHOHDVH�WULSSHG�
�� �����������
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Description
5.4 Cable connection

Ring-main cable connection

Characteristics
q :LWK�EROWHG�FRQWDFW��0����DV�LQWHUIDFH�W\SH�
o&pDFFRUGLQJ�WR�(1��������',1�(1�������

q )RU�WKHUPRSODVWLF�LQVXODWHG�FDEOHV

q )RU�SDSHU�LQVXDOWHG�PDVV�LPSUHJQDWHG�FDEOHV�ZLWK�
DGDSWHU�V\VWHPV

q )RU�FRQYHQWLRQDO�FDEOH�VHDOLQJ�HQGV�YLD�HOERZ�
DGDSWHU�$.(���������PDNH�6LHPHQV�

q )RU�FDEOH�7�SOXJV�RU�FDEOH�HOERZ�SOXJV�

q )RU�FRQQHFWLQJ�FURVV�VHFWLRQV�XS�WR���� PP��
�VWDQGDUG�

q &DEOH�FRQQHFWLRQ�DW�WKH�IURQW��FDEOH�URXWLQJ�WR�WKH�
ERWWRP

q )RU�UDWHG�QRUPDO�FXUUHQWV�������� $

Options

q 6XLWDEOH�IRU�FRQQHFWLRQ�RI�VXUJH�DUUHVWHUV

q 6KRUW�FLUFXLW�HDUWK�IDXOW�LQGLFDWRUV

q &DEOH�FODPSV�LQVWDOOHG

q 'RXEOH�FDEOH�FRQQHFWLRQ�E\�PHDQV�RI�WKH�
FRUUHVSRQGLQJ�FDEOH�SOXJ�LQ�V\VWHPV�DQG�GHHS�FDEOH�
FRPSDUWPHQW�FRYHU

Transformer cable connection

q :LWK�SOXJ�LQ�FRQWDFW�DV�LQWHUIDFH�W\SH�o$p�DFFRUGLQJ�
WR�(1��������',1�(1�������

q )RU�WKHUPRSODVWLF�LQVXODWHG�FDEOHV

q )RU�FDEOH�HOERZ�SOXJV
8DJ10:
��8SSHU�FDEOH�HOERZ�SOXJV�WR�WKH�UHDU��VWDQGDUG�
��8SSHU�FDEOH�HOERZ�SOXJV�WR�WKH�ULJKW�IRU
��VFKHPH�����RSWLRQDO�
��&DEOH�URXWLQJ�WR�WKH�WRS�ZLWK�VWUDLJKW�SOXJ
���RSWLRQDO�
8DJ20:
��&DEOH�HOERZ�SOXJV�WR�WKH�ERWWRP��VWDQGDUG�
��&DEOH�HOERZ�SOXJV�WR�WKH�ERWWRP�DW�WKH�UHDU
���RSWLRQDO�
��6WUDLJKW�SOXJV�WR�WKH�ERWWRP��RSWLRQDO�

q )RU�FRQQHFWLQJ�FURVV�VHFWLRQV�XS�WR���� PP�

q 5DWHG�QRUPDO�FXUUHQWV���� $

a 3KDVH�/���0DNH�(XURPROG��W\SH�.���/%�DV�FDEOH�HOERZ�SOXJ

s 3KDVH�/���0DNH�(XURPROG��W\SH�.����7%�DV�FDEOH�7�SOXJ�

d 3KDVH�/���0DNH�(XURPROG��W\SH�$*7��������DOV�FDEOH�7�SOXJ
�����������
�'(6&5,37,21��'-����'-���
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Description
5.5 Ready-for-service indicator

Bild 7: 5HDG\�IRU�VHUYLFH�LQGLFDWRU�RQ�WKH�IURQW�FRYHU

Characteristics

q 6HOI�PRQLWRULQJ��HDV\�WR�UHDG

q ,QGHSHQGHQW�RI�WHPSHUDWXUH�DQG�SUHVVXUH�YDULDWLRQV

q 2QO\�UHVSRQGV�WR�FKDQJHV�LQ�JDV�GHQVLW\

q 2SWLRQ��DODUP�VZLWFK���12����1&�IRU�HOHFWULFDO�
UHPRWH�LQGLFDWLRQ

Mode of operation

Bild 8: 3ULQFLSOH�RI�JDV�PRQLWRULQJ��
1�0HDXUHPHQW�ER[�LQ�VWDLQOHVV�VWHHO�YHVVHO�
��ILOOHG�ZLWK�6)��JDV�
2�0DJQHWLF�FRXSOLQJ�
3�5HG�LQGLFDWLRQ��QRW�UHDG\�IRU�VHUYLFH�
4�*UHHQ�LQGLFDWLRQ��UHDG\�IRU�VHUYLFH

)RU�WKH�UHDG\�IRU�VHUYLFH�LQGLFDWRU��D�JDV�WLJKW�
PHDVXUHPHQW�ER[�LV�LQVWDOOHG�RQ�WKH�LQVLGH�RI�WKH�
VZLWFKJHDU�YHVVHO�

$�FRXSOLQJ�PDJQHW��ZKLFK�LV�ILWWHG�WR�WKH�ERWWRP�HQG�
RI�WKH�PHDVXUHPHQW�ER[��WUDQVPLWV�LWV�SRVLWLRQ�WR�DQ�

RXWVLGH�DUPDWXUH�WKURXJK�WKH�QRQ�PDJQHWLVDEOH�
VZLWFKJHDU�YHVVHO��7KLV�DUPDWXUH�PRYHV�WKH�UHDG\�IRU��
VHUYLFH�LQGLFDWRU�RI�WKH�VZLWFKJHDU�

:KLOH�FKDQJHV�LQ�WKH�JDV�GHQVLW\�GXULQJ�WKH�ORVV�RI�
JDV��ZKLFK�DUH�GHFLVLYH�IRU�WKH�LQVXODWLQJ�FDSDFLW\��DUH�
GLVSOD\HG��WHPSHUDWXUH�GHSHQGHQW�FKDQJHV�LQ�WKH�JDV�
SUHVVVXUH�DUH�QRW��7KH�JDV�LQ�WKH�PHDVXUHPHQW�ER[�
KDV�WKH�VDPH�WHPSHUDWXUH�DV�WKDW�LQ�WKH�VZLWFKJHDU��

7KH�WHPSHUDWXUH�HIIHFW�LV�FRPSHQVDWHG�YLD�WKH�VDPH�
SUHVVXUH�FKDQJH�LQ�ERWK�JDV�YROXPHV�
�� �����������
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Description
6 Interlocking systems

q 7KH�VZLWFKLQJ�JDWH�SUHYHQWV�VZLWFKLQJ�VWUDLJKWO\�
IURP��&/26('��WR��($57+('��UHVS��IURP�
�($57+('��WR��&/26('���DV�WKH�RSHUDWLQJ�OHYHU�
PXVW�EH�UH�LQVHUWHG�LQ�WKH��23(1��SRVLWLRQ�

q &DEOH�FRPSDUWPHQW�FRYHUV�FDQ�RQO\�EH�UHPRYHG�LI�
WKH�DVVRFLDWHG�IHHGHU�LV�HDUWKHG�

q $�FORVLQJ�ORFN�RXW��RSWLRQ��SUHYHQWV�WKH�WKUHH�
SRVLWLRQ�VZLWFK�GLVFRQQHFWRU�IURP�EHLQJ�VZLWFKHG�WR�
WKH��&/26('��SRVLWLRQ�LI�WKH�FDEOH�FRPSDUWPHQW�
FRYHU�LV�UHPRYHG�

q 7KH�FRYHU�RI�WKH�+9�+5&�IXVH�FRPSDUWPHQW�FDQ�
RQO\�EH�UHPRYHG�LI�WKH�WUDQVIRUPHU�IHHGHU�LV�HDUWKHG�
DQG�WKH�RSHUDWLQJ�OHYHU�LV�UHPRYHG��

q 7KH�WKUHH�SRVLWLRQ�VZLWFK�GLVFRQQHFWRU�FDQ�RQO\�EH�
VZLWFKHG�IURP�WKH��($57+('��SRVLWLRQ�WR�DQRWKHU�
SRVLWLRQ�LI�WKH�FRYHU�RI�WKH�+9�+5&�IXVH�
FRPSDUWPHQW�LV�FORVHG�DQG�ORFNHG�

q 7KH�ORFNLQJ�GHYLFH��RSWLRQ��RI�WKH�VZLWFKLQJ�JDWH�FDQ�
EH�SDGORFNHG�LQ�DOO�WKUHH�VZLWFK�SRVLWLRQV��/HYHU�RI�
WKH�ORFNLQJ�GHYLFH�on the left:�VZLWFK�GLVFRQQHFWRU�
FDQ�EH�RSHUDWHG��in the centre:�VZLWFKLQJ�LV�QRW�
SRVVLEOH��on the right:�HDUWKLQJ�DQG�GH�HDUWKLQJ�LV�
SRVVLEOH�
�����������
�'(6&5,37,21��'-����'-���
����������� ��



Description
7 Voltage indication systems

)RU�YROWDJH�GHWHFWLRQ�DFFRUGLQJ�WR�9'(������3DUW�����
DQG�,(&���������ZLWK

q +5�V\VWHP��VWDQGDUG�

q /50�V\VWHP��RSWLRQ�

q &$3',6��RSWLRQ�

Features of the HR/LRM system

q :LWK�YROWDJH�LQGLFDWRU�
r�+5�V\VWHP��VWDQGDUG��RU
r�/50�V\VWHP��RSWLRQ�

q 9HULILFDWLRQ�RI�VDIH�LVRODWLRQ�IURP�VXSSO\�SKDVH�E\�
SKDVH�WKURXJK�LQVHUWLRQ�LQ�HDFK�VRFNHW�SDLU

q ,QGLFDWRU�VXLWDEOH�IRU�FRQWLQXRXV�RSHUDWLRQ

q 6DIH�WR�WRXFK

q 5RXWLQH�WHVWHG

q 0HDVXULQJ�V\VWHP�DQG�YROWDJH�LQGLFDWRU�FDQ�EH�
WHVWHG

q 9ROWDJH�LQGLFDWRU�IODVKHV�LI�KLJK�YROWDJH�SUHVHQW

q )L[HG�PRXQWHG�FDSDFLWLYH�YROWDJH�GLYLGHUV�LQ��
EXVKLQJV�

Features of CAPDIS-S1/-S2

q 0DLQWHQDQFH�IUHH

q 6HOI�PRQLWRULQJ

q :LWKRXW�DX[LOLDU\�SRZHU

q 2SWLRQ��ZLWK�UHPRWH�LQGLFDWLRQ�RI�SRWHQWLDO��DX[LOLDU\�
SRZHU�UHTXLUHG�

q 6RFNHWV��/50��IRU�SKDVH�FRPSDULVRQ

8 Accessories

8.1 The following accessories are always supplied with 
the switchgear:

q 2SHUDWLQJ�OHYHU�IRU�WKH�WKUHH�SRVLWLRQ�VZLWFK�
GLVFRQQHFWRU

q 2SHUDWLQJ�LQVWUXFWLRQV

8.2 The following accessories are additionally available  
(selection):

2WKHU�DFFHVVRULHV�DFFRUGLQJ�WR�WKH�RUGHU�GRFXPHQWV���
RUGHU�

q +9�+5&�IXVH�OLQNV

q &DEOH�SOXJV���DGDSWHU�V\VWHPV

q 6XUJH�DUUHVWHUV

q 7HVW�IXVHV�IRU�PHFKDQLFDO�VLPXODWLRQ�RI�WKH�VWULNHU�
SLQ�RI�+9�+5&�IXVH�OLQNV�LQ�WUDQVIRUPHU�IHHGHUV

q +5�/50�YROWDJH�LQGLFDWRUV

q 7HVW�XQLWV�WR�FKHFN�WKH�FDSDFLWLYH�LQWHUIDFH�DQG�WKH��
YROWDJH�LQGLFDWRUV

q 3KDVH�FRPSDULVRQ�WHVW�XQLWV

Bild 10: 3KDVH�FRPSDULVRQ�WHVW�XQLW��PDNH�3ILVWHUHU�
�W\SH�(39

Bild 9: 9ROWDJH�LQGLFDWLRQ��SULQFLSOH�

a &$3',6�LQVWDOOHG

s +5��/50�V\VWHP�SOXJJHG�LQ

� �
�� �����������
�'(6&5,37,21��'-����'-�� * ����������



Description
8.3 Short-circuit/earth-fault indicators 

$OO�ULQJ�PDLQ�IHHGHUV�FDQ�optionally�EH�HTXLSSHG�ZLWK�D�
��SKDVH�VKRUW�FLUFXLW�RU�HDUWK�IDXOW�LQGLFDWRU�

&KDUDFWHULVWLFV�

q )DFWRU\�DVVHPEOHG�LQFOXGLQJ�VHQVRU�PRXQWHG�RQ�
ULQJ�PDLQ�FDEOH�EXVKLQJ

q 2SWLFDO�VLJQDO�ZKHQ�D�SUH�VHOHFWHG�SLFNXS�YDOXH�LV�
H[FHHGHG

q 'LVSOD\�SDQHO��ZLWKGUDZDEOH�KRXVLQJ��GHSHQGLQJ�RQ�
WKH�W\SH

q 6KRUW�FLUFXLW�SLFNXS�YDOXHV��H�J����������������RU�
���� $

q 2SWLRQ��HOHFWULFDO�UHPRWH�LQGLFDWLRQ�YLD�FRQWDFW���r
��12�����1&��SDVVLQJ�FRQWDFW�

Bild 11: ([DPSOH��6KRUW�FLUFXLW�LQGLFDWRU�$/3+$�(��WKH�
VKRUW�FLUFXLW�LQGLFDWRU�KDV�UHVSRQGHG�LQ�SKDVH�/��

Indicator type Reset Short-circuit current
�6WDQGDUG�YDOXHV��IXUWKHU�YDOXHV�
DYDLODEOH�RQ�UHTXHVW�
$

Earth-fault current
�6WDQGDUG�YDOXHV��IXUWKHU�YDOXHV�
DYDLODEOH�RQ�UHTXHVW�
$

Short-circuit indicator�PDNH�+RUVWPDQQ
�)XUKWHU�W\SHV�DQG�RWKHU�PDNHV�DYDLODEOH�RQ�UHTXHVW���
2SWLRQ��(OHFWULFDO�UHPRWH�LQGLFDWLRQ��SDVVLQJ�FRQWDFW���

$/3+$�0 PDQXDOO\ ������������������� r

$/3+$�( PDQXDOO\��DXWRPDWLFDOO\�DIWHU���RU���K� ������������������� r

*$00$���� PDQXDOO\�IROORZLQJ�WKH�UHWXUQ�RI�WKH�
SRZHU�VXSSO\��DIWHU���RU���K

������������������� r

$/3+$�DXWRPDWLF��RQ�UHTXHVW� PDQXDOO\��E\�SXVKEXWWRQ���UHPRWH�
UHVHW��E\�DX[LOLDU\�YROWDJH���
DXWRPDWLFDOO\�DIWHU�� K�

&KDQJH�RI�FXUUHQW
��� $�}�',�}���� $�
�GHSHQGLQJ�RQ�WKH�ORDG�FXUUHQW�
DW�W �� PV

r

Earth-fault/short-circuit indicator

(.$������H[WHUQDO�DX[LOLDU\�YROWDJH�$&�
��� 9�UHTXLUHG�

IROORZLQJ�WKH�UHWXUQ�RI�WKH�SRZHU�
VXSSO\

��� �����������

'(/7$�0 PDQXDOO\ ������������������� ���

'(/7$�( PDQXDOO\��DXWRPDWLFDOO\�DIWHU���RU�� K ������������������� ���

Earth-fault indicator

(.$������ IROORZLQJ�WKH�UHWXUQ�RI�WKH�SRZHU�
VXSSO\

r �����������
�����������
�'(6&5,37,21��'-����'-���
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Description
9 Technical data

9.1 Complete switchgear

Dimensions 8DJ10

6FKHPH��� 6FKHPH��� 6FKHPH���

%ORFN�YHUVLRQV��FRQVLVWLQJ�RI�ULQJ�PDLQ�DQG�WUDQVIRUPHU�IHHGHUV��RSWLRQDOO\�LQ���KHLJKWV��

Bild 12: 6HFWLRQDO�YLHZ


�'LPHQVLRQV�GHSHQGLQJ�RQ�WKH�VZLWFKJHDU�KHLJKWV������DQG������PP��PLQLPXP�
���GHYLDWLRQV�ZLWK�UHVSHFW�WR�WKH�GLIIHUHQW��PDNHV�RI�FDEOH�HOERZ�SOXJV�DUH�SRVVLEOH�

710

13
60

/1
65

0

RK RK

350 350

TR

1060

13
60

/1
65

0

RK RK RK

350 350 350

TR

1410

13
60

/1
65

0

RK RK RK RK

350 350 350 350

TRTR
�� �����������
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Description
Dimensions 8DJ20

6FKHPH��� 6FKHPH��� 6FKHPH���

%ORFN�YHUVLRQV��FRQVLVWLQJ�RI�ULQJ�PDLQ�DQG�WUDQVIRUPHU�IHHGHUV��RSWLRQDOO\�LQ���KHLJKWV��

� � �

510

12
00

/1
40

0

T

710

RK T

350 350

1760

12
00

/1
40

0

RK

350

RK RK RK T

350 350 350 350

Bild 13: 6HFWLRQDO�YLHZ�RI�WUDQVIRPHU�IHHGHU Bild 14: 6HFWLRQDO�YLHZ�RI�ULQJ�PDLQ�IHHGHU


�'LPHQVLRQV�GHSHQGLQJ�RQ�WKH�VZLWFKJHDU�KHLJKWV�����������PP��PLQLPXP��GHYLDWLRQV�ZLWK�UHVSHFW�WR�WKH�GLIIHUHQW��PDNHV�RI�
���FDEOH�HOERZ�SOXJV�DUH�SRVVLEOH�



�����PP�ZLWK�EXVKLQJ�IRU�LQWHUIDFH�W\SH��&��DFFRUGLQJ�WR�',1�(1���������RSWLRQDO�

»
»

22
0/

42
0*

520**
747
775

37
5/

57
5*

367

»

