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Additional Circuit-Breakers made by Siemens

3VF - compact, extensive and high performance
&RPSDFW�0&&%�UDQJH��7KUHH�UDQJHV�RIIHULQJ
GLIIHUHQW�OHYHOV�RI�EUHDNLQJ�FDSDFLW\��HQVXULQJ�WKH
PRVW�HFRQRPLFDO�VROXWLRQ�WKH�VZLWFKLQJ�UHTXLUH�
PHQWV�RI�WKH�V\VWHP��6XLWDEOH�IRU�WKH�SURWHFWLRQ
RI�GLVWULEXWLRQ�V\VWHPV��DV�ZHOO�DV�PRWRUV�DQG
PRWRU�VWDUWHU�FRPELQDWLRQV�
5DWHG�FXUUHQW� ���WR������$
5DWHG�YROWDJH� ���9
6ZLWFKLQJ�FDSDFLW\�DW�����9� XS�WR�����N$
6ZLWFKLQJ�FDSDFLW\�DW�����9� XS�WR����N$

3WN1  - Switching strength for

high performance

3WS1  - maintenance free for long

electrical life
)RU�GLVWULEXWLRQ�RI�HQHUJ\�LQ�V\VWHPV�KDYLQJ�D +LJK�HOHFWULFDO�DQG�PHFKDQLFDO�OLIH�DV�ZHOO�DV
KLJK�OHYHO�RI�VKRUW�FLUFXLW�DQG�GLVFULPLQDWLRQ�WLPHV� YDFXXP�WHFKQRORJ\�HQVXUHV�WKDW�WKH��:6�LV�LGHDO
VXFK�DV�SRZHU�VWDWLRQV�VKLSEXLOGLQJ�DQG�ODUJH ZKHUH�D�KLJK�OHYHO�RI�HOHFWULFDO�HQGXUDQFH�LV
LQGXVWULDO�SURFHVVHV�IRU�H[DPSOH� UHTXLUHG��7KH��:6��KDV�IXOO�GLVFULPLQDWLRQ
5DWHG�FXUUHQW ����WR������$ FDSDELOLW\�XS�WR����N$��,WV�HOHFWULFDO�DQG�PHFKDQLFDO
5DWHG�9ROWDJH �����9 OLIH�LV��������RSHUDWLRQV�ZLWKRXW�PDLQWHQDQFH��,W
6ZLWFKLQJ�FDSDFLW\�DW�����9� XS�WR�����N$ FDQ�EUHDN�XS�WR����WLPHV�LWV�UDWHG�VKRUW�FLUFXLW
6ZLWFKLQJ�FDSDFLW\�DW�����9� XS�WR����N$ 5DWHG�FXUUHQW ����WR������$

5DWHG�9ROWDJH �����9
6ZLWFKLQJ�FDSDFLW\�DW�����9� XS�WR����N$
6ZLWFKLQJ�FDSDFLW\�DW������9� XS�WR����N$
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1.� General Information

7KH� �:1�� FLUFXLW�EUHDNHU� LV� DQ� DLU
FLUFXLW�EUHDNHU� ZKLFK� KDV� DOVR� DQ
LVRODWLRQ� IXQFWLRQ�� ,W� XVHV� DLU� DV� WKH
DUF� H[WLQJXLVKLQJ� PHGLXP� DQG� LV
VSHFLDOO\�GHVLJQHG� IRU�GLVFULPLQDWLRQ
FDWHJRU\�%

1.1.� Application

7KH�DLU�FLUFXLW�EUHDNHU�FDQ�EH�XVHG
• DV� LQIHHG� DQG� EUDQFK� FLUFXLW�
EUHDNHUV� LQ� WKUHH�SKDVH� $&
GLVWULEXWLRQ�V\VWHPV�

• IRU� VZLWFKLQJ� DQG� SURWHFWLQJ
PRWRUV�� JHQHUDWRUV�� WUDQVIRUPHUV
DQG�FDSDFLWRUV�

• DV� PDLQ� VZLWFK� IRU� DOO� NLQGV� RI
PDFKLQHV�� WKH� XVHU� PXVW� FRPSO\
ZLWK� WKH� DSSURSULDWH� UHJXODWLRQV
JRYHUQLQJ� HQFORVXUH�� LQVWDOODWLRQ
DQG� RSHUDWLQJ� PHFKDQLVP� �',1
9'(�������

• DV� (0(5*(1&<� 6723� GHYLFH
FRPSO\LQJ� ZLWK� ',1� 9'(� �����
ZKHQ� WKH� FLUFXLW�EUHDNHU� LV� ILWWHG
ZLWK� DQ� XQGHUYROWDJH� UHOHDVH� DQG
LV� XVHG� LQ� FRQMXQFWLRQ� ZLWK� DQ
(0(5*(1&<�6723�SXVKEXWWRQ�

• IRU� VZLWFKJHDU� LQVWDOODWLRQV� ZLWK
GLVFULPLQDWLQJ� VKRUW� FLUFXLW
SURWHFWLRQ� E\� WLPH� JUDGLQJ� RU
dVKRUW� WLPH�JUDGLQJ� FRQWURO� =66o�
)RU� WKLV� WKH� FLUFXLW�EUHDNHUV� PXVW
EH� ILWWHG� ZLWK� VKRUW� WLPH� GHOD\
RYHUFXUUHQW� UHOHDVHV� �dD]Qo� RU
dD]QJo��

• DV� PHVKHG� V\VWHP� VZLWFKHV� LQ
ORZ� YROWDJH� QHWZRUNV� KDYLQJ
VHYHUDO� IHHGHUV� LQ� FRQMXQFWLRQ
ZLWK� PHVKHG� V\VWHP� UHOD\V� IRU
PRQLWRULQJ� WKH� GLUHFWLRQ� RI� SRZHU
IORZ�

• IRU� LQVWDOODWLRQ�UHTXLULQJ�HDUWK�IDXOW
PRQLWRULQJ�

1.2.� Types

7KH� �:1�� FLUFXLW�EUHDNHUV� DUH
DYDLODEOH� LQ� ��SROH� DQG� ��SROH� IL[HG�
PRXQWHG�DQG�GUDZ�RXW�YHUVLRQV��)RU
LQIRUPDWLRQ� RQ� VL]HV� DQG� QRPLQDO
FXUUHQWV�VHH�WKH�IROORZLQJ�WDEOH

1.3.� Specifications

',1�9'(�������,(&�����

7KH� �:1�� FLUFXLW�EUHDNHUV� FRPSO\
ZLWK� WKH� DSSURYDO� UHTXLUHPHQWV� RI
WKH� IROORZLQJ� 0DULQH� &ODVVLILFDWLRQ
6RFLHWLHV��%9��*/��/56��'19�

)LJ�������:1��LQ�D�VZLWFKJHDU�LQVWDOODWLRQ

Overview - 3WN6 circuit-breaker
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���7KLV�VL]H�LV�DOVR�DYDLODEOH�ZLWK�VPDOOHU�FXUUHQW�WUDQVIRUPHUV�KDYLQJ�UDWHG�FXUUHQWV�RU�����$������$�DQG�����$

���7KLV�VL]H�LV�DOVR�DYDLODEOH�ZLWK�VPDOOHU�FXUUHQW�WUDQVIRUPHUV�KDYLQJ�UDWHG�FXUUHQWV�RI������$�DQG������$
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1.4.� Operating conditions

7KH� FLUFXLW�EUHDNHUV� DUH� UHVLVWDQW� WR
H[WUHPH�FOLPDWHV��7KH\�DUH�LQWHQGHG
IRU�XVH�LQ�FORVHG�URRPV�ZKHUH�WKHUH
DUH� QR� H[FHVVLYH� RSHUDWLQJ
FRQGLWLRQV� �H�J�� GXVW�� FRUURVLYH
YDSRXUV�RU�GDPDJLQJ�JDVHV��
6XLWDEOH�KRXVLQJV�PXVW�EH�SURYLGHG�
LI� WKH� FLUFXLW�EUHDNHUV� KDYH� WR� EH
LQVWDOOHG�LQ�GXVW\�RU�KXPLG�ORFDWLRQV�
6XIILFLHQW� IUHVK� DLU� VXSSO\� PXVW� EH
SURYLGHG� LI� WKHUH� DUH� KDUPIXO� JDVHV
�H�J��K\GURJHQ�VXOILGH�YDSRXU�� LQ� WKH
DPELHQW�DLU�

7KH� PD[LPXP� SHUPLVVLEOH� DPELHQW
WHPSHUDWXUH� UDQJH� DQG� WKH� UDWHG
RSHUDWLRQDO� FXUUHQWV� SHUPLWWHG� DW
GLIIHUHQW� DPELHQW� WHPSHUDWXUHV� DUH
JLYHQ�LQ�WKH�WHFKQLFDO�GDWD�

1.5.� Installation

7KH� FLUFXLW�EUHDNHUV� DUH� SULPDULO\
LQWHQGHG� IRU� LQVWDOODWLRQ� LQ� FORVHG
VZLWFK� ERDUGV� �H�J�� 6,9$&21�
6,.86� ������ DQG� GLVWULEXWLRQ
V\VWHPV�
7KH� IL[HG� PRXQWHG� FLUFXLW�EUHDNHU
DQG�WKH�JXLGH�IUDPH�RI�WKH�GUDZ�RXW
W\SH�DUH�EROWHG�LQ�SODFH�WKURXJK�WKHLU
EDVLV� �:DOO� PRXQWLQJ� EUDFNHWV� IRU
WKH� IL[HG� PRXQWHG� FLUFXLW�EUHDNHU
DYDLODEOH�DV�DFFHVVRULHV�
7KH� IHHG�LQ� WR� WKH� FLUFXLW�EUHDNHUV