37
5/

57
5*

560
747

775
�����������
�'(6&5,37,21��'-����'-���
����������� ��



Description
Elektrische Daten*

$X[LOLDU\�DQG�FRQWURO�YROWDJHV ���WR�����9�'&�RU�
����WR�����9�$&�����WR����+]�

5DWHG�YROWDJH 8U N9 7,2 12 15 17.5 24

5DWHG�LQVXODWLRQ�OHYHO 5DWHG�VKRUW�GXUDWLRQ�SRZHU�
IUHTXHQF\�ZLWKVWDQG�
YROWDJH

8G N9 �� �� �� �� ��

5DWHG�OLJKWQLQJ�LPSXOVH�
ZLWKVWDQG�YROWDJH

8S N9 �� �� �� �� ���

5DWHG�IUHTXHQF\ IU +] ����� ����� ����� ����� �����

5DWHG�QRUPDO�FXUUHQW�IRU 5LQJ�PDLQ�IHHGHUV ,U� $ ������� ������� ������� ������� �������

7UDQVIRUPHU�IHHGHUV ,U�

 $ � ��� ��� ��� ���

5DWHG�VKRUW�WLPH�ZLWKVWDQG�
FXUUHQW

IRU�VZLWFKJHDU�ZLWK�WN� ���V ,N� XS�WR�N$ �� �� �� �� ��

IRU�VZLWFKJHDU�ZLWK�WN� ���V ,N� XS�WR�N$ �� �� �� �� ��

5DWHG�SHDN�ZLWKVWDQG�FXUUHQW ,S XS�WR�N$ �� �� �� �� ��

7UDQVIRUPHU�IHHGHUV ,'�


 XS�WR�N$ �� �� �� �� ��

Switching capacity for multi-purpose switches (class E3) according to IEC 60 265-1 and VDE 0670 Part 301

7HVW�GXW\�� 5DWHG�PDLQO\�DFWLYH�ORDG�
EUHDNLQJ�FXUUHQW

����
RSHUDWLRQV

,� $ ��� ��� ��� ��� ���

5DWHG�PDLQO\�DFWLYH�ORDG�
EUHDNLQJ�FXUUHQW

���
RSHUDWLRQV

,� $ ���� ���� ���� ���� ����

7HVW�GXW\��D 5DWHG�OLQH�FORVHG�ORRS�
EUHDNLQJ�FXUUHQW

���
RSHUDWLRQV

,�D $ ��� ��� ��� ��� ���

7HVW�GXW\�� 5DWHG�WUDQVIRUPHU�EUHDNLQJ�
FXUUHQW

���
RSHUDWLRQV

,� $ �� �� �� �� ��

7HVW�GXW\��D 5DWHG�FDEOH�FKDUJLQJ�
EUHDNLQJ�FXUUHQW

���
RSHUDWLRQV

,�D $ �� �� �� �� ��

5DWHG�FDEOH�FKDUJLQJ�
EUHDNLQJ�FXUUHQW

���
RSHUDWLRQV

�����������,�D $ �� �� �� �� ��

7HVW�GXW\��E 5DWHG�OLQH�FKDUJLQJ�
EUHDNLQJ�FXUUHQW

���
RSHUDWLRQV

,�E� $ �� �� �� �� ��

7HVW�GXW\�� 5DWHG�VKRUW�FLUFXLW�PDNLQJ�
FXUUHQW

��RSHUDWLRQV ,PD XS�WR�N$ �� �� �� �� ��

7HVW�GXW\��D 5DWHG�HDUWK�IDXOW�EUHDNLQJ�
FXUUHQW

���
RSHUDWLRQV

,�D� $ �� �� �� �� ��

7HVW�GXW\��E 5DWHG�FDEOH�FKDUJLQJ�
EUHDNLQJ�FXUUHQW
DQG�OLQH�FKDUJLQJ�EUHDNLQJ�
FXUUHQW�XQGHU�HDUWK�IDXOW�
FRQGLWLRQV

���
RSHUDWLRQV

,�E� $ �� �� �� �� ��

r &DEOH�FKDUJLQJ�EUHDNLQJ�
FXUUHQW�XQGHU�HDUWK�IDXOW�
FRQGLWLRQV�ZLWK�VXSHUSRVHG�
ORDG�FXUUHQW

���
RSHUDWLRQV

,��,�E $ ������ ������ ������ ������ ������

Switching capacity according to IEC 60 420, DIN EN 60 420 and VDE 0670 Part 303

5DWHG�WUDQVIHU�FXUUHQW� ,� $ ���� ���� ��� ��� ���

Make-proof earthing switch according to IEC 60 129 and VDE 0670 Part 2
(DUWKLQJ�IXQFWLRQ�RI�WKH�WKUHH�SRVLWLRQ�VZLWFK�GLVFRQQHFWRU

5DWHG�VKRUW�FLUFXLW�PDNLQJ�FXUUHQW� ,PD XS�WR�N$ �� �� �� �� ��


��7HFKQLFDO�GDWD�RI�UHDG\�DVVHPEOHG�VZLWFKJHDU�LV�VKRZQ�RQ�WKH�UDWLQJ�SODWH


��'HSHQGLQJ�RQ�WKH�IXVH�W\SH�XVHG



�0D[LPXP�FXW�RII�FXUUHQW�RI�WKH�IXVH
�� �����������
�'(6&5,37,21��'-����'-�� * ����������



Description
9.2 Rating plates

9.3 Allocation of HV HRC fuses and transformers

Recommendation

7KH�WKUHH�SRVLWLRQ�VZLWFK�GLVFRQQHFWRU�LQ�WKH�
WUDQVIRUPHU�IHHGHU��WUDQVIRUPHU�VZLWFK��ZDV�FRPELQHG�
ZLWK�6LHPHQV�+9�+5&�IXVH�OLQNV�RI�W\SH��*'�DQG�
WHVWHG�LQ�DFFRUGDQFH�ZLWK�,(&��������

)XUWKHUPRUH��6LHPHQV��'-�DQG��'+�VZLWFKJHDU�DOVR�
SHUPLW�WKH�IXVH�SURWHFWLRQ�RI�WUDQVIRUPHUV�XS�WR�
UDWLQJV�RI������N9$��3OHDVH�FRQWDFW�XV�IRU�VXFK�
DSSOLFDWLRQV�

Standards

+9�+5&�IXVH�OLQNV�ZLWK�VWULNHU�SLQ�oPHGLXPp�YHUVLRQ�
DFFRUGLQJ�WR�

q ',1��������SULQFLSDO�GLPHQVLRQV

q 9'(������3DUWV���DQG����

q ,(&�������

8VH�RI�+9�+5&�IXVH�OLQNV�RI�RWKHU�PDQXIDFWXUHUV�RQ�
UHTXHVW�

Bild 15: 'DWD�RQ�WKH�UDWLQJ�SODWH�SURYLGHG�DW�WKH�IURQW��H[DPSOH�

Bild 16: 'DWD�RQ�WKH�UDWLQJ�SODWH�SURYLGHG�LQVLGH�WKH�
RSHUDWLQJ�PHFKDQLVP�ER[HV��H[DPSOH�

7\SH�GHVLJQDWLRQ�DQG�\HDU�RI��PDQXIDFWXUH ,6& 5DWHG�VKRUW�FLUFXLW�EUHDNLQJ�FXUUHQW

6HULDO�QXPEHU��RUGHU�UHIHUHQFH� ,U 5DWHG�QRUPDO�FXUUHQW

8U 5DWHG�YROWDJH Q��� ,QFUHDVHG�VZLWFKLQJ�IUHTXHQF\

8G 5DWHG�VKRUW�WLPH�SRZHU�IUHTXHQF\�ZLWKVWDQG�YROWDJH ,PD 5DWHG�VKRUW�FLUFXLW�PDNLQJ�FXUUHQW

8S 5DWHG�OLJKWQLQJ�LPSXOVH�ZLWKVWDG�YROWDJH ,N 5DWHG�VKRUW�WLPH�ZLWKVWDQG�FXUUHQW

8D $X[LOLDU\�YROWDJH

s
Typ 8DJ20.10

Fabrik-Nr.: CV

Baujahr: 2001

710103-00010 / 001

Ur  = 24 kV

Ud = 50 kV

Up = 125 kV

f = 50 / 60 Hz

KABELABZWEIG

Lasttrennschalter

Ir = 630 A    n = 100

Ima / Ik = 50 / 20 kA 1s

Erdungsschalter

50 / 20 kA 1s
TRANSFORMATOR-ABZWEIG

Lasttrennschalter

Ir = 200 A

Ima / Ik = 50 / 20 kA 1s

1)

1) abhängig vom Sicherungseinsatz
siehe Betriebsanleitung

Erdungsschalter

25 / 10 kA 1s

Nenn-Fülldruck:  0.5bar / 20 °C (Überdruck)
Zul.Umgeb. -temp.: -40 / 70 °C

MADE IN GERMANY AP

s
Typ 8DJ20.10
Fabrik-Nr.: CV

Baujahr: 2001
710103-00010 / 001

DIN VDE 0111
                0670 T2/T301/T303/T6/T1000
IEC          71/129/265-1/298/420/694

Nenn-Fülldruck:
Zul. Betriebsüberdruck:
Zul.Umgebungstemperatur:
SF6-Füllung:         max.
Behälterinhalt:       max.

Ua = AC230 V

0.5bar / 20 °C (Überdruck)
0.8 bar / 80 °C

-40 / 70 °C

390 l (1 bar)

           260 l
�����������
�'(6&5,37,21��'-����'-���
����������� ��



Description
Recommendation for allocation of HV HRC fuse links of type 3GD and transformers

7KH�IROORZLQJ�WDEOH�VKRZV�UHFRPPHQGHG��*'�+9�
+5&�IXVH�OLQNV��HOHFWULFDO�GDWD�YDOLG�IRU�DPELHQW�
WHPSHUDWXUHV�RI�XS�WR�����&��IRU�IXVH�SURWHFWLRQ�RI�
WUDQVIRUPHUV�

Note
+9�+5&�IXVH�OLQNV�ZLWK�GLPHQVLRQ�H  ��� PP�
must not�EH�XVHG�DW�8U ! ���� N9��

7UDQVIRUPHU 5DWHG�FXUUHQWV�DQG�YROWDJHV�RI�+9�+5&�
IXVH�OLQNV�DW�DQ�DPELHQW�WHPSHUDWXUH�RI����
�&

7UDQVIRUPHU 5DWHG�FXUUHQWV�DQG�YROWDJHV�RI�+9�+5&�
IXVH�OLQNV�DW�DQ�DPELHQW�WHPSHUDWXUH�RI�
����&

N9 61
N9$

8.
�

,�
$

PLQ�
$

PD[�
$

8U
N9

N9 61
N9$

8.
�

,�
$

PLQ�
$

PD[�
$

8U
N9

�������
���

�� � ��� �� �� �� �����
����

�� � ��� � � ��

�� � ��� �� �� �� � ��� �� ��

��� � ��� �� �� ��� � ��� �� ��

��� � �� �� �� ��� � ��� �� ��

��� � ���� �� �� ��� � ��� �� ��

��� � ���� �� �� ��� � ��� �� ��

��� � �� �� �� ��� � ��� �� ��
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Description
Applicable standards and specifications

6HFRQGDU\�GLVWULEXWLRQ�LQGRRU�VZLWFKJHDU��'-���
�'-���FRUUHVSRQG�WR�WKH�IROORZLQJ�VWDQGDUGV�DQG�
VSHFLILFDWLRQV�

DIN VDE, IEC and EN Standards:

10 Servicing

10.1 Maintenance

6HFRQGDU\�GLVWULEXWLRQ�VZLWFKJHDU��'-������LV�
PDLQWHQDQFH�IUHH�

10.2 Replacement of components

'XH�WR�WKH�IDFW�WKDW�DOO�SDUWV�RI�WKLV�VZLWFKJHDU�W\SH�
KDYH�EHHQ�RSWLPL]HG�WR�ODVW�WKH�QRUPDO�VHUYLFH�OLIH��LW�LV�
QRW�SRVVLEOH�WR�UHFRPPHQG�SDUWLFXODU�VSDUH�SDUWV�

,QIRUPDWLRQ�UHTXLUHG�IRU�VSDUH�SDUW�RUGHUV�RI�VLQJOH�
FRPSRQHQWV�DQG�GHYLFHV�

q 7\SH�DQG�VHULDO�QXPEHU�RI�WKH�VZLWFKJHDU�
�VHH�UDWLQJ�SODWHV�

q 3UHFLVH�GHVLJQDWLRQ�RI�WKH�GHYLFH�RU�FRPSRQHQW��LI�
DSSOLFDEOH�RQ�WKH�EDVLV�RI�WKH�LQIRUPDWLRQ�DQG�
LOOXVWUDWLRQV�LQ�WKH�DVVRFLDWHG�LQVWUXFWLRQV��D�GUDZLQJ��
VNHWFK�RU�FLUFXLW�GLDJUDP�

10.3 Disposal

7KH��'-������VZLWFKJHDU�DVVHPEOLHV�DUH�HQYLURQPHQW�
FRPSDWLEOH�SURGXFWV�

$W�WKH�HQG�RI�WKH�VHUYLFH�OLIH��WKH�VZLWFKJHDU�PDWHULDO�
VKRXOG�EH�UHF\FOHG��7KH�VZLWFKJHDU�FDQ�EH�GLVSRVHG�RI�
LQ�HQYLURQPHQW�FRPSDWLEOH�PDQQHU�LQ�FRPSOLDQFH�ZLWK�
H[LVWLQJ�OHJLVODWLRQ�

7KH�FRPSRQHQWV�RI�WKH�VZLWFKJHDU�FDQ�EH�UHF\FOHG�DV�
PL[HG�VFUDS��KRZHYHU��GLVPDQWOLQJ�DV�IDU�DV�SRVVLEOH�
LQWR�VRUWHG�VFUDS�LV�WKH�PRUH�HQYLURQPHWDO�FRPSDWLEOH�
ZD\�

7KH�VZLWFKJHDU�FRQVLVWV�RI�WKH�IROORZLQJ�PDWHULDOV�

q 6KHHW�VWHHO��JDOYDQL]HG��HQFORVXUH�DQG�
RSHUDWLQJ�PHFKDQLVPV�

q 6WDLQOHVV�VWHHO��YHVVHO�

q &RSSHU��FRQGXFWRU�EDUV�

q 6LOYHU��FRQWDFWV�

q &DVW�UHVLQ�EDVHG�RQ�HSR[\�UHVLQ��EXVKLQJV�DQG�
IXVH�ER[HV�

q 3ODVWLF�PDWHULDO��DUFLQJ�FKDPEHU�DQG�IXVH�VOLGH�

q 6XOSKXU�KH[DIOXRULGH��6)��

q 6LOLFRQ�UXEEHU

7KH�VZLWFKJHDU�GRHV�QRW�FRQWDLQ�KD]DUGRXV�PDWHULDOV�

$V�IRU�GLVSRVDO�RI�6)��JDV��SOHDVH�FRQWDFW�\RXU�
6LHPHQV�6HUYLFH�&HQWUH�

6KRXOG�\RX�UHTXLUH�IXUWKHU�LQIRUPDWLRQ��SOHDVH�FRQWDFW�
\RXU�6LHPHQV�6HUYLFH�&HQWUH�

IEC Standard VDE Standard

,(&������� 9'(�����

,(&������� 9'(������3DUW�����

,(&������� 9'(������3DUW��

,(&������� 9'(������3DUW��

,(&��������� 9'(������3DUW����

,(&������� 9'(������3DUW����

,(&��������� 9'(������3DUW�����
(1�����������(�
�����������
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Installation
Installation

1 Preparing installation

1.1 Packing

7KH�WUDQVSRUW�XQLWV�FDQ�EH�SDFNHG�DV�IROORZV�

q RQ�SDOOHWV��FRYHUHG�ZLWK�3(�SURWHFWLRQ�VKHHWLQJ�
�LI�GHOLYHUHG�E\�URDG��RU

q LQ�VHDZRUWK\�FUDWHV��WKH�VZLWFKJHDU�LV�VHDOHG�LQ�3(�
SURWHFWLRQ�VKHHWLQJ�FRQWDLQLQJ�GHVVLFDQW�EDJV��

q RWKHU�SDFNLQJ�W\SHV�LQ�VSHFLDO�FDVHV��H�J��ZRRGHQ�
FUDWH��FDUGERDUG�ER[�IRU�DLUIUHLJKW�

1.2 Checking for completeness and transport damage

Checking for completeness

Õ&KHFN�ZKHWKHU�WKH�GHOLYHU\�LV�FRPSOHWH�DQG�FRUUHFW�
XVLQJ�WKH�GHOLYHU\�QRWH�DQG�SDFNLQJ�OLVWV��

Õ&RPSDUH�WKH�VHULDO�QXPEHU�RI�WKH�VZLWFKJHDU�RQ�
WKH�GHOLYHU\�QRWH�ZLWK�WKDW�RQ�WKH�SDFNLQJ�DQG�WKH�
UDWLQJ�SODWH�

Õ&KHFN�ZKHWKHU�WKH�DFFHVVRULHV�LQ�WKH�VZLWFKJHDU�
VXEIUDPH�DUH�FRPSOHWH�

Transport damages

Õ7HPSRUDULO\�RSHQ�WKH�SDFNLQJ�LQ�D�ZHDWKHUSURRI�
SODFH���'R�QRW�UHPRYH�WKH�3(�VKHHWLQJ�XQWLO�UHD�
FKLQJ�WKH�PRXQWLQJ�SRVLWLRQ�LQ�RUGHU�WR�NHHS�WKH�
VZLWFKJHDU�DV�FOHDQ�DV�SRVVLEOH��

Õ&KHFN�WKH�VZLWFKJHDU�UHJDUGLQJ�GDPDJHV�

Õ&KHFN�WKH�JDV�ILOOLQJ��VHH�6HFWLRQ �����3DJH ���

Õ5H�SDFN�WKH�VZLWFKJHDU�DV�IDU�DV�SRVVLEOH�DQG�UHD�
VRQDEOH�

Õ ,PPHGLDWHO\�GHWHUPLQH�DQ\�GHIHFWV�DQG�WUDQVSRUW�
GDPDJHV�DQG�GRFXPHQW�WKHP�SKRWRJUDSKLFDOO\��
�H�J��FRQVLJQPHQW�QRWH��

Õ5HSDLU�WUDQVSRUW�GDPDJH�RU�KDYH�LW�UHSDLUHG�

1.3 Unloading and transport to the place of installation or 
intermediate storage

Danger!
,I�LQFRUUHFWO\�WUDQVSRUWHG��WKH�VZLWFKJHDU�FDQ�IDOO�GRZQ�
DQG�HQGDQJHU�SHRSOH�RU�GDPDJH�WKH�WUDQVSRUW�XQLWV�

Õ3OHDVH�HQVXUH�WKDW�WKH�OLIWLQJ�DQG�WUDQVSRUW�JHDU�
XVHG�PHHWV�WKH�UHTXLUHPHQWV�DV�UHJDUGV�FRQVWUXF�
WLRQ�DQG�ORDG�EHDULQJ�FDSDFLW\�

Õ(QVXUH�HYHQ�ZHLJKW�GLVWULEXWLRQ�

Õ:HLJKW��VHH�GHOLYHU\�QRWH

Caution!
'XULQJ�WUDQSRUW��WKH�VZLWFKJHDU�FDQ�HDVLO\�EH�
GDPDJHG�

Õ$WWDFK�URSHV�IDU�HQRXJK�RQ�WKH�KRLVWLQJ�WDFNOH�VR�
WKDW�WKH\�FDQQRW�H[HUW�DQ\�IRUFHV�RQ�WKH�VZLWFKJHDU�
ZDOOV�XQGHU�ORDG�

Õ'R�QRW�FOLPE�RQWR�WKH�URRI�RI�WKH�VZLWFKJHDU�

Õ8QORDG�WKH�WUDQVSRUW�XQLWV�LQ�SDFNHG�FRQGLWLRQ�DQG�
OHDYH�SDFNHG�IRU�DV�ORQJ�DV�SRVVLEOH�

Õ'R�QRW�GDPDJH�WKH�3(�SURWHFWLRQ�VKHHWLQJ�
�� �����������
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Installation
Õ8QORDG�WKH�VZLWFKJHDU�DV�VKRZQ�DQG�WUDQVSRUW�LW�WR�
WKH�SODFH�RI�LQVWDOODWLRQ�RU�LQWHUPHGLDWH�VWRUDJH�

Switchgear transport by means of transport lugs

Bild 17: 6ZLWFKJHDU�WUDQVSRUW�ZLWK�FUDQH�RI�IRUN�OLIW�WUXFN

Õ8QGR�WKH�IL[LQJ�EROWV�RI�WKH�WUDQVSRUW�OXJV�

Õ/LIW�WUDQVSRUW�OXJV�DQG�EROW�WLJKW�DJDLQ�

Õ+DQJ�LQ�WKH�KRRN�RU�LQVHUW�URGV�

Õ7UDQVSRUW�WKH�VZLWFKJHDU�

Õ$IWHU�UHDFKLQJ�WKH�ILQDO�SRVLWLRQ�RI�WKH�VZLWFKJHDU��
EULQJ�WKH�OXJV�WR�WKHLU�LQLWLDO�SRVLWLRQ�DJDLQ�

1.4 Intermediate storage

,I�WKH�WUDQVSRUW�XQLWV�KDYH�WR�EH�VWRUHG�LQ�EHWZHHQ��WKH�
IROORZLQJ�LWHPV�VKRXOG�EH�REVHUYHG�

6WRUDJH�

q $V�IDU�DV�SRVVLEOH��LQ�RULJLQDO�SDFNLQJ��UHILW�WKH�
SDFNLQJ�LI�LW�ZDV�RSHQHG�LQ�WKH�PHDQWLPH��

q ,Q�D�ZHDWKHUSURRI�SODFH

q 3URWHFWHG�DJDLQVW�GDPDJH

<90°

<90°
�����������
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Installation
1.5 Necessary and suitable tools

q 6WDQGDUG�WRROV��VXFK�DV�H�J��WRUTXH�ZUHQFKHV

q 6KLPV�ZLWK�D�WKLFNQHVV�RI���������PP�WR�FRPSHQVDWH�
IORRU�XQHYHQQHVV

q &OHDQLQJ�DJHQW�$5$/������RU�+$.8���������
�FRQWDLQLQJ�K\GURFDUERQV�

1.6 Moving the switchgear to the place of installation

Õ0RYH�WKH�WUDQVSRUW�XQLWV�DV�IDU�DV�SRVVLEOH�RQ�WKHLU�
ZRRGHQ�SDOOHWV�

1.7 Removing the transport units from the wooden pallets

7KH�WUDQVSRUW�XQLWV�DUH�VFUHZHG�RQWR�WKH�ZRRGHQ�
SDOOHWV��,I�WKH\�FDQ�QR�ORQJHU�EH�WUDQVSRUWHG�WRJHWKHU�
ZLWK�WKH�SDOOHWV��WKH\�FDQ�EH�UHPRYHG�DV�IROORZV�

Õ5HPRYH�WKH�3(�VKHHWLQJ��UHPRYH�VHDZRUWK\�FUDWH�
RU�FUDWH�EHIRUH��LI�UHTXLUHG

Õ5HPRYH�WKH�IURQW�FDEOH�FRPSDUWPHQW�FRYHU�IURP�
WKH�VZLWFKJHDU�VXEIUDPH��7R�GR�WKLV��SXVK�WKH�
XQORFNLQJ�OHYHU�GRZQ�DQG�OLIW�WKH�FRYHU�WR�UHPRYH�LW�
�VHH�6HFWLRQ ���3DJH ����

Õ8QGR�WKH�IL[LQJ�VFUHZV�

Õ5HILW�WKH�FDEOH�FRPSDUWPHQW�FRYHU�

1.8 Further transport without wooden pallets

,I�WKH�WUDQVSRUW�XQLWV�FDQQRW�EH�GLUHFWO\�OLIWHG�IURP�WKH�
ZRRGHQ�SDOOHWV�RQWR�WKHLU�PRXQWLQJ�SRVLWLRQ�

Õ/RZHU�WKH�WUDQVSRUW�XQLW�RQWR�ERDUGV�SODFHG�RQ�URO�
OHU�SDGV��UHLQIRUFHG�UROOHUV��RU�WXEHV��L�H��RQH�ERDUG�
SODFHG�RQ�WZR�UROOHU�SDGV�RU�WXEH���

Õ/LIW�RQH�VLGH��WKHQ�WKH�RWKHU�VLGH�RI�WKH�WUDQVSRUW�
XQLW�ZLWK�UROOHU�FURZEDUV�DQG�VORZO\�ORZHU�LW�RQ�WKH�
PRXQWLQJ�SRVLWLRQ��3ODFH�WKH�UROOHU�FURZEDUV�DW�WKH�
FRUQHUV�RI�WKH�WUDQVSRUW�XQLWV�RQO\�

1.9 Checking the gas filling

7KH�VZLWFKJHDU�LV�ILOOHG�ZLWK�6)���JDV�DW�JDXJH�
SUHVVXUH����� EDU���%HIRUH�LQVWDOODWLRQ��FKHFN�WKH�
FRUUHFW�ILOOLQJ�RI�WKH�VZLWFKJHDU�RQ�WKH�UHDG\�IRU�VHUYLFH�
LQGLFDWRU�ORFDWHG�RQ�WKH�OHIW�VLGH�RI�WKH�FRQWURO�ERDUG�

Õ5HDG�WKH�UHDG\�IRU�VHUYLFH�LQGLFDWRU��

,I�WKH�SRLQWHU�LV�LQ�WKH�JUHHQ�DUHD��WKH�JDV�ILOOLQJ�LV�LQ�
RUGHU��2WKHUZLVH�

Õ ,,QGLFDWRU�LQ�UHG�DUHD���&KHFN�DX[LOLDU\�VZLWFK�IRU�JDV�
�VHH�IROORZLQJ�6HFWLRQ��

Õ6WRS�LQVWDOODWLRQ�DQG�LQIRUP�UHVSRQVLEOH�6LHPHQV�
6HUYLFH�&HQWUH�

Checking the ready-for-service indicator

'XULQJ�WUDQVSRUW��WKH�DX[LOLDU\�VZLWFK�RI�WKH��UHDG\�IRU�
VHUYLFH�LQGLFDWRU�FDQ�ODWFK�WLJKW�GXH�WR�YLEUDWLRQV��
7KHQ��WKH�UHDG\�IRU�VHUYLFH�LQGLFDWRU�LV�LQ�WKH�UHG�DUHD��

Õ5HPRYH�WKH�IURQW�SODWH�

Õ ,,Q�WKLV�FDVH��SXVK�WKH�OHYHU�RI�WKH�DX[LOLDU\�VZLWFK�
�ORFDWHG�EHKLQG�WKH�UHG�JUHHQ�LQGLFDWLRQ�HOHPHQW��
FDUHIXOO\�WRZDUGV�WKH�VZLWFK��VR�WKDW�WKH�LQGLFDWLRQ�
HOHPHQW�FDQ�UHWXUQ�WR�WKH�OHIW�WR�LWV�LQLWLDO�SRVLWLRQ�
�� �����������
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Installation
2 Switchgear installation

2.1 Floor openings and fixing points

7R�DFKLHYH�VXIILFLHQW�SUHVVXUH�UHVLVWDQFH��WKH�
VZLWFKJHDU�PXVW�EH�IDVWHQHG�WR�WKH�IRXQGDWLRQ�DW�DV�
PDQ\�SRLQWV�DV�SRVVLEOH��)L[�WKH�VZLWFKJHDU�ZLWK�DW�
OHDVW���VFUHZV�0��IRU�HDFK�HQG�SDQHO�DQG�DW�OHDVW���
VFUHZV�0��IRU�HDFK�LQWHUPHGLDWH�SDQHO��7R�GR�WKLV�

Õ5HPRYH�WKH�IURQW�FDEOH�FRPSDUWPHQW�FRYHU�IURP�
WKH�VZLWFKJHDU�VXEIUDPH��7R�GR�WKLV��SXVK�WKH�
XQORFNLQJ�OHYHU�GRZQ�DQG�NHHS�LW�LQ�WKLV�SRVLWLRQ��
WKHQ�UHPRYH�WKH�FRYHU�XSZDUGV�

Õ)RU�GLUHFW�IDVWHQLQJ�WR�WKH�FRQFUHWH��GULOO�KROHV�LQWR�
WKH�IRXQGDWLRQ�DQG�LQVHUW�GRZHOV�

Õ3ODFH�VKLPV�LQ�WKH�VSDFHV�EHWZHHQ�WKH�VZLWFKJHDU�
IUDPH�DQG�WKH�IRXQGDWLRQ�LQ�WKH�DUHD�RI�WKH�IDVWH�
QLQJ�FXW�RXWV��VR�WKDW�WKH�VZLWFKJHDU�LV�QRW�GLVWRUWHG�
ZKHQ�LW�LV�EROWHG�WRJHWKHU�

Õ%ROW�WKH�VZLWFKJHDU�WR�WKH�IRXQGDWLRQ�RU�WKH�IRXQGD�
WLRQ�UDLOV�

Bild 18: 3DQHO�ZLGWK���� PP

Bild 19: 3DQHO�ZLGWK����� PP��PLVVLQJ�GLPHQVLRQV�DV�SHU�
)LJ�����

Bild 20: 3DQHO�ZLGWK���� PP��RQO\��'-���

2.2 Pressure relief

)RU�SUHVVXUH�UHOLHI�WKHUH�DUH�WKUHH�GLIIHUHQW�
SRVVLELOLWLHV�

q 7R�WKH�ERWWRP�LQWR�WKH�FDEOH�GXFW�RU�FDEOH�EDVHPHQW�

�VWDQGDUG�YHUVLRQ���0LQLPXP�YROXPH���� P�

q 7R�WKH�UHDU��H�J��LQWR�WKH�WUDQVIRUPHU�URRP�
�VZLWFKJHDU�LQVWDOOHG�RQ�FRQFUHWH�IORRU�RU�D�IORRU�
SODWH�IURP�WKH�DFFHVVRULHV��

q 7R�WKH�UHDU�WRS�XVLQJ�SUHVVXUH�UHOLHI�GXFWV�RU�
DEVRUEHU�V\VWHPV
r�2EVHUYH�VSDFH�UHTXLUHPHQWV�EHKLQG�WKH
���VZLWFKJHDU
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Installation
2.3 Earthing the switchgear

Õ&RQQHFW�WKH�HDUWKLQJ�WHUPLQDO��EROW�0����WR�WKH�VXE�
VWDWLRQ�HDUWK��

Bild 21: 3UHVVXUH�UHOLHI�WR�WKH�ERWWRP�LQWR�WKH�FDEOH�
EDVHPHQW

Bild 22: 3UHVVXUH�UHOLHI�WR�WKH�ERWWRP�LQWR�WKH�FDEOH�GXFW

Bild 23: 3UHVVXUH�UHOLHI�WR�WKH�UHDU�LQWR�WKH�WUDQVIRUPHU�
URRP

a )ORRU�RSHQLQJ�LQWR�WKH�FDEOH�GXFW

s &RROLQJ�SODWHV�PDGH�RI�H[SDQGHG�PHWDO��QRW�LQFOXGHG�LQ�VFRSH�RI�
VXSSO\�

70
0 ́

 7
00

f
d

a

s

700

70
0 d

a

s

70
0 ́

 7
00

s

d &DEOH

f 3DUWLWLRQ�PDGH�RI�VKHHW�PHWDO��QRW�LQFOXGHG�LQ�VFRSH�RI�VXSSO\��
�� �����������
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Installation
2.4 Installation of cable brackets for switchgear with 
low subframe

7R�LQVWDOO�D�FDEOH�EUDFNHW��DFFHVVRULHV���WKH�VLGH�ZDOOV�
DUH�H[WHQGHG�E\�PHDQV�RI�VXSSRUWLQJ�SODWHV��3DUWV�RI�
WKH�VXSSRUWLQJ�SODWHV�UHDFK�LQWR�WKH�FDEOH�GXFW�

Õ5HPRYH�WKH�IURQW�FDEOH�FRPSDUWPHQW�FRYHU�IURP�
WKH�VZLWFKJHDU�VXEIUDPH��7R�GR�WKLV��SXVK�WKH�
XQORFNLQJ�OHYHU�GRZQ�DQG�NHHS�LW�LQ�WKLV�SRVLWLRQ��OLIW�
WKH�FDEOH�FRPSDUWPHQW�FRYHU�DQG�UHPRYH�LW�WR�WKH�
IURQW�

Õ8QGR�FURVV�PHPEHUV�DQG�ZHE�WR�PDNH�LQVWDOODWLRQ�
HDVLHU�

Õ)DVWHQ�VHSDUDWLRQ�ZDOO�DW�WKH�WKUHH�IL[LQJ�SRLQWV�
�����������
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Installation
3 Electrical connections

3.1 Connecting ring-main feeder cables (RK)

Ring-main feeder (RK)

)XUWKHU�SOXJ�W\SHV�RQ�UHTXHVW�

Caution!
7KH�VXUIDFHV�RI�KLJK�TXDOLW\�MRLQWV�DQG�WKH�SOXJ�VHWV�
FDQ�HDVLO\�EH�GDPDJHG�E\�LQFRUUHFW�KDQGOLQJ�

Õ2EVHUYH�H[WUHPH�FOHDQOLQHVV�

Õ$YRLG�GDPDJHV�FDXVHG�E\�WKH�WKUHDGHG�EROW�ZKHQ�
SXVKLQJ�RQ�

Õ(DUWK�WKH�IHHGHU�

Õ3XVK�WKH�XQORFNLQJ�OHYHU�RI�WKH�FDEOH�FRPSDUWPHQW�
FRYHU�GRZQ��OLIW�WKH�FDEOH�FRPSDUWPHQW�FRYHU�DQG�
UHPRYH�LW�WR�WKH�IURQW�

Õ3UH�DGMXVW�WKH�FDEOH�EUDFNHW�DQG�WKH�ORZHU�SDUW�RI�
WKH�FDEOH�FODPSV�

Õ)LW�WKH�SOXJV�RQ�WKH�FRQGXFWRU�HQGV�DFFRUGLQJ�WR�WKH�
PDQXIDFWXUHUnV�LQVWUXFWLRQV�

Õ&DUHIXOO\�FRDW�WKH�SXVK�RQ�VXUIDFHV��KLJK�TXDOLW\�
MRLQWV��LQ�WKH�SOXJ�VHWV�ZLWK�PRXQWLQJ�SDVWH�
�VXSSOLHG�ZLWK�WKH�SOXJ�VHW��

Õ)LW�WKH�SOXJ�RQ�WKH�EXVKLQJ�DQG�IL[�LW�

Õ7LJKWHQ�WKH�WKUHDGHG�EROW�IRU�WKH�FDEOH�OXJ�DWWDFK�
PHQW�DFFRUGLQJ�WR�WKH�PDQXIDFWXUHUnV�LQVWUXFWLRQV�

Õ&RDW�WKH�VFUHZ�LQVHUW�ZLWK�PRXQWLQJ�SDVWH�
�VXSSOLHG�ZLWK�WKH�SOXJ�VHW��

Õ9HQW�WKH�VFUHZ�LQVHUW�ZLWK�D�FDEOH�VWUDS�ZKHQ�LQVHU�
WLQJ�

Õ0RXQW�WKH�VFUHZ�LQVHUW�

Õ3XOO�RXW�WKH�FDEOH�VWUDS�VORZO\�

Õ7LJKWHQ�WKH�VFUHZ�LQVHUW�ZLWK����1P�

Õ)LW�WKH�FDS�

Õ$OLJQ�WKH�FDEOH�EUDFNHW�DQG�EROW�LW�WLJKW�

Õ)LW�WKH�XSSHU�SDUW�RI�WKH�FDEOH�FODPSV�

Õ&RQQHFW�WKH�HDUWKLQJ�IDFLOLW\�RI�WKH�FDEOH�VFUHHQ�DQG�
WKH�SOXJ�KRXVLQJ�

Õ5HILW�WKH�FDEOH�FRPSDUWPHQW�FRYHU�

Installation of adapters for conventional cable sealing ends

Make Type

(XURPROG �.�����7%���.������/%

.DEHO�	�'UDKW 6(+'7�����������

)HOWHQ�	�*XLOOHDXPH $676������������

(XURPROG $*7��������

$*7/������������

�0 ���((����

5D\FKHP 5,&6�������567,������ N9

3LUHOOL )0&7V����

Bild 24: $GDSWHU�$.(��������ZLWK�GLIIHUHQW�FRQYHQWLRQDO�
FDEOH�VHDOLQJ�HQGV

a $GDSWHU�$.(�������

s 5;6�,$(6��

d 5;$�,$(��

f 5D\FKHP�(3.7

a

s

f

d

L1 L3L2
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Installation
Õ(DUWK�WKH�IHHGHU�

Õ3XVK�WKH�XQORFNLQJ�OHYHU�RI�WKH�FDEOH�FRPSDUWPHQW�
FRYHU�GRZQ��OLIW�WKH�FDEOH�FRPSDUWPHQW�FRYHU�DQG�
UHPRYH�LW�WR�WKH�IURQW�

Õ)LW�WKH�VHDOLQJ�HQG�DFFRUGLQJ�WR�WKH�PDQXIDFWXUHUnV�
LQVWUXFWLRQV�

Õ ,QVHUW�WKH�FRQQHFWLRQ�EROW�E\�KDQG�LQWR�WKH�EXVKLQJ�
EROW�DQG�WLJKWHQ�LW�ZLWK����1P�

Õ&RDW�WKH�FXS�XQLIRUPO\�RQ�WKH�LQVLGH�ZLWK�VLOLFRQ�
JUHDVH��LQFOXGHG�LQ�WKH�VXSSO\��DQG�SXVK�LW�RQ�WKH�
HOERZ�DGDSWHU�

Õ&RDW�WKH�ORZHU�RSHQLQJ�RI�WKH�FXS�ZLWK�VLOLFRQ�
JUHDVH��WRR��DQG�SXVK�WKH�SUH�DVVHPEOHG�VHDOLQJ�
HQG�IURP�EHORZ�WKURXJK�WKH�FXS�LQWR�WKH�HOERZ�
DGDSWHU�

,Q�FDVH�RI�VHDOLQJ�HQGV�FRQWDLQLQJ�VFUHHQV�ZLWK�
ODUJH�FURVV�VHFWLRQV���ZH�UHFRPPHQG�WR�SXVK�WKH�
FXS�RQWR�WKH�VHDOLQJ�HQG�ILUVW��GLPHQVLRQ�RI�ORZ�
HGJH�RI�FXS�WR�FHQWUH�RI�FDEOH�OXJ�KROH�
��� PP �������

Õ&RDW�WKH�EXVKLQJ�DQG�WKH�DVVRFLDWHG�LQVLGH�FRQH�RI�
WKH�HOERZ�SOXJ�ZLWK�VLOLFRQ�JUHDVH�

Õ3XVK�WKH�HOERZ�DGDSWHU�WRJHWKHU�ZLWK�WKH�VHDOLQJ�
HQG�RQWR�WKH�EXVKLQJ�DQG�IDVWHQ�LW�ZLWK�WKH�ZDVKHU��
WKH�VSULQJ�ZDVKHU�DQG�WKH�0���QXW�����1P��

Õ&RDW�WKH�VWRSSHU�DQG�WKH�DVVRFLDWHG�LQVLGH�FRQH�RI�
WKH�HOERZ�DGDSWHU�ZLWK�VLOLFRQ�JUHDVH�

Õ6FUHZ�WKH�VWRSSHU�LQ�DV�IDU�DV�LW�ZLOO�JR�

Õ0RXQW�WKH�FDEOH�IL[LQJ��DOLJQ�WKH�FDEOH�EUDFNHW�DQG�
EROW�WLJKW�

Õ&RQQHFW�WKH�HDUWKLQJ�IDFLOLW\�RI�WKH�FDEOH�VFUHHQ�

Õ5HILW�WKH�FDEOH�FRPSDUWPHQW�FRYHU�

3.2 8DJ20: Connecting transformer feeder cable 
(elbow plugs) series 200

Transformer feeder (TR)

7KH�WUDQVIRUPHU�IHHGHU�FDEOHV�FDQ�EH�EURXJKW�RXW�DW�
WKH�ORZHU�SDUW�RI�WKH�VZLWFKJHDU�LQ�WKUHH�GLIIHUHQW�
ZD\V��

q 7R�WKH�ERWWRP�ZLWK�FDEOH�HOERZ�SOXJV

q 7R�WKH�UHDU�ZLWK�FDEOH�HOERZ�SOXJV

q 7R�WKH�ERWWRP�ZLWK�VWUDLJKW�FDEOH�SOXJV

Bild 25: $GDSWHU�IRU�FRQYHQWLRQDO�FDEOH�VHDOLQJ�HQG

a 6WRSSHU

s 1XW�0��

d :DVKHU

f (OERZ�DGDSWHU

g &RQQHFWLRQ�EROW

h %XVKLQJ��LQ�WKH�VZLWFKJHDU�

j &XS

k 6HDOLQJ�HQG��QRW�LQFOXGHG�LQ�VFRSH�RI�VXSSO\�

l 6SULQJ�ZDVKHU

a s d f g h

j

k

l

Make Type

(XURPROG �.�����/5

)HOWHQ�	�*XLOOHDXPH $6:��������

.DEHO�	�'UDKW 6(+':��������

(XURPROG $*7�������������

$*7/�������������

�0 ���((����

3LUHOOL )0&(����
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Installation
Bild 26: 7UDQVIRUPHU�IHHGHU�ZLWK�GLIIHUHQW�FDEOH�URXWLQJ���
&DEOH�7�SOXJ��FDEOH�URXWLQJ�WR�WKH�ERWWRP��WRS���
&DEOH�HOERZ�SOXJ��FDEOH�URXWLQJ�WR�WKH�UHDU��FHQWUH���
&DEOH�FRQQHFWLRQ�IRU�VWUDLJKW�FDEOH�SOXJV��FDEOH�
URXWLQJ�WR�WKH�ERWWRP��ERWWRP��

Work operations

Caution!
7KH�VXUIDFHV�RI�KLJK�TXDOLW\�MRLQWV�DQG�WKH�SOXJ�VHWV�
FDQ�HDVLO\�EH�GDPDJHG�E\�LQFRUUHFW�KDQGOLQJ�

Õ2EVHUYH�H[WUHPH�FOHDQOLQHVV�

Õ(QVXUH�WKDW�WKH�PRXQWHG�SOXJ�VHWV�DUH�QRW�IROGHG�RU�
WZLVWHG�

Õ(DUWK�WKH�IHHGHU�

Õ3XVK�WKH�XQORFNLQJ�OHYHU�RI�WKH�FDEOH�FRPSDUWPHQW�
FRYHU�GRZQ��OLIW�WKH�FDEOH�FRPSDUWPHQW�FRYHU�DQG�
UHPRYH�LW�WR�WKH�IURQW�

&DEOH�FRQQHFWLRQV�LQ�WKH�WUDQVIRUPHU�IHHGHU�

a 0DNH�(XURPROG��W\SH�.����/5

s 0DNH�)HOWHQ�	�*XLOHDXPH��W\SH�($6:��������

d 0DNH�&RRSHU��W\SH�'(�����5�&

a

d

s

L1 L3L2
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Installation
Õ ,I�WKH�FDEOHV�DUH�EURXJKW�RXW�RI�WKH�VZLWFKJHDU�DW�
WKH�UHDU��UHPRYH�ERWK�PHWDO�SODWHV�RI�WKH�FDEOH�EXV�
KLQJ�

Õ3UH�DVVHPEOH�WKH�FDEOH�EUDFNHW�DQG�WKH�ORZHU�SDUW�
RI�WKH�FDEOH�FODPSV�

Õ)LW�WKH�SOXJ�VHWV�RQ�WKH�FDEOHV�DFFRUGLQJ�WR�WKH�
PDQXIDFWXUHUnV�LQVWUXFWLRQ�

Õ$OLJQ�WKH�SOXJ�FRQWDFW�HOHPHQW�EHIRUH�SUHVVLQJ�RU�
EROWLQJ�RQ�

Õ$OLJQ�WKH�FRQWDFW�SLQ�FHQWUDOO\�LQ�WKH�SOXJ�

Õ&DUHIXOO\�FRDW�WKH�SXVK�RQ�VXUIDFHV��KLJK�TXDOLW\�
MRLQWV��LQ�WKH�SOXJ�VHWV�ZLWK�PRXQWLQJ�SDVWH�
�VXSSOLHG�ZLWK�WKH�SOXJ�VHW��

Õ3XVK�WKH�SOXJV�RQWR�WKH�EXVKLQJV�

Õ)LW�WKH�SOXJ�PRXQWLQJ�HOHPHQWV�DFFRUGLQJ�WR�WKH�
PDQXIDFWXUHUnV�LQVWUXFWLRQV�

Õ ,I�WKH�FDEOHV�DUH�EURXJKW�RXW�DW�WKH�UHDU�RI�WKH�
VZLWFKJHDU��0RXQW�WHQVLRQ�UHOLHI�IRU�SOXJV�DQG�WUDQV�
IRUPHU�FDEOHV�DW�D�GLVWDQFH�RI�����PP�IURP�WKH�
EXVKLQJ��RXWVLGH�WKH�VZLWFKJHDU���7KLV�WHQVLRQ�UHOLHI�
LV�QRW�LQFOXGHG�LQ�WKH�VFRSH�RI�VXSSO\�DQG�PXVW�EH�
SURYLGHG�E\�WKH�FXVWRPHU�

Õ0RXQW�WKH�XSSHU�SDUW�RI�WKH�FDEOH�FODPSV�

Õ$OLJQ�WKH�FDEOH�EUDFNHW�DQG�EROW�LW�WLJKW�

Õ&RQQHFW�WKH�HDUWKLQJ�IDFLOLW\�RI�WKH�FDEOH�VFUHHQ�DQG�
WKH�SOXJ�KRXVLQJ�

Õ ,I�WKH�FDEOHV�DUH�EURXJKW�RXW�DW�WKH�UHDU�RI�WKH�
VZLWFKJHDU��UHILW�ERWK�PHWDO�SODWHV�RI�WKH�FDEOH�EXV�
KLQJ�

Õ5HILW�WKH�FDEOH�FRPSDUWPHQW�FRYHU�

3.3 8DJ10: Connecting transformer feeder cables
(elbow plugs) series 200

q &DEOH�URXWLQJ�WR�WKH�UHDU�ULJKW�WRS�DFFRUGLQJ�WR�WKH�
RUGHU�GRFXPHQWV

7KH�IROORZLQJ�FDEOH�SOXV�DUH�VXLWDEOH�IRU�EXVKLQJV�ZLWK�
RXWVLGH�FRQH��LQWHUIDFH�W\SH�$�DFFRUGLQJ�WR�(1�������
JHHLJQHW�

Transformer feeder (TR)

0DWFKLQJ�ZLWK�WKHVH�PDNHV��EXVKLQJV�RI�LQWHUIDFH�
W\SH�$�ZLWK�RXWVLGH�FRQH�DQG�SOXJ�LQ�FRQWDFW�DUH�
VXSSOLHG��DFFRUGLQJ�WR�',1�(1��������

7KHVH�PDNHV�DUH�VXLWDEOH�IRU�FRQQHFWLRQ�RI�VLQJOH�FRUH�
WKHUPRSODVWLF�LQVXODWHG�FDEOHV�DFFRUGLQJ�WR�',1�9'(�
�����

Make Type

(XURPROG �.�����/5

)HOWHQ�	�*XLOOHDXPH $6:��������
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(XURPROG $*7�������������
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Bild 27: 7UDQVIRUPHU�IHHGHUV�ZLWK�GLIIHUHQW�FDEOH�URXWLQJ��
&DEOH�HOERZ�SOXJ��FDEOH�URXWLQJ�WR�WKH�UHDU��WRS���
2SWLRQDO�FDEOH�FRQQHFWLRQ�IRU�VWUDLJKW�FDEOH�SOXJV�
ZLWK�SOXJ�LQ�FRQWDFW��FDEOH�URXWLQJ�WR�WKH�WRS�
�FHQWUH���2SWLRQDO�FDEOH�FRQQHFWLRQ�IRU�FDEOH�HOERZ�
SOXJV�ZLWK�SOXJ�LQ�FRQWDFW��FDEOH�URXWLQJ�WR�WKH�ULJKW�
�ERWWRP���

Bild 28: 9DULRXV�SOXJ�VHWV�IRU�WUDQVIRUPHU�FDEOHV��
UHDG\�DVVHPEOHG�
�FDEOH�URXWLQJ�WR�WKH�UHDU�LQ�WKH�H[DPSOH��

Work operations

Caution!
7KH�VXUIDFHV�RI�KLJK�TXDOLW\�MRLQWV�DQG�WKH�SOXJ�VHWV�
FDQ�HDVLO\�EH�GDPDJHG�E\�LQFRUUHFW�KDQGOLQJ�

Õ2EVHUYH�H[WUHPH�FOHDQOLQHVV�

Õ(QVXUH�WKDW�WKH�PRXQWHG�SOXJ�VHWV�DUH�QRW�IROGHG�RU�
WZLVWHG�

Caution!
7KH�YHVVHO�PD\�EH�GDPDJHG�ZKHQ�GULOOLQJ�LQWR�WKH�
VLGH�ZDOO�RI�WKH�VZLWFKJHDU��

Õ'R�QRW�GULOO�LQWR�WKH�YHVVHO�

Caution!
5XVW�OD\HUV�SRVVLEOH�RQ�WKH�YHVVHO�

Õ:KHQ�ZRUNLQJ�ZLWK�VKHHW�PHWDO��PDNH�VXUH�WKDW�QR�
PHWDO�FXWWLQJV�ZLOO�UHPDLQ�RQ�WKH�VWDLQOHVV�VWHHO�
YHVVHO�

Õ(DUWK�WKH�IHHGHU�
�� �����������
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Installation
Õ3XVK�WKH�XQORFNLQJ�OHYHU�RI�WKH�IXVH�FRYHU�WR�WKH�
OHIW��XQGR�WKH�IXVH�FRYHU�DQG�UHPRYH�LW���EHWWHU�
DFFHVVLELOLW\�IRU�IDVWHQLQJ�WKH�SOXJV��

Õ5HPRYH�ERWK�PHWDO�SODWHV�RI�WKH�FDEOH�EXVKLQJ��

Õ)LW�WKH�SOXJ�VHWV�RQ�WKH�FDEOHV�DFFRUGLQJ�WR�WKH�
PDQXIDFWXUHUnV�LQVWUXFWLRQ�

Õ$OLJQ�WKH�SOXJ�FRQWDFW�HOHPHQW�EHIRUH�SUHVVLQJ�RU�
EROWLQJ�RQ�

Õ$OLJQ�WKH�FRQWDFW�SLQ�FHQWUDOO\�LQ�WKH�SOXJ�

Õ&DUHIXOO\�FRDW�WKH�SXVK�RQ�VXUIDFHV��KLJK�TXDOLW\�
MRLQWV��LQ�WKH�SOXJ�VHWV�ZLWK�PRXQWLQJ�SDVWH�
�VXSSOLHG�ZLWK�WKH�SOXJ�VHW��

Õ3XVK�WKH�SOXJV�RQWR�WKH�EXVKLQJV�

Õ)LW�WKH�SOXJ�PRXQWLQJ�HOHPHQWV�DFFRUGLQJ�WR�WKH�
PDQXIDFWXUHUnV�LQVWUXFWLRQV��WKH�IROORZLQJ�ILJXUH�
VKRZV�YDULRXV�SOXJ�W\SHV��FDEOH�URXWLQJ�WR�WKH�UHDU��

Õ0RXQW�WHQVLRQ�UHOLHI�IRU�SOXJV�DQG�WUDQVIRUPHU�
FDEOHV�DW�D�GLVWDQFH�RI�����PP�IURP�WKH�EXVKLQJ�
�RXWVLGH�WKH�VZLWFKJHDU���7KLV�WHQVLRQ�UHOLHI�LV�QRW�
LQFOXGHG�LQ�WKH�VFRSH�RI�VXSSO\�DQG�PXVW�EH�SURYL�
GHG�E\�WKH�FXVWRPHU�
�����������
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Installation
Õ&RQQHFW�WKH�HDUWKLQJ�IDFLOLW\�RI�WKH�FDEOH�VFUHHQ��
�VXSSRUW�XQVFUHHQHG�FDEOHV�LQ�DQ�LQVXODWHG�ZD\��

Õ&RQQHFW�WKH�HDUWKLQJ�IDFLOLW\�RI�WKH�SOXJ�KRXVLQJ�

Õ5HILW�ERWK�PHWDO�SODWHV�RI�WKH�FDEOH�EXVKLQJ�

3.4 Verification of correct terminal-phase connections

<RX�PXVW�PDNH�VXUH�WKDW�WKH�SKDVH�VHTXHQFH�RI�WKH�
FDEOHV�FRQQHFWHG�WR�D�IHHGHU�LV�LGHQWLFDO�WR�WKH�SKDVH�
VHTXHQFH�RI�WKH�UHVW�RI�WKH�VZLWFKJHDU��H�J���LI�\RX�
KDYH�FRQQHFWHG�QHZ�FDEOHV�

7KH�WKUHH�SRVLWLRQ�VZLWFK�GLVFRQQHFWRU�RI�WKH�IHHGHU�
WR�EH�WHVWHG�PXVW�EH�LQ�o23(1p�SRVLWLRQ��7KH�
RSSRVLWH�VXEVWDWLRQ�PXVW�EH�GH�HDUWKHG�DQG�OLYH�

<RX�ZLOO�UHTXLUH�D�SKDVH�FRPSDULVRQ�WHVW�XQLW��H�J��
PDNH�3ILVWHUHU��7R�FKHFN�WKH�SHUIHFW�RSHUDWLRQ�RI�WKH�
XQLW��ZH�UHFRPPHQG�WR�WHVW�WKH�FRUUHFW�LQGLFDWLRQ�RI�
WKH�XQLW�RQ�WZR�DOUHDG\�FRQQHFWHG�RXWJRLQJ�IHHGHUV�RQ�
FDEOHV�ZLWK�LGHQWLFDO�DQG�GLIIHUHQW�SKDVH�VHTXHQFH�

<RX�FDQ�YHULI\�WKH�FRUUHFW�WHUPLQDO�SKDVH�FRQQHFWLRQV�
DW�WKH�FDSDFLWLYH�WHVW�VRFNHWV�RI�WKH�IHHGHU�WR�EH�
WHVWHG�DQG�DW�WKRVH�RI�DQ�DOUHDG\�FRQQHFWHG�IHHGHU��
7KH�WHVW�VRFNHWV�DUH�ORFDWHG�QHDU�WKH�IHHGHU�V\VPEROV�
RI�WKH�PLPLF�GLDJUDP�DQG�DUH�DUUDQJHG�LQ�WKH�VDPH�
RUGHU�DV�WKH�FDEOH�FRQQHFWLRQV��IURP�WKH�OHIW�WR�WKH�
ULJKW��/���/���/���
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Õ5HPRYH�WKH�FRYHUV�RI�WKH�FDSDFLWLYH�WHVW�VRFNHWV�RI�
ERWK�IHHGHUV�

Õ3OXJ�WKH�PHDVXULQJ�FDEOHV�RI�WKH�SKDVH�FRPSDULVRQ�
WHVW�XQLW�LQWR�WKH�WHVW�VRFNHWV�o/�p�RI�WKH�WZR�
IHHGHUV��

Õ5HDG�WKH�LQGLFDWLRQ�

Õ6DPH�SURFHGXUH�ZLWK�WKH�WHVW�VRFNHWV�RI�SKDVH�
o/�p�DQG�o/�p�

Õ5HSHDW�WKH�WHVW�

Õ5HSODFH�WKH�FRYHUV�RI�WKH�WHVW�VRFNHWV�WR�DYRLG�
SROOXWLRQ�

,I�WKH�SKDVH�FRPSDULVRQ�WHVW�XQLW�VKRZV�oFRUUH�
VSRQGHQFHp�LQ�DQ\�FDVH��WKH�WHUPLQDO�SKDVH�FRQ�
QHFWLRQV�RI�WKH�WHVWHG�IHHGHU�DUH�FRUUHFW��1RZ�\RX�
FDQ�FRQQHFW�WKH�IHHGHU�
�����������
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3.5 Connecting auxiliary circuits

Bild 29: �'-����2SHUDWLQJ�PHFKDQLVP�ER[��a�:LULQJ�GXFW�s�7HUPLQDO�VWULS�d�5HDG\�IRU�VHUYLFH�LQGLFDWRU�

<RX�ZLOO�UHTXLUH�WKH�FLUFXLW�GLDJUDPV�VXSSOLHG�ZLWK�WKH�
VZLWFKJHDU�

Danger!
,I�WKH�VZLWFK�GLVFRQQHFWRU�LV�RSHUDWHG�ZLWKRXW�WKH�
VZLWFKJHDU�EHLQJ�UHDG\�IRU�VHUYLFH��WKLV�FDQ�FDXVH�DQ�
DUF�IDXOW�ZKLFK�ZLOO�HQGDJHU�WKH�OLIH�RI�SUHVHQW�SHRSOH�
DQG�GDPDJH�WKH�VZLWFKJHDU�

Õ0DNH�VXUH�WKDW�WKH�WUDQVPLVVLRQ�OLQNDJH�RI�WKH�
UHDG\�IRU�VHUYLFH�LQGLFDWRU�LV�QRW�GDPDJHG�

Õ5HPRYH�WKH�IURQW�SODWH�RI�WKH�VZLWFKJHDU��

Õ&RQQHFW�WKH�ZLUHV�DFFRUGLQJ�WR�WKH�FLUFXLW�GLDJUDPV�
OD\�WKHP�FOHDQO\��8VH�WKH�H[LVWLQJ�ZLULQJ�GXFWV�DQG�
WKH�RSHQLQJV�VKRZQ�LQ�WKH�ILJXUH��2EVHUYH�SRODUL]D�
WLRQ�

Õ'R�QRW�DSSO\�DX[LOLDU\�YROWDJH�\HW�

a

s

d

�'-����2SHUDWLQJ�PHFKDQLVP�ER[��

a :LULQJ�GXFW�

s 7HUPLQDO�VWULS

d 5HDG\�IRU�VHUYLFH�LQGLFDWRU�

a

d

s
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4 Final assembly work

4.1 Checking the rating plate /  type plate

Õ&KHFN�WKH�GDWD�RQ�WKH�UDWLQJ�SODWH���W\SH�SODWH�DQG�
WKH�DX[LOLDU\�YROWDJH�RI�WKH�FRQWURO�DQG�HQG�GHYLFHV�
UHJDUGLQJ�WKH�UHTXLUHPHQWV�

4.2 Checking high-voltage connections

Õ&KHFN�HDUWKLQJ�RI�FDEOH�WHUPLQDWLRQ�RQ�DOO�FRQQHF�
WHG�KLJK�YROWDJH�FDEOHV�

Õ0DNH�VXUH�WKDW�WKH�FDEOH�FODPSV�RI�DOO�VLQJOH�FRUH�
FDEOHV�DUH�DQWL�PDJQHWLF�

4.3 Checking bolted joints

&KHFN�WKH�WLJKWHQLQJ�WRUTXHV�RI�DOO�EROWHG�MRLQWV�RI�WKH�
IROORZLQJ�SDUWV�RI�WKH�VZLWFKJHDU�

q (DUWKLQJ�FRQQHFWLRQV

q /RZ�YROWDJH�FRQQHFWLRQV

Õ&KHFN�WKH�WLJKWHQLQJ�WRUTXHV�RI�WKH�EROWHG�MRLQWV�RI�
WKH�ORZ�YROWDJH�HTXLSPHQW�DW�UDQGRP�

Õ&KHFN�DOO�SDUWV�RI�WKH�VZLWFKJHDU�WKDW�KDYH�EHHQ�
GLVDVVHPEOHG�DQG�DVVHPEOHG�DJDLQ�DW�VLWH�GXULQJ�
LQVWDOODWLRQ��RU�WKDW�KDYH�EHHQ�LQVWDOOHG�VXEVH�
TXHQWO\��WR�YHULI\�FRUUHFW�DVVHPEO\�DQG�FRPSOHWHQ�
HVV�

4.4 Checking control cable connections

Õ&KHFN�FRUUHFW�ZLULQJ�RQ�DOO�WHUPLQDO�EORFNV�DFFRU�
GLQJ�WR�WKH�FLUFXLW�GLDJUDPV�

Õ0DNH�VXUH�WKDW�DOO�WHUPLQDO�EORFNV�DUH�HTXLSSHG�ZLWK�
ODEHOV�

4.5 Cleaning the switchgear

5HTXLUHPHQWV�

q &OHDQLQJ�DJHQW�$5$/������RU�+$.8���������
�FRQWDLQLQJ�K\GURFDUERQV�

q 5LQVLQJ�DJHQW�

q %UXVK

q /LQW�IUHH�FORWK

$GGLWLRQDOO\�ZH�UHFRPPHQG�D�YDFXXP�FOHDQHU�

Õ5HPRYH�DQ\�KDQJLQJ�LQVWUXFWLRQ�ODEHOV��GRFXPHQWV��
GDWD�WKDW�DUH�QRW�UHTXLUHG�DQ\PRUH�IRU�RSHUDWLRQ�

Õ5HPRYH�DQ\�WRROV��PDWHULDOV�HWF��WKDW�DUH�QRW�UHTXL�
UHG�DQ\PRUH�IURP�WKH�DUHD�RI�VZLWFKJHDU�

Õ5HPRYH�DQ\�GLUW�IURP�WKH�DUHD�RI�WKH�VZLWFKJHDU��
H�J��ZLWK�D�YDFXXP�FOHDQHU�

Õ)LW�DOO�FRYHUV��

Õ3XW�WKH�FRYHUV�RQ�WKH�FDSDFLWLYH�WHVW�VRFNHWV�

Õ7RXFK�XS�VFUDWFKHV�DQG�LPSDFWV�LQ�WKH�VXUIDFH�
SDLQWLQJ��$YDLODEOH�NLW��7RXFK�XS�VHW��VSDWXOD�DQG�
SDLQW��DQG�SDLQW�SHQ�
�����������
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5 Mechanical commissioning

5.1 Safety instructions

7KH�PHFKDQLFDO�IXQFWLRQ�LV�WHVWHG�ZLWKRXW�KLJK�
YROWDJH�

Danger!
+LJK�YROWDJH��'DQJHU��

Õ'R�QRW�DSSO\�KLJK�YROWDJH�WR�WKH�VZLWFKJHDU�

Danger!
'XULQJ�RSHUDWLRQ�RI�HOHFWULFDO�HTXLSPHQW�DQG�
VZLWFKJHDU��SDUWV�RI�WKLV�HTXLSPHQW�DUH�XQGHU�
GDQJHURXV�HOHFWULFDO�YROWDJH��DX[LOLDU\�YROWDJH��
0HFKDQLFDO�FRPSRQHQWV�PD\�PRYH�TXLFNO\��HYHQ�
UHPRWHO\�FRQWUROOHG�

Õ'R�QRW�UHPRYH�FRYHUV�

Õ'R�QRW�UHDFK�LQWR�RSHQLQJV�

5.2 Checking the assembly work and the accessories

(QVXUH�WKDW�WKH�IROORZLQJ�DFFHVVRULHV�DUH�HDVLO\�
DFFHVVLEOH��

q 2SHUDWLQJ�LQVWUXFWLRQV

q 2SHUDWLQJ�OHYHU�WR�RSHUDWH�WKH�VZLWFKJHDU

q &LUFXLW�GLDJUDPV

q :DUQLQJ�VLJQV

(QVXUH�WKDW�WKH�DVVHPEO\�ZRUN�KDV�EHHQ�SHUIRUPHG�
FRUUHFWO\�

(QVXUH�WKDW

q DOO�FRYHUV�KDYH�EHHQ�ILWWHG

q WKH�FDSDFLWLYH�WHVW�VRFNHWV�DUH�HTXLSSHG�ZLWK�FRYHUV

5.3 Test operation

7HVW�RSHUDWLRQ�KHOSV�\RX�WR�YHULI\�WKH�SHUIHFW�RSHUDWLRQ�
RI�WKH�VZLWFKJHDU�EHIRUH�FRPPLVVLRQLQJ��ZLWKRXW�KLJK�
YROWDJH�

Danger!

Õ3HUIRUP�WHVW�RSHUDWLRQ�ZLWK�DX[LOLDU\�YROWDJH�RQO\�

Õ6ZLWFK�RQ�DOO�DX[LOLDU\�DQG�FRQWURO�YROWDJHV�

Õ6ZLWFK�WKH�WKUHH�SRVLWLRQ�VZLWFK�GLVFRQQHFWRU�
VHYHUDO�WLPHV�WR�WKH�o&/26('p�DQG�o23(1p�SRVL�
WLRQ�

Õ&KHFN�ZKHWKHU�WKH�PHFKDQLFDO�LQWHUORFNLQJ�FRQGLWL�
RQV�DUH�IXOILOOHG�ZLWKRXW�XVLQJ�H[FHVVLYH�IRUFH�

Õ&KHFN�WKH�VZLWFKJHDU�IURQW�DQG�WKH�FRQWURO�URRP��LI�
DSSOLFDEOH��7KH�VZLWFK�SRVLWLRQV�RI�WKH�WKUHH�SRVL�
WLRQ�VZLWFK�GLVFRQQHFWRU�PXVW�EH�LQGLFDWHG�FRU�
UHFWO\�

Õ&KHFN�+9�+5&�IXVH�OLQNV�

Õ&KHFN�UHDGLQHVV�IRU�VHUYLFH��7KH�SRLQWHU�PXVW�EH�LQ�
WKH�JUHHQ�DUHD�

Õ&RYHU�IUHH�FDEOH�FRQQHFWLRQ�EXVKLQJV�ZLWK�GXVW�
SURRI�FDSV�DQG�HDUWK�WKH�IHHGHU�

Malfunction during test operation

,I�\RX�KDYH�GHWHUPLQHG�D�PDOIXQFWLRQ�GXULQJ�RQH�RI�
WKHVH�WHVWV�

Õ'R�QRW�SXW�WKH�VZLWFKJHDU�LQWR�RSHUDWLRQ�

Õ ,QIRUP�\RXU�6LHPHQV�6HUYLFH�&HQWUH�

Completing test operation

Õ6ZLWFK�DOO�VZLWFKHV�WR�WKH�o23(1p�SRVLWLRQ�
�� �����������
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Caution!
,I�GHIHFWLYH�VZLWFKJHDU�LV�SXW�LQWR�RSHUDWLRQ�WKLV�FDQ�
GDPDJH�RU�GHVWUR\�SDUWV�RI�WKH�VZLWFKJHDU�

Õ1HYHU�SXW�VZLWFKJHDU�LQWR�RSHUDWLRQ�LI�\RX�QRWLFH�
GXULQJ�WHVW�RSHUDWLRQ�WKDW�D�SDUW�RI�LW�GRHV�QRW�ZRUN�
DV�GHVFULEHG�LQ�KHUH�

6 Instructing the operating personnel 

Õ7KH�RSHUDWLQJ�SHUVRQQHO�VKRXOG�EH�JLYHQ�WKH�RSHUD�
WLQJ�LQVWUXFWLRQV�LQ�JRRG�WLPH�

Õ ,QVWUXFW�RSHUDWLQJ�SHUVRQQHO�LQ�WKHRU\�DQG�SUDFWLFH�
RI�VZLWFKJHDU�RSHUDWLRQ�

Õ(QVXUH�WKDW�WKH�RSHUDWLQJ�SHUVRQQHO�DUH�IDPLOLDU�
ZLWK�DOO�RSHUDWLRQDO�GHWDLOV�ZKHQ�FRPPLVVLRQLQJ�
WDNHV�SODFH�
�����������
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7 Switching on operational high-voltage

Electrical commissioning

7KH�SHUIHFW�DQG�VDIH�RSHUDWLRQ�RI�WKLV�VZLWFKJHDU�LV�
FRQGLWLRQDO�RQ�

q 3URSHU�WUDQVSRUWDWLRQ

q &RUUHFW�VWRUDJH

q &RUUHFW�HUHFWLRQ�DQG�LQVWDOODWLRQ

q 'LOLJHQW�RSHUDWLRQ

,QVWDOODWLRQ�DQG�RSHUDWLRQ�RI�WKLV�VZLWFKJHDU�LV�
FRQGLWLRQDO�RQ�REVHUYDQFH�RI�WKH�IROORZLQJ�VWDQGDUGV�

q ',1�9'(������r�,(& �� ���

q ',1�9'(�����

q ',1�9'(�����

Preparations before switching on

7KH�RSHUDWLQJ�SHUVRQQHO�PXVW�KDYH�EHHQ�WUDLQHG��WKH�
DVVHPEO\�ZRUN�FKHFNHG�DQG�WHVW�RSHUDWLRQ�PXVW�KDYH�
EHHQ�VXFFHVVIXOO\�FDUULHG�RXW�ZLWKRXW�PDOIXQFWLRQV�

Õ&ORVH�DOOH�FRYHUV�

Õ0DNH�VXUH�WKDW�WKH�FDSDFLWLYH�WHVW�VRFNHWV�DUH�
FRYHUHG�

Õ ,I�WKHUH�LV�D�IHHGHU�ZLWKRXW�FRQQHFWHG�FDEOHV��HDUWK�
WKLV�IHHGHU�DQG��LI�DYDLODEOH��SDGORFN�WKH�ORFNLQJ�
GHYLFH�RI�WKH�VZLWFKLQJ�JDWH�

Õ6ZLWFK�WKH�WKUHH�SRVLWLRQ�VZLWFK�GLVFRQQHFWRUV�RI�
DOO�WKH�RWKHU�IHHGHUV�WR�o23(1p�SRVLWLRQ�

Õ5HVHW�WKH�VKRUW�FLUFXLW�LQGLFDWRUV�

Õ(QVXUH�WKDW�DOO�FRQQHFWHG�FRQVXPHUV�RQ�DOO�RXW�
JRLQJ�IHHGHUV�DUH�VZLWFKHG�RII�

1RZ�\RX�FDQ�VZLWFK�RQ�WKH�RSHUDWLRQDO�KLJK�YROWDJH�
DQG�SXW�WKH�VZLWFKJHDU�LQWR�RSHUDWLRQ�DV�GHVFULEHG�
KHUHDIWHU�

Switching on more incoming feeders

Danger!
6KRUW�FLUFXLW�RQ�WKH�EXVEDU�LI�WKH�LQFRPLQJ�IHHGHUV�
KDYH�GLIIHUHQW�SKDVH�DQJOHV�

Õ(QVXUH�WKDW�DOO�LQFRPLQJ�IHHGHUV�KDYH�WKH�VDPH�
SKDVH�DQJOH�

Õ9HULI\�FRUUHFW�WHUPLQDO�SKDVH�FRQQHFWLRQV�RI�WKH�
QH[W�LQFRPLQJ�IHHGHU�

Õ6ZLWFK�RQ�FKHFNHG�LQFRPLQJ�IHHGHU�

Switching on outgoing consumer feeders

:KHQ�DOO�LQFRPLQJ�IHHGHUV�KDYH�EHHQ�VZLWFKHG�RQ�

Õ6ZLWFK�RQ�RQO\�WKH�RXWJRLQJ�IHHGHUV�ZLWK�FRQQHFWHG�
FRQVXPHUV�VXFFHVVLYHO\�

Õ&RQQHFW�WKH�LQFRPLQJ�IHHGHUV�LQ�WKH�RSSRVLWH�VXE�
VWDWLRQV�

$OO�RXWJRLQJ�IHHGHUV�DUH�QRZ�VZLWFKHG�RQ��7KH�
VZLWFKJHDU�LV�QRZ�FRPSOHWHO\�LQ�RSHUDWLRQ�
�� �����������
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Operation
Operation

8 Safety instructions

Danger!
+LJK�YROWDJH��'DQJHU�

Õ'R�QRW�WRXFK�OLYH�FRPSRQHQWV�

Õ(QVXUH�WKDW�WKH�VZLWFKJHDU�LV�RQO\�RSHUDWHG�E\�
TXDOLILHG�SHUVRQQHO�ZKR�DUH�IDPLOLDU�ZLWK�WKH�
RSHUDWLQJ�LQVWUXFWLRQV�DQG�REVHUYH�WKH�ZDUQLQJV�

Danger!
'XULQJ�RSHUDWLRQ�RI�HOHFWULFDO�HTXLSPHQW�DQG�
VZLWFKJHDU��SDUWV�RI�WKLV�HTXLSPHQW�DUH�XQGHU�
GDQJHURXV�HOHFWULFDO�YROWDJH�
0HFKDQLFDO�FRPSRQHQWV�PD\�PRYH�TXLFNO\��HYHQ�
UHPRWHO\�FRQWUROOHG�

Õ'R�QRW�UHPRYH�FRYHUV�

Õ'R�QRW�UHDFK�LQWR�RSHQLQJV�
�� �����������
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Operation
9 Overview detachable lever mechanism 

Control elements and indicators (Please observe detailed information in the following sections)

Switching functions

Fig. 30: 'HWDFKDEOH�OHYHU�ZLWK�UHG�KDQGOH�IRU�HDUWKLQJ�DQG�GH�
HDUWKLQJ��ZLWK�EODFN�KDQGOH�IRU�ORDG�VZLWFKLQJ�
�DOWHUQDWLYHO\��RQH�OHYHU�RSHUDWLRQ�

Fig. 31: 5HDG\�IRU�VHUYLFH�LQGLFDWRU��5($'<�SRVLWLRQ�
�SRLQWHU�LQ�JUHHQ�DUHD���VHH������5HDG\�IRU�VHUYLFH�LQGLFDWRU�
LQ�WKH�UHG�DUHD��3DJH ���

a�0LPLF�GLDJUDP�ZLWK�VZLWFK�SRVLWLRQ�LQGLFDWRUV
s�/RFNLQJ�GHYLFH�ZLWK�ORFNLQJ�OHYHU�DQG�SDGORFN�
��������RSWLRQDO�
d�6ZLWFKLQJ�JDWH�WR�HDUWK�DQG�GH�HDUWK��FORVHG��
f�6ZLWFKLQJ�JDWH�IRU�ORDG�VZLWFKLQJ��RSHQ�
g�2SHUDWLQJ�OHYHU
h�/RFN�IRU�FDEOH�FRPSDUWPHQW�FRYHU
j�&DSDFLWLYH�WHVW�VRFNHW�ZLWK�FRYHU Fig. 32: 5HG�DQG�EODFN�EDU�LQ�WKH�VZLWFK�SRVLWLRQ�LQGLFDWRU��7KH�

VZLWFK�GLVFRQQHFWRU�ZDV�WULSSHG�E\�D�IXVH�OLQN�RU�D�VKXQW�
UHOHDVH��

Load switching Earthing and de-earthing

/RFNLQJ�GHYLFH�WR�WKH�left��RSHUDWLQJ�OHYHU�IRU�VZLWFKLQJ�oONp RU�oOFFp �FDQ�
EH�LQVHUWHG�

/RFNLQJ�GHYLFH�WR�right��RSHUDWLQJ�OHYHU�IRU��”EARTHING”�
RU�“DE-EARTHING”FDQ�EH�LQVHUWHG�

6ZLWFKLQJ�IURP� “OPEN”�WR�”CLOSED”��2SHUDWLRQ�IURP��top to bottom
6ZLWFKLQJ�IURP� ”CLOSED”�WR�“OPEN”��2SHUDWLRQ�IURP�bottom to top

6ZLWFKLQJ�IURP�“EARTHED”�WR�“OPEN”��2SHUDWLRQ�IURP�top to bottom
6ZLWFKLQJ�IURP�“OPEN”�WR�“EARTHED”��2SHUDWLRQ�IURP��bottom to top

Switch position: “CLOSED” Switch position: “OPEN” Switch position: “EARTHED”�

'HWDFKDEOH�OHYHU�LQ�ORZHU�SRVLWLRQ 'HWDFKDEOH�OHYHU�LQ�FHQWUDO�SRVLWLRQ 'HWDFKDEOH�OHYHU�LQ�FHQWUDO�SRVLWLRQ 'HWDFKDEOH�OHYHU�LQ�XSSHU�SRVLWLRQ
�����������
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Operation
10 Overview rotary lever mechanism

Control elements and indicators  (Please observe detailed information in the following sections)

Switching functions

Fig. 33: 5RWDU\�OHYHU�ZLWK�UHG�KDQGOH�IRU�HDUWKLQJ�DQG�GH�HDUWKLQJ��
ZLWK�EODFN�KDQGOH�IRU�ORDG�VZLWFKLQJ��DOWHUQDWLYHO\��RQH�OHYHU�
RSHUDWLRQ�

Fig. 34: 5HDG\�IRU�VHUYLFH�LQGLFDWRU��5($'<�SRVLWLRQ�
�SRLQWHU�LQ�JUHHQ�DUHD���VHH������5HDG\�IRU�VHUYLFH�LQGLFDWRU�
LQ�WKH�UHG�DUHD��3DJH ���

Fig. 35: 5HG�DQG�EODFN�EDU�LQ�WKH�VZLWFK�SRVLWLRQ�LQGLFDWRU��7KH�
VZLWFK�GLVFRQQHFWRU�ZDV�WULSSHG�E\�D�IXVH�OLQN�RU�D�VKXQW�
UHOHDVH��

a�0LPLF�GLDJUDP�ZLWK�VZLWFK�SRVLWLRQ�LQGLFDWRUV
s�/RFNLQJ�GHYLFH�ZLWK�ORFNLQJ�OHYHU�DQG�SDGORFN
��������RSWLRQDO�
d�6ZLWFKLQJ�JDWH�IRU�ORDG�VZLWFKLQJ��RSHQ�
f�6ZLWKFLQJ�JDWH�IRU�HDUWKLQJ�RU�GH�HDUWKLQJ��FORVHG�
g�/RFN�IRU�FDEOH�FRPSDUWPHQW�FRYHU
h�&DSDFLWLYH�WHVW�VRFNHW�ZLWK�FRYHU

Load switching Earthing and de-earthing

/RFNLQJ�GHYLFH�WR�WKH�left��RSHUDWLQJ�OHYHU�IRU�VZLWFKLQJ�oONp RU�oOFFp �FDQ�
EH�LQVHUWHG�

/RFNLQJ�GHYLFH�WR�right��RSHUDWLQJ�OHYHU�IRU��”EARTHING”�
RU�“DE-EARTHING”FDQ�EH�LQVHUWHG�

6ZLWFKLQJ�IURP� “OPEN”�WR�”CLOSED”�� Clockwise RSHUDWLRQ
6ZLWFKLQJ�IURP� ”CLOSED”�WR�“OPEN”���Counter-clockwise RSHUDWLRQ

6ZLWFKLQJ�IURP�“EARTHED”�WR�“OPEN”��Counter-clockwise RSHUDWLRQ
6ZLWFKLQJ�IURP�“OPEN”�WR�“EARTHED”��Clockwise RSHUDWLRQ

Switch position: “CLOSED” Switch position: “OPEN” Switch position: “EARTHED”�

5RWDU\�OHYHU�WXUQHG�FORFNZLVH� 5RWDU\�OHYHU�WXUQHG�FRXQWHU�FORFNZLVH� 5RWDU\�OHYHU�WXUQHG�FRXQWHU�FORFNZLVH� 5RWDU\�OHYHU�WXUQHG�FORFNZLVH�

sa

d

gh

f
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Operation
11 Control elements

Fig. 36: ,QGLFDWRUV�DQG�FRQWURO�HOHPHQWV��'-��

a &RYHU�RI�QLFKH�IRU�FXVWRPHU�VLGH�ORZ�YROWDJH�HTXLSPHQW j 0DQXDO�RSHUDWLRQ�IRU�HDUWKLQJ�VZLWFK�PHFKDQLVP

s 6ZLWFK�SRVLWLRQ�LQGLFDWRU�RI�WKH�HDUWKLQJ�VZLWFK k 0DQXDO�RSHUDWLRQ�IRU�VZLWFK�GLVFRQQHFWRU�PHFKDQLVP

d 6ZLWFK�SRVLWLRQ�LQGLFDWRU�RI�WKH�VZLWFK�GLVFRQQHFWRU l /RFN�RI�FDEOH�FRPSDUWPHQW�FRYHU

f /RFN�IRU�+9�+5&�IXVH�DVVHPEO\ ; &DEOH�FRPSDUWPHQW�FRYHU

g &RYHU�RI�+9�+5&�IXVH�FRPSDUWPHQW A 6RFNHWV�RI�YROWDJH�GHWHFWLRQ�V\VWHP

h /RFNLQJ�GHYLFH��RSWLRQ�IRU�WKUHH�SRVLWLRQ�VZLWFK�GLVFRQQHFWRU� S 5HDG\�IRU�VHUYLFH�LQGLFDWRU
�����������
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Operation
Fig. 37: ,QGLFDWRUV�DQG�FRQWURO�HOHPHQWV��'-��

a 6ZLWFK�SRVLWLRQ�LQGLFDWRU�RI�WKH�HDUWKLQJ�VZLWFK

s 6ZLWFK�SRVLWLRQ�LQGLFDWRU�RI�WKH�VZLWFK�GLVFRQQHFWRU

d /RFN�IRU�+9�+5&�IXVH�DVVHPEO\

f &RYHU�RI�+9�+5&�IXVH�FRPSDUWPHQW

g /RFNLQJ�GHYLFH��RSWLRQ�IÖU�WKUHH�SRVLWLRQ�VZLWFK�GLVFRQQHFWRU�

h 0DQXDO�RSHUDWLRQ�IRU�HDUWKLQJ�VZLWFK�PHFKDQLVP

j 0DQXDO�RSHUDWLRQ�IRU�VZLWFK�GLVFRQQHFWRU�PHFKDQLVP

k /RFN�RI�FDEOH�FRPSDUWPHQW�FRYHU

l &DEOH�FRPSDUWPHQW�FRYHU

; 6RFNHWV�RI�YROWDJH�GHWHFWLRQ�V\VWHP

A 5HDG\�IRU�VHUYLFH�LQGLFDWRU
�� �����������
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Operation
12 Disconnecting and earthing

'LVFRQQHFWLQJ�DQG�HDUWKLQJ�FDQ�RQO\�EH�SHUIRUPHG�
ORFDOO\�DW�WKH�VZLWFKJHDU��$V�DQ�DGGLWLRQDO�HTXLSPHQW�
WKHUH�LV�D�PRWRU�RSHUDWHG�PHFKDQLVP�DYDLODEOH�IRU�
FORVLQJ�DQG�RSHQLQJ�WKH�VZLWFK�GLVFRQQHFWRU�

)RU�PDQXDO�RSHUDWLRQ�RI�WKH�WKUHH�SRVLWLRQ�VZLWFK�
WKHUH�DUH�VHYHUDO�SRVVLELOLWLHV�

q 2SHUDWLRQ�ZLWK�RQH�universal lever IRU�FORVLQJ�RU�
RSHQLQJ�WKH�VZLWFK�GLVFRQQHFWRU�UHVS��IRU�HDUWKLQJ�
DQG�GH�HDUWKLQJ

q ,QVHUWLRQ�EORFN�IRU�RSHUDWLRQ�ZLWK�WZR�GLIIHUHQW�
OHYHUV��)RU�FORVLQJ�RU�RSHQLQJ�WKH�VZLWFK�
GLVFRQQHFWRU��lever with black handle��IRU�HDUWKLQJ�RU�
GH�HDUWKLQJ��lever with red handle

Fig. 38: 'HWDFKDEOH�OHYHU��ZLWK�UHG�KDQGOH�IRU�HDUWKLQJ�DQG�
GH�HDUWKLQJ��ZLWK�EODFN�KDQGOH�IRU�FORVLQJ�RU�
RSHQLQJ�WKH�VZLWFK�GLVFRQQHFWRU�

Fig. 39: 5RWDU\�OHYHU��ZLWK�UHG�KHDG�IRU�HDUWKLQJ�DQG�GH�
HDUWKLQJ��ZLWK�EODFN�KHDG�IRU�FORVLQJ�RU�RSHQLQJ�WKH�
VZLWFK�GLVFRQQHFWRU

$GGLWLRQDOO\�WKHUH�DUH�DQWL�UHIOH[�OHYHUV�DYDLODEOH�IRU��
GHWDFKDEOH�OHYHU�PHFKDQLVPV��RSWLRQDOO\��ERWK�DV�
XQLYHUVDO�OHYHUV�DQG�DV�VHSDUDWH�OHYHUV�IRU�HDUWKLQJ�DQG�
GH�HDUWKLQJ��DQG�IRU�FORVLQJ�RU�RSHQLQJ�WKH�VZLWFK�
GLVFRQQHFWRU��

Fig. 40: 2SHUDWLRQ�ZLWK�GHWDFKDEOH�OHYHU

Fig. 41: 2SHUDWLRQ�ZLWK�URWDU\�OHYHU
�����������
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Operation
12.1 Closing the switch-disconnector

Fig. 42: Transformer feeder:�,I�WKH�UHG�DQG�EODFN�EDU�LV�YLVLEOH��
WKH�VZLWFK�GLVFRQQHFWRU�ZDV�WULSSHG�E\�D�IXVH�OLQN�
RU�D�VKXQW�UHOHDVH��VHH�6HFWLRQ ������3DJH ��

)RU�RSHUDWLRQ�RI�WKH�WKUHH�SRVLWLRQ�VZLWFK�WKHUH�LV�DQ�
RSHUDWLQJ�OHYHU�ZLWK�EODFN�KDQGOH�DYDLODEOH��

Danger!
,I�WKH�WKUHH�SRVLWLRQ�VZLWFK�GLVFRQQHFWRU�LV�RSHUDWHG�
ZLWK�LQVXIILFLHQW�LQVXODWLQJ�JDV�SUHVVXUH��WKLV�FDQ�
FDXVH�DQ�DUF�IDXOW�ZKLFK�ZLOO�HQGDJHU�WKH�OLIH�RI���
SUHVHQW�SHRSOH�DQG�GDPDJH�WKH�VZLWFKJHDU�

Õ'R�RQO\�VZLWFK�LI�WKH�UHDG\�IRU�VHUYLFH�LQGLFDWRU�LV�LQ�
WKH�JUHHQ�DUHD�

Õ ,I�WKH�UHDG\�IRU�VHUYLFH�LQGLFDWRU�LV�LQ�WKH�UHG�DUHD��
SOHDVH�REVHUYH�6HFWLRQ ������3DJH ���

Õ&KHFN�UHDGLQHVV�IRU�VHUYLFH�

Õ5HPRYH�SDGORFN��RSWLRQDO��

Õ3XVK�OHYHU�RI�ORFNLQJ�GHYLFH��LI�DYDLODEOH��WR�WKH�OHIW�
DQG�KROG�

Õ ,QVHUW�RSHUDWLQJ�OHYHU�LQWR�RSHQ�VZLWFKLQJ�JDWH�DW�
o�p�SRVLWLRQ�

Õ0RYH�OHYHU�UDSLGO\�WR�o,p�

Õ5HPRYH�OHYHU�

Õ3XVK�OHYHU�RI�ORFNLQJ�GHYLFH��LI�DYDLODEOH��WR�WKH�
GHVLUHG�SRVLWLRQ�DQG�IL[�LW�WKHUH�ZLWK�WKH�SDGORFN�
�RSWLRQDO���/HYHU�RI�ORFNLQJ�GHYLFH�on the left:�HDUWKLQJ�
DQG�GH�HDUWKLQJ�LV�SRVVLEOH��in the centre:�QR�
VZLWFKLQJ�RSHUDWLRQ�SRVVLEOH��on the right:�WKH�
VZLWFK�GLVFRQQHFWRU�FDQ�EH�RSHUDWHG�

1RZ�WKH�IHHGHU�LV�FORVHG��7KH�VZLWFK�SRVLWLRQ�
LQGLFDWRU�LQ�WKH�PLPLF�GLDJUDP�LV�LQ�o&/26('p�
SRVLWLRQ��7KH�IROORZLQJ�ILJXUH�VKRZV�WKH�OHYHU�RI�WKH�
ORFNLQJ�GHYLFH�LQ�WKH�FHQWUH�SRVLWLRQ��L�H��QR�
VZLWFKLQJ�RSHUDWLRQV�DUH�SRVVLEOH� �
�� �����������
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Operation
12.2 Opening the switch-disconnector

Fig. 43: Transformer feeder:�,I�WKH�UHG�DQG�EODFN�EDU�LV�YLVLEOH��
WKH�VZLWFK�GLVFRQQHFWRU�ZDV�WULSSHG�E\�D�IXVH�OLQN�
RU�D�VKXQW�UHOHDVH��VHH�6HFWLRQ ������3DJH ����

)RU�RSHUDWLRQ�RI�WKH�WKUHH�SRVLWLRQ�VZLWFK�WKHUH�LV�DQ�
RSHUDWLQJ�OHYHU�ZLWK�EODFN�KDQGOH�DYDLODEOH��

Danger!
,I�WKH�WKUHH�SRVLWLRQ�VZLWFK�GLVFRQQHFWRU�LV�RSHUDWHG�
ZLWK�LQVXIILFLHQW�LQVXODWLQJ�JDV�SUHVVXUH��WKLV�FDQ�
FDXVH�DQ�DUF�IDXOW�ZKLFK�ZLOO�HQGDJHU�WKH�OLIH�RI�
SUHVHQW�SHRSOH�DQG�GDPDJH�WKH�VZLWFKJHDU�

Õ'R�RQO\�VZLWFK�LI�WKH�UHDG\�IRU�VHUYLFH�LQGLFDWRU�LV�LQ�
WKH�JUHHQ�DUHD�

Õ ,I�WKH�UHDG\�IRU�VHUYLFH�LQGLFDWRU�LV�LQ�WKH�UHG�DUHD��
SOHDVH�REVHUYH�6HFWLRQ ������3DJH ���

Õ&KHFN�UHDGLQHVV�IRU�VHUYLFH�

Õ5HPRYH�SDGORFN��RSWLRQDO��

Õ3XVK�OHYHU�RI�ORFNLQJ�GHYLFH��LI�DYDLODEOH��WR�WKH�OHIW�
DQG�KROG�

Õ ,QVHUW�RSHUDWLQJ�OHYHU�LQWR�RSHQ�VZLWFKLQJ�JDWH�DW�
o,p�SRVLWLRQ�

Õ0RYH�OHYHU�UDSLGO\�WR�o�p�

Õ5HPRYH�OHYHU�

Õ3XVK�OHYHU�RI�ORFNLQJ�GHYLFH��LI�DYDLODEOH��WR�WKH�
GHVLUHG�SRVLWLRQ�DQG�IL[�LW�WKHUH�ZLWK�WKH�SDGORFN�
�RSWLRQDO���/HYHU�RI�ORFNLQJ�GHYLFH�on the left:�WKH�
VZLWFK�GLVFRQQHFWRU�FDQ�EH�RSHUDWHG��in the centre:�
QR�VZLWFKLQJ�RSHUDWLRQ�SRVVLEOH��on the right:�
HDUWKLQJ�DQG�GH�HDUWKLQJ�LV�SRVVLEOH�

1RZ�WKH�IHHGHU�LV�RSHQ��7KH�VZLWFK�SRVLWLRQ�
LQGLFDWRU�LQ�WKH�PLPLF�GLDJUDP�LV�LQ�o23(1p�
SRVLWLRQ��7KH�IROORZLQJ�ILJXUH�VKRZV�WKH�OHYHU�RI�WKH�
ORFNLQJ�GHYLFH�LQ�WKH�FHQWUH�SRVLWLRQ��L�H��QR�
VZLWFKLQJ�RSHUDWLRQV�DUH�SRVVLEOH� �
�����������
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Operation
12.3 Earthing

Fig. 44: Transformer feeder:�,I�WKH�UHG�DQG�EODFN�EDU�LV�YLVLEOH��
WKH�VZLWFK�GLVFRQQHFWRU�ZDV�WULSSHG�E\�D�IXVH�OLQN�
RU�D�VKXQW�UHOHDVH��VHH�6HFWLRQ ������3DJH ����

)RU�RSHUDWLRQ�RI�WKH�WKUHH�SRVLWLRQ�VZLWFK�WKHUH�LV�DQ�
RSHUDWLQJ�OHYHU�ZLWK�EODFN�KDQGOH�DYDLODEOH��2SWLRQDOO\��
WKH�VZLWFKJHDU�FDQ�EH�HTXLSSHG�ZLWK�DQ�LQVHUWLRQ�
EORFN�IRU�RSHUDWLRQ�ZLWK�GLIIHUHQW�RSHUDWLQJ�OHYHUV�

q &ORVLQJ�RU�RSHQLQJ�WKH�VZLWFK�GLVFRQQHFWRU��OHYHU�
ZLWK�EODFN�KDQGOH

q (DUWKLQJ�RU�GH�HDUWKLQJ��OHYHU�ZLWK�UHG�KDQGOH

Danger!
,I�WKH�WKUHH�SRVLWLRQ�VZLWFK�GLVFRQQHFWRU�LV�RSHUDWHG�
ZLWK�LQVXIILFLHQW�LQVXODWLQJ�JDV�SUHVVXUH��WKLV�FDQ�
FDXVH�DQ�DUF�IDXOW�ZKLFK�ZLOO�HQGDJHU�WKH�OLIH�RI�
SUHVHQW�SHRSOH�DQG�GDPDJH�WKH�VZLWFKJHDU�

Õ'R�RQO\�VZLWFK�LI�WKH�UHDG\�IRU�VHUYLFH�LQGLFDWRU�LV�LQ�
WKH�JUHHQ�DUHD�

Õ ,I�WKH�UHDG\�IRU�VHUYLFH�LQGLFDWRU�LV�LQ�WKH�UHG�DUHD��
SOHDVH�REVHUYH�6HFWLRQ ������3DJH ���

Caution!
(DUWKLQJ�D�OLYH�FDEOH�ZLOO�FDXVH�D�VKRUW�FLUFXLW�

Õ9HULI\�VDIH�LVRODWLRQ�IURP�VXSSO\�RI�WKH�IHHGHU�

Õ&KHFN�UHDGLQHVV�IRU�VHUYLFH�

Õ&KHFN�UHDGLQHVV�IRU�VHUYLFH�

Õ9HULI\�VDIH�LVRODWLRQ�IURP�VXSSO\��VHH�6HFWLRQ ����
3DJH ����

Õ5HPRYH�SDGORFN��RSWLRQDO��

Õ3XVK�OHYHU�RI�ORFNLQJ�GHYLFH��LI�DYDLODEOH��WR�WKH�ULJKW�
DQG�KROG�

Õ ,QVHUW�RSHUDWLQJ�OHYHU�LQWR�RSHQ�VZLWFKLQJ�JDWH�DW�
o�p�SRVLWLRQ�

Õ0RYH�OHYHU�UDSLGO\�WR�WKH�o($57+('p�SRVLWLRQ��

Õ5HPRYH�OHYHU�

Õ3XVK�OHYHU�RI�ORFNLQJ�GHYLFH��LI�DYDLODEOH��WR�WKH�
GHVLUHG�SRVLWLRQ�DQG�IL[�LW�WKHUH�ZLWK�WKH�SDGORFN�
�RSWLRQDO���/HYHU�RI�ORFNLQJ�GHYLFH�on the left:�WKH�
VZLWFK�GLVFRQQHFWRU�FDQ�EH�RSHUDWHG��in the centre:�
QR�VZLWFKLQJ�RSHUDWLRQ�SRVVLEOH��on the right:�
HDUWKLQJ�DQG�GH�HDUWKLQJ�LV�SRVVLEOH�

1RZ�WKH�IHHGHU�LV�HDUWKHG��7KH�VZLWFK�SRVLWLRQ�
LQGLFDWRU�RI�WKH�HDUWKLQJ�VZLWFK�LQ�WKH�PLPLF�
GLDJUDP�LV�LQ�o($57+('p�SRVLWLRQ��7KH�IROORZLQJ�
ILJXUH�VKRZV�WKH�OHYHU�RI�WKH�ORFNLQJ�GHYLFH�LQ�WKH�
�� �����������
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Operation
FHQWUH�SRVLWLRQ��L�H��QR�VZLWFKLQJ�RSHUDWLRQV�DUH�
SRVVLEOH� �

7KH�FDEOH�FRPSDUWPHQW�FRYHU�LV�XQORFNHG�DW�WKH�
VDPH�WLPH�DQG�FDQ�EH�RSHQHG��LQ�WUDQVIRUPHU�
IHHGHUV��WKH�FRYHU�RI�WKH��+9�+5&�IXVH�
FRPSDUWPHQW�WRR�

12.4 De-earthing

Fig. 45: Transformer feeder:�,I�WKH�UHG�DQG�EODFN�EDU�LV�YLVLEOH��
WKH�VZLWFK�GLVFRQQHFWRU�ZDV�WULSSHG�E\�D�IXVH�OLQN�
RU�D�VKXQW�UHOHDVH��VHH�6HFWLRQ ������3DJH ����

)RU�RSHUDWLRQ�RI�WKH�WKUHH�SRVLWLRQ�VZLWFK�WKHUH�LV�DQ�
RSHUDWLQJ�OHYHU�ZLWK�EODFN�KDQGOH�DYDLODEOH��2SWLRQDOO\��
WKH�VZLWFKJHDU�FDQ�EH�HTXLSSHG�ZLWK�DQ�LQVHUWLRQ�
EORFN�IRU�RSHUDWLRQ�ZLWK�GLIIHUHQW�RSHUDWLQJ�OHYHUV�

q &ORVLQJ�RU�RSHQLQJ�WKH�VZLWFK�GLVFRQQHFWRU��OHYHU�
ZLWK�EODFN�KDQGOH

q (DUWKLQJ�RU�GH�HDUWKLQJ��OHYHU�ZLWK�UHG�KDQGOH

$V�D�SUHFRQGLWLRQ�IRU�GH�HDUWKLQJ�DIWHU�IXVH�
UHSODFHPHQW��WKH�FRYHU�RI�WKH�+9�+5&�IXVH�
FRPSDUWPHQW�DQG�WKH�FDEOH�FRPSDUWPHQW�FRYHU�PXVW�
EH�PRXQWHG�DQG�ORFNHG��

�

Danger!
,I�WKH�WKUHH�SRVLWLRQ�VZLWFK�GLVFRQQHFWRU�LV�RSHUDWHG�
ZLWK�LQVXIILFLHQW�LQVXODWLQJ�JDV�SUHVVXUH��WKLV�FDQ�
FDXVH�DQ�DUF�IDXOW�ZKLFK�ZLOO�HQGDJHU�WKH�OLIH�RI�
SUHVHQW�SHRSOH�DQG�GDPDJH�WKH�VZLWFKJHDU�

Õ'R�RQO\�VZLWFK�LI�WKH�UHDG\�IRU�VHUYLFH�LQGLFDWRU�LV�LQ�
WKH�JUHHQ�DUHD�

Õ ,I�WKH�UHDG\�IRU�VHUYLFH�LQGLFDWRU�LV�LQ�WKH�UHG�DUHD��
SOHDVH�REVHUYH�6HFWLRQ ������3DJH ���

Danger!
7RXFKLQJ�OLYH�SDUWV�LV�GDQJHURXV�IRU�OLIH��:KHQ�WKH�
IHHGHU�LV�GH�HDUWKHG��VDIH�LVRODWLRQ�IURP�VXSSO\�LV�QRW�
JXDUDQWHHG�DQ\PRUH�

Õ(QVXUH�WKDW�WKH�ZRUN�RQ�WKH�HTXLSPHQW�FRQQHFWHG�
WR�WKH�IHHGHU�KDV�EHHQ�FRPSOHWHG�DQG�WKH�
HTXLSPHQW�LV�LQVXODWHG�LQ�D�VXUJH�SURRI�ZD\�

Õ&KHFN�UHDGLQHVV�IRU�VHUYLFH�

Õ9HULI\�VDIH�LVRODWLRQ�IURP�VXSSO\��VHH�6HFWLRQ ����
3DJH ����
�����������
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Operation
Õ3XVK�OHYHU�RI�ORFNLQJ�GHYLFH��LI�DYDLODEOH��WR�WKH�ULJKW�
DQG�KROG�

ÕQVHUW�RSHUDWLQJ�OHYHU�LQWR�RSHQ�VZLWFKLQJ�JDWH�DW�
o($57+('p�SRVLWLRQ�

Õ0RYH�OHYHU�UDSLGO\�WR�WKH�o�p�SRVLWLRQ�

Õ5HPRYH�OHYHU�

Õ3XVK�OHYHU�RI�ORFNLQJ�GHYLFH��LI�DYDLODEOH��WR�WKH�
GHVLUHG�SRVLWLRQ�DQG�IL[�LW�WKHUH�ZLWK�WKH�SDGORFN�
�RSWLRQDO���/HYHU�RI�ORFNLQJ�GHYLFH�on the left:�WKH�
VZLWFK�GLVFRQQHFWRU�FDQ�EH�RSHUDWHG��in the centre:�
QR�VZLWFKLQJ�RSHUDWLRQ�SRVVLEOH��on the right:�
HDUWKLQJ�DQG�GH�HDUWKLQJ�LV�SRVVLEOH�

1RZ�WKH�IHHGHU�LV�GH�HDUWKHG��7KH�VZLWFK�SRVLWLRQ�
LQGLFDWRU�RI�WKH�HDUWKLQJ�VZLWFK�LQ�WKH�PLPLF�
GLDJUDP�LV�LQ�o23(1p�SRVLWLRQ��7KH�IROORZLQJ�ILJXUH�
VKRZV�WKH�OHYHU�RI�WKH�ORFNLQJ�GHYLFH�LQ�WKH�FHQWUH�
SRVLWLRQ��L�H��QR�VZLWFKLQJ�RSHUDWLRQV�DUH�SRVVLEOH� �

7KH�FDEOH�FRPSDUWPHQW�FRYHU�LV�ORFNHG�DW�WKH�VDPH�
WLPH��LQ�WUDQVIRUPHU�IHHGHUV��WKH�FRYHU�RI�WKH��+9�
+5&�IXVH�FRPSDUWPHQW�WRR��%RWK�FRYHUV�FDQQRW�EH�
RSHQHG�DQ\PRUH�

13 Verification of safe isolation from 
supply

6DIH�LVRODWLRQ�IURP�VXSSO\�FDQ�EH�YHULILHG�HLWKHU�ZLWK�D�
+5�LQGLFDWRU�RU�ZLWK�D�&$3',6�V\VWHP�

Fig. 46: 9ROWDJH�LQGLFDWLRQ�YLD�FDSDFLWLYH�YROWDJH�GLYLGHUV�
�SULQFLSOH�
a�&$3',6�LQVWDOOHG
s�+5�V\VWHP�SOXJJHG�LQ
r&��FDSDFLW\�LQWHJUDWHG�LQWR�EXVKLQJ
r&��FDSDFLW\�RI�FRQQHFWLRQ�OHDGV�DQG�RI�WKH�YROWDJH�
LQGLFDWRU�WR�HDUWK
8/( 81�√��GXULQJ�UDWHG�RSHUDWLRQ�LQ�WKH�WKUHH�
SKDVH�V\VWHP
8� 8$ �YROWDJH�DW�WKH�FDSDFLWLYH�LQWHUIDFH�RI�WKH�
VZLWFKJHDU�RU�DW�WKH�YROWDJH�LQGLFDWRU

13.1 Verification of safe isolation from supply with the 
HR voltage indication system 

<RX�PXVW�HQVXUH�WKDW�WKH�IHHGHU�\RX�ZDQW�WR�ZRUN�RQ��
LV�QRW�OLYH��H�J��IRU�UHSODFLQJ�IXVH�OLQNV�RQ�WUDQVIRUPHU�
IHHGHUV�RU�IRU�FDEOH�WHVWLQJ�

)R�UWKLV�UHDVRQ�\RX�QHHG�D�YROWDJH�LQGLFDWRU�
�H�J��+5�67��PDNH�+RUVWPDQQ���
7R�WHVW�WKH�SHUIHFW�RSHUDWLRQ�RI�WKH�LQGLFDWRU�LW�LV�
UHFRPPHQGHG�WR�YHULI\�LVRODWLRQ�IURP�VXSSO\�ZLWK�
DSSOLHG�YRWDJH�

<RX�FDQ�YHULI\�WKH�VDIH�LVRODWLRQ�IURP�VXSSO\�RI�WKH�
IHHGHU�DW�WKH�FDSDFLWLYH�WHVW�VRFNHWV��7KHVH�DUH�
ORFDWHG�EHORZ�WKH�VZLWFK�SRVLWLRQ�LQGLFDWRUV�RI�WKH�
IHHGHU���

�C

ULE �C U2

L2
L1

L3

as
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Operation
Danger!
7KH�IXQFWLRQ�RI�WKH�VXUJH�DUUHVWHU�LQVWDOOHG�LV�QRW�
JXDUDQWHHG�DQ\PRUH�LI�VKRUW�FLUFXLWLQJ�MXPSHUV�DUH�
XVHG�

Õ8VH�YROWDJH�LQGLFDWRUV�RU�GHYLFHV�IRU�WHVWLQJ�WKH�
IXQFWLRQ�RI�WKH�FRXSOLQJ�VHFWLRQ�DFFRUGLQJ�WR�',1�
9'( ������3DUWO������'UDIW��RQO\���7KHUH�KDYH�EHHQ�
QR�FKDQJHV�DV�DJDLQVW�WKH�ROG�VWDQGDUG�9'(�����7��
UHJDUGLQJ�WKH�LQWHUIDFH�FRQGLWLRQV��VR�WKDW�WKH�
FRUUHVSRQGLQJ�LQGLFDWRUV�FDQ�VWLOO�EH�XVHG�

Õ0DNH�VXUH�WKDW�WKH�UHSHDW�WHVW�DFFRUGLQJ�WR�9%*��
ZDV�FDUULHG�RXW��7KH�\HDU�RI�WKH�ILUVW�RU�ODVW�UHSHDW�
WHVW�LV�VKRZQ�RYHU�WHVW�VRFNHW�/���+5�SRLQWV�DW�WKH�
KLJK�UHVLVWDQFH�YROWDJH�LQGLFDWLRQ�V\VWHP��WKH�
DOWHUQDWLYHO\�XVHG�ORZ�UHVLVWDQFH�V\VWHP�LV�
LGHQWLILHG�ZLWK�/50��

Õ5HPRYH�WKH�FRYHUV�RI�WKH�FDSDFLWLYH�WHVW�VRFNHWV�
a�(DUWKLQJ�VRFNHW��s�&DSDFLWLYH�WHVW�VRFNHW�IRU�/�

Õ ,QVHUW�WKH�YROWDJH�LQGLFDWRU�FRQVHFXWLYHO\�LQ�DOO�WKUHH�
WHVW�VRFNHWV��,I�WKH�LQGLFDWRU�GRHV�QRW�IODVK�RU�OLJKW�
XS�LQ�DQ\�RI�WKH�WKUHH�WHVW�VRFNHWV��WKH�IHHGHU�LV�QRW�
OLYH�

Õ5HSHDW�WKH�WHVW�LQ�DOO�WKUHH�WHVW�VRFNHWV�

Õ5HILW�WKH�FRYHUV�RI�WKH�WHVW�VRFNHWV�WR�SURWHFW�WKHP�
IURP�SROOXWLRQ�

,I�WKH�LQGLFDWRU�GRHV�QRW�IODVK�RU�OLJKW�XS�LQ�DQ\�FDVH��
WKH�IHHGHU�LV�QRW�OLYH��1RZ�\RX�FDQ�HDUWK�WKH�IHHGHU�
�����������
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Operation
13.2 Verification of safe isolation from supply with the 
integrated voltage detection system CAPDIS-S1

9HULILFDWLRQ�RI�VDIH�LVRODWLRQ�IURP�VXSSO\�ZLWK�
&$3',6�6��FRUUHVSRQGV�WR�,(&���������
�9'(������7�������%HKLQG�D�FRYHU��WKH�GHYLFH�FRQWDLQV�
RQH�/50�WHVW�VRFNHW�DFFRUGLQJ�WR�,(&���������SHU�
SKDVH�IRU�SKDVH�FRPSDULVRQ�YLD�VWDQGDUG�/5�RU�/50�
SKDVH�FRPSDULVRQ�WHVW�XQLW��7KH�WHVW�VRFNHWV�FDQ�DOVR�
EH�XVHG�WR�SHUIRUP�YROWDJH�WHVWLQJ�ZLWK�SOXJ�LQ�
LQGLFDWRUV�

Fig. 47: 9ROWDJH�GHWHFWLRQ�V\VWHP�&$3',6�6�

Õ ,I�DSSOLFDEOH��GHWHUPLQH�DQG�HOLPLQDWH�VRXUFH�RI�
IDXOW�

5DWHG�YROWDJH�SUHVHQW�
RQ�WKH�FRUUHVSRQGLQJ�
SKDVH�
5HSHDW�WHVW�SDVVHG�

9ROWDJH�SUHVHQW�RQ�WKH�
FRUUHVSRQGLQJ�SKDVH��
EXW�WKH�PHDVXULQJ�
VLJQDO�LV�QRW�LQ�RUGHU�

&RUUHVSRQGLQJ�SKDVH�
LV�QRW�OLYH�
�� �����������
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Operation
14 Indications and their handling

14.1 Ready-for-service indicator in the red area

,I�WKH�SRLQWHU�RI�WKH�UHDG\�IRU�VHUYLFH�LQGLFDWRU�RI�WKH�
VZLWFKJHDU�LV�LQ�WKH�UHG�DUHD��WKH�6)��JDV�ILOOLQJ�LV�QRW�
VXIILFLHQW�WR�RSHUDWH�WKH�VZLWFKJHDU�

Fig. 48: 5HDG\�IRU�VHUYLFH�LQGLFDWRU�LQ�UHG�DUHD

7KH�UHDG\�IRU�VHUYLFH�LQGLFDWRU�LV�ORFDWHG�RQ�WKH�OHIW�
VLGH�RI�WKH�FRQWURO�ERDUG�

Fig. 49: /RFDWLRQ�RI�UHDG\�IRU�VHUYLFH�LQGLFDWRU

7KH�VZLWFKJHDU�FRQFHUQHG�PXVW�EH�LVRODWHG�DQG�WDNHQ�
RXW�RI�RSHUDWLRQ�

Taking the switchgear out of operation

Danger!
,I�WKH�WKUHH�SRVLWLRQ�VZLWFK�GLVFRQQHFWRU�LV�RSHUDWHG�
ZLWK�LQVXIILFLHQW�LQVXODWLQJ�JDV�SUHVVXUH��WKLV�FDQ�
FDXVH�DQ�DUF�IDXOW�ZKLFK�ZLOO�HQGDJHU�WKH�OLIH�RI�
SUHVHQW�SHRSOH�DQG�GDPDJH�WKH�VZLWFKJHDU�

Õ'R�QRW�RSHUDWH�WKH�WKUHH�SRVLWLRQ�VZLWFK�
GLVFRQQHFWRU�RI�WKH�IHHGHU�FRQFHUQHG�XQGHU�DQ\�
FLUFXPVWDQFHV�DV�ORQJ�DV�WKH�IHHGHU�LV�OLYH�

Procedure 

Õ'LVRQQHFW�WKH�IHHGHUV�FRQFHUQHG�in the opposite 
substations DQG�VHFXUH�WKHP�DJDLQVW�UHFORVLQJ�

Õ9HULI\�VDIH�LVRODWLRQ�IURP�VXSSO\�RQ�WKH�VZLWFKJHDU�
FRQFHUQHG�ZLWK�closed switch-disconnector�

Õ(DUWK�WKH�FRUUHVSRQGLQJ�IHHGHUV�LQ�WKH�RSSRVLWH�
VXEVWDWLRQV�OHDYLQJ�WKH�VZLWFK�GLVFRQQHFWRU�RI�WKH�
VZLWFKJHDU�FRQFHUQHG�FORVHG�

7KH�VZLWFKJHDU�FRQFHUQHG�LV�QRZ�LVRODWHG�DQG�RXW�
RI�RSHUDWLRQ��,W�UHSUHVHQWV�QR�GDQJHU�DQ\PRUH�

Replacing the switchgear

Danger!
5HFORVLQJ�SDUWV�RI�WKH�VZLWFKJHDU�WKDW�KDV�EHHQ�WDNHQ�
RXW�RI�RSHUDWLRQ�EHIRUH�WKH�VZLWFKJHDU�LV�UHSODFHG�FDQ�
FDXVH�DQ�DUF�IDXOW�ZKLFK�ZLOO�HQGDJHU�WKH�OLIH�RI�
SUHVHQW�SHRSOH�DQG�GDPDJH�WKH�VZLWFKJHDU�

Õ'R�QRW�UHFORVH�SDUWV�RI�VZLWFKJHDU�WKDW�KDYH�EHHQ�
WDNHQ�RXW�RI�RSHUDWLRQ�

Õ3OHDVH�FRQWDFW�WKH�6LHPHQV�6HUYLFH�&HQWUH�WR�
UHSODFH�WKH�VZLWFKJHDU�FRQFHUQHG�
�����������
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Operation
14.2 Red bar in the switch position indicator of the 
switch-disconnector in the transformer feeder

,I�WKH�VZLWFK�SRVLWLRQ�LQGLFDWRU�RI�WKH�VZLWFK�
GLVFRQQHFWRU�LQ�WKH�WUDQVIRUPHU�IHHGHU�VKRZV�DQ�
DGGLWLRQDO�UHG�EDU�WR�WKH�EODFN�EDU��WKH�VZLWFK�
GLVFRQQHFWRU�ZDV�WULSSHG�E\�D�IXVH�OLQN�RU�D�VKXQW�
UHOHDVH�

Fig. 50: $GGLWLRQDO�UHG�EDU�LQ�WKH�VZLWFK�SRVLWLRQ�LQGLFDWRU�RI�
WKH�VZLWFK�GLVFRQQHFWRU�LQ�WKH�WUDQVIRUPHU�IHHGHU

,I�WKLV�LQGLFDWLRQ�DSSHDUV��QRUPDOO\�WKHUH�LV�D�IDXOW��H�J��
VKRUW�FLUFXLW�LQ�WKH�WUDQVIRUPHU��

7KH�VZLWFK�GLVFRQQHFWRU�ZDV�WULSSHG�E\�D�VWRUHG�
HQHUJ\�PHFKDQLVP��7KH�SRVLWLRQ�RI�WKH�RSHUDWLQJ�
PHFKDQLVP�GRHV�QRW��FRUUHVSRQG�WR�WKH�SRVLWLRQ�RI�
WKH�VZLWFK�GLVFRQQHFWRU�

Trouble shooting

Õ'HWHUPLQH�ZKLFK�RI�WKH�SURWHFWLRQ�GHYLFHV��H�J��WKH�
VKXQW�UHOHDVH��KDV�WULSSHG�WKH�VZLWFK�GLVFRQQHFWRU�
DQG�ZK\�

Õ&OHDU�WKH�IDXOW�

Õ&KHFN�UHDGLQHVV�IRU�VHUYLFH�

Õ5HPRYH�SDGORFN��RSWLRQDO��

Õ3XVK�OHYHU�RI�ORFNLQJ�GHYLFH��LI�DYDLODEOH��WR�WKH�OHIW�
DQG�KROG�

Õ ,QVHUW�RSHUDWLQJ�OHYHU�LQWR�RSHQ�VZLWFKLQJ�JDWH�DW�
o,p�SRVLWLRQ�

Õ0RYH�OHYHU�UDSLGO\�WR�o�p�

Õ5HPRYH�OHYHU�

1RZ�WKH�SRVLWLRQ�RI�WKH�RSHUDWLQJ�PHFKDQLVP�
FRUUHVSRQGV�WR�WKH�SRVLWLRQ�RI�WKH�VZLWFK�
GLVFRQQHFWRU�DJDLQ��7KH�VWRUHG�HQHUJ\�RI�WKH�
VZLWFK�GLVFRQQHFWRU�LV�FKDUJHG�DJDLQ�DQG�WKH�VZLWFK�
SRVLWLRQ�LQGLFDWRU�RI�LQ�WKH�WUDQVIRUPHU�IHHGHU�
VKRZV�MXVW�D�EODFN�EDU�

Õ3XVK�OHYHU�RI�ORFNLQJ�GHYLFH��LI�DYDLODEOH��WR�WKH�ULJKW�
DQG�KROG�

Õ ,QVHUW�RSHUDWLQJ�OHYHU�LQWR�RSHQ�VZLWFKLQJ�JDWH�DW�
o�p�SRVLWLRQ�

Õ0RYH�OHYHU�UDSLGO\�WR�WKH�o($57+('p�SRVLWLRQ��
�� �����������
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Operation
Õ3XVK�OHYHU�RI�ORFNLQJ�GHYLFH��LI�DYDLODEOH��WR�WKH�
GHVLUHG�SRVLWLRQ�DQG�IL[�LW�WKHUH�ZLWK�WKH�SDGORFN�
�RSWLRQDO���/HYHU�RI�WKH�ORFNLQJ�GHYLFH on the left:�WKH�
VZLWFK�GLVFRQQHFWRU�FDQ�EH�RSHUDWHG��in the centre: 
QR�VZLWFKLQJ�RSHUDWLRQ�SRVVLEOH� on the right:�
HDUWKLQJ�DQG�GH�HDUWKLQJ�LV�SRVVLEOH�

Checking fuse links

Õ6KRXOG�RQH�RU�PRUH�IXVH�OLQNV�KDYH�UHVSRQGHG��
UHSODFH�DOO�WKUHH�IXVH�OLQNV�LQ�DQ\�FDVH��VHH�
6HFWLRQ ����3DJH ����

$IWHU�WKDW�\RX�FDQ�UHFORVH�WKH�IHHGHU�

14.3 Short-circuit indicator red

7KH�VKRUW�FLUFXLW�LQGLFDWRU�DYDLODEOH�DV�DGGLWLRQDO�
HTXLSPHQW�LV�ORFDWHG�RQ�WKH�IURQW�FRYHU��,W�VKRZV�
ZKLFK�SKDVH�KDG�RU�VWLOO�KDV�D�VKRUW�FLUFXLW�ZLWK�D�
FXUUHQW�H[FHHGLQJ�WKH�RSHUDWLQJ�WKUHVKROG��7KH�
RSHUDWLQJ�WKUHVKROG�LV�PDUNHG�RQ�WKH�LQGLFDWRU�ZLWK�D�
SRLQW�

'HSHQGLQJ�RQ�WKH�YHUVLRQ��WKH�VKRUW�FLUFXLW�LQGLFDWRU�
FDQ�EH�UHVHW�PDQXDOO\�RU�DXWRPDWLFDOO\�DIWHU�D�VSHFLILHG�
WLPH���

Fig. 51: ([DPSOH��VKRUW�FLUFXLW�LQGLFDWRU�$OSKD�(

7KH�VKRUW�FLUFXLW�LQGLFDWRU�LV�ORFDWHG�FORVH�WR�WKH�
FRUUHVSRQGLQJ�IHHGHU�V\PERO�LQ�WKH�PLPLF�GLDJUDP�

Õ'HWHUPLQH�DQG�FOHDU�WKH�FDXVH�RI�VKRUW�FLUFXLW�
�����������
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Operation
15 Replacing HV HRC fuse links

7KH�IXVH�OLQNV�RI�D�WUDQVIRUPHU�IHHGHU�PXVW�EH�
UHSODFHG��H�J��DIWHU�IXVH�WULSSLQJ�

$Q�RYHUYLHZ�RI�DSSOLFDEOH�+9�+5&�IXVH�OLQNV�LV�JLYHQ�
LQ�WKH�GHVFULSWLRQ��VHH�6HFWLRQ �����3DJH ����

Isolating

Õ'LVFRQQHFW�WKH�WUDQVIRUPHU�IHHGHU��VHH�
6HFWLRQ ������3DJH ����

Õ9HUIL\�VDIH�LVRODWLRQ�IURP�VXSSO\��VHH�6HFWLRQ ����
3DJH ����

Õ(DUWK�WKH�IHHGHU��VHH�6HFWLRQ ������3DJH ����

Removing the cover of HV HRC fuse compartment

7KH�FRYHU�RI�WKH�+9�+5&�IXVH�FRPSDUWPHQW�FDQ�RQO\�
EH�XQORFNHG�LI�WKH�HDUWKLQJ�VZLWFK�LV�LQ�o($57+('p�
SRVLWLRQ�

:KHQ�WKH�FRYHU�LV�XQORFNHG��WKH�HDUWKLQJ�VZLWFK�LV�
ORFNHG�LQ�WKH�o($57+('p�SRVLWLRQ��

7KH�FRYHU�RI�WKH�+9�+5&�IXVH�FRPSDUWPHQW�LV�ORFDWHG�
RYHU�WKH�FRQWURO�ERDUG�

Õ3XVK�XQORFNLQJ�OHYHU�RI�WKH�FRYHU�RI�WKH�+9�+5&�
IXVH�FRPSDUWPHQW�WR�WKH�OHIW��OLIW�WKH�FRYHU�RI�WKH�
+9�+5&�IXVH�FRPSDUWPHQW�DQG�UHPRYH�LW�WR�WKH�
WRS�

Withdrawing the fuse slide

7KH�+9�+5&�IXVH�OLQNV�DUH�PRXQWHG�RQ�VOLGHV�LQ�WKH�
LQGLYLGXDO�IXVH�ER[HV�

Danger!
+9�+5&�IXVH�OLQNV�FDQ�EH�KRW�

Õ'R�QRW�WRXFK�IXVH�OLQNV��

Õ/HW�KRW�IXVH�OLQNV�FRRO�GRZQ�

Õ:LWKGUDZ�+9�+5&�IXVH�VOLGH�ZLWK�IXVH�OLQN�

Õ3URFHHG�LQ�WKH�VDPH�ZD\�ZLWK�WKH�+9�+5&�IXVH�
VOLGHV�RI�WKH�WZR�RWKHU�SKDVHV�

Replacing HV HRC fuse links

Õ7DNH�+9�+5&�IXVH�OLQNV�RXW�RI�WKH�FRQWDFW�VSULQJV�

Õ)LW�QHZ�+9�+5&�IXVH�OLQNV�LQWR�WKH�FRQWDFW�VSULQJV�
REVHUYLQJ�WKH�VWULNHU�SLQ�SRVLWLRQ��7KH�DUURZ�RQ�WKH�
+9�+5&�IXVH�SRLQWV�DW�WKH�KRXVLQJ�FRYHU�

Õ ,I�H[WHQVLRQ�WXEHV�DUH�QHFHVVDU\��WKH\�PXVW�DOZD\V�
EH�PRXQWHG�RQ�WKH�RSSRVLWH�VLGH�RI�WKH�KRXVLQJ�
FRYHU�
�� �����������
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Operation
Inserting the HV HRC fuse slide

Caution!
,QFRUUHFWO\�PRXQWHG�IXVH�OLQNV�FDQ�GDPDJH�WKH�IXVH�
ER[�RU�WKH�VZLWFKJHDU�

Õ'R�QRW�PRXQW�IXVH�OLQNV�ZLWK�GLPHQVLRQ�H ��� PP��
DW�8U ! ����� N9�

Õ3XVK�WKH�+9�+5&�IXVH�VOLGH�WKURXJK�WKH�JXLGH�VORW�
LQWR�WKH�+9�+5&�IXVH�ER[�XQWLO�LW�ODWFKHV�WLJKW�

Õ6DPH�SURFHGXUH�ZLWK�WKH�+9�+5&�IXVH�VOLGHV�RI�WKH�
WZR�RWKHU�SKDVHV�

Closing the cover of the HV HRC fuse compartment

Õ)LW�WKH�FRYHU�RI�WKH�+9�+5&�IXVH�FRPSDUWPHQW�IURP�
DERYH�DQG�OHW�LW�VOLS�GRZQ��7KH�FRYHU�RI�WKH�+9�+5&�
IXVH�FRPSDUWPHQW�ZLOO�SURWUXGH�DSSUR[����FP�DW�WKH�
ERWWRP��

Õ3XVK�WKH�FRYHU�RI�WKH�+9�+5&�IXVH�FRPSDUWPHQW�LQ�
DW�WKH�ERWWRP��'XH�WR�WKH�UDLO�SURYLGHG�DW�WKH�UHDU��
WKH�FRYHU�FDQ�RQO\�EH�FORVHG�LI�WKH�+9�+5&�IXVH�
VOLGHV�KDYH�ODWFKHG�FRUUHFWO\�

Õ3XVK�WKH�ORFN�RQ�WKH�FRQWURO�ERDUG�WR�WKH�ULJKW��,Q�
WKLV�ZD\��WKH�FRYHU�LV�ORFNHG�DJDLQ�DQG�WKH�LQWHUORFN�
RI��WKH�HDUWKLQJ�VZLWFK�LV�UHOHDVHG��
�����������
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Operation
16 Cable testing

7KLV�VHFWLRQ�GHVFULEHV�KRZ�WR�SUHSDUH�DQG�SHUIRUP�D�
FDEOH�WHVW��H�J��WR�GHWHFW�D�IDXOW�RQ�WKH�FDEOH�

Danger!
&DEOH�WHVW�ZLWK�FRQQHFWHG�FDEOHV�PHDQV�D�VSHFLDO�
VWUHVV�IRU�WKH�LVRODWLQJ�GLVWDQFH�

Õ ,I�WKH�EXVEDU�RI�WKH�WHVWLQJ�VWDWLRQ�RU�WKH�RSSRVLWH�
VWDWLRQ�LV�OLYH�WKURXJK�WKH�IHHGHU�WKDW�GRHV�QRW�KDYH�
WR�EH�WHVWHG��\XR�PXVW�WDNH�VSHFLDO�PHDVXUHV��H��J��
VXUJH�DUUHVWHUV��LQ�RUGHU�WR�SUHYHQW�VXUJHV��H��J��
OLJKWQLQJ�LPSXOVH�YROWDJHV��

Isolating

Danger!
6ZLWFKLQJ�RSHUDWLRQV�RQ�FLUFXLW�����VFKHPH�
WUDQVIRUPHU�SDQHO��KDYH�QR�LQIOXHQFH�RQ�WKH�FRQGLWLRQ�
RI�WKH�LQFRPLQJ�FDEOH��7KH�VDPH�DSSOLHV�WR�VZLWFKLQJ�
RSHUDWLRQV�RQ�VFKHPH����IRU�WKH�ULJKW�FDEOH�IHHGHU��
%HIRUH�UHPRYLQJ�WKH�FRYHUV�RI�WKH�FDEOH�FRPSDUWPHQW

Õ LVRODWH�WKH�LQFRPLQJ�FDEOH�LQ�RSSRVLWH�VWDWLRQ�

Õ VHFXUH�LW�DJDLQVW�VZLWFKLQJ�RQ�DJDLQ��

Õ FKHFN�VDIH�LVRODWLRQ�IURP�VXSSO\��

ÕHDUWK�DQG�

Õ VKRUW�WKH�IHHGHU��',1�9'(�������

Õ'LVFRQQHFW�WKH�IHHGHU�WR�EH�WHVWHG�

Õ(QVXUH�WKDW�WKH�IHHGHU�LQ�WKH�RSSRVLWH�VXEVWDWLRQ�LV�
DOVR�LVRODWHG�

Õ6HFXUH�WKH�IHHGHU�DJDLQVW�UHFORVLQJ�

Õ9HULI\�VDIH�LVRODWLRQ�IURP�VXSSO\�

Õ(DUWK�WKH�IHHGHU�

Preparations

Õ5HPRYH�WKH�FDEOH�FRPSDUWPHQW�FRYHU��7R�GR�WKLV��
SUHVV�WKH�XQORFNLQJ�OHYHU�GRZQ�DQG�NHHS�LW�LQ�WKLV�
SRVLWLRQ��OLIW�WKH�FDEOH�FRPSDUWPHQW�FRYHU�DQG�
UHPRYH�LW�WR�WKH�IURQW�

Õ8QGR�WKH�VFUHZ�W\SH�FRQH�DW�WKH�7�SOXJ��
a�6FUHZ�W\SH�FRQH��WR�EH�UHPRYHG�IRU�FDEOH�
WHVWLQJ��

Õ)LW�FDEOH�WHVWLQJ�HTXLSPHQW��H�J��PHDVXULQJ�EROWV��
DFFRUGLQJ�WR�WKH�RSHUDWLQJ�LQVWUXFWLRQV�RI�WKH�SOXJ�
PDQXIDFWXUHUV��LWHPV�s���f�DUH�IURP�WKH�SURGXFW�
UDQJH�RI�WKH�SOXJ�VXSSOLHUV���a�%XVKLQJ�
s�0HDVXULQJ�EROW�d�,QVXODWLQJ�FDS�f�7HVW�FDEOH
�g�7�SOXJ

a

g

a s d

f
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Operation
Testing

Õ'H�HDUWK�

Õ3HUIRUP�WHVW�LQ�DFFRUGDQFH�ZLWK�',1�9'(������3DUW�
����� PLQXWHV�DV�D�PD[LPXP�
7KH�'&�WHVW�YROWDJH�IRU�VZLWFKJHDU�ZLWK�D�UDWHG�
YROWDJH�RI��� N9�LV���� N9�DV�D�PD[LPXP��IRU�
VZLWFKJHDU�ZLWK�D�UDWHG�YROWDJH�RI��� N9����� N9�DV�D�
PD[LPXP�

Õ'LVFRQQHFW�'&�WHVW�YROWDJH�

After test completiont

Õ9HULI\�VDIH�LVRODWLRQ�IURP�VXSSO\�

Õ(DUWK�WKH�IHHGHU�WR�EH�WHVWHG�

Õ5HPRYH�FDEOH�WHVWLQJ�HTXLSPHQW�

Õ)L[�VFUHZ�W\SH�FRQH�RQ�7�SOXJ�

Õ)LW�DQG�ORFN�FDEOH�FRPSDUWPHQW�FRYHU�

1RZ�\RX�FDQ�GH�HDUWK�DQG�UHFORVH�WKH�IHHGHU�
�����������
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3URGXNWLRQ

(LQH�3URGXNWLRQ�GHU
6LHPHQV�$*
37'�0�7,�&
3RZHU�7UDQVPLVVLRQ�DQG�'LVWULEXWLRQ��0HGLXP�
9ROWDJH��7HFKQLTXH	,QQRYDWLRQ��&�7HFKQRORJLHV

6FKDOWDQODJHQZHUN�)UDQNIXUW�

&DUO�%HQ]�6WU����
'�������)UDQNIXUW

��6LHPHQV�$*������
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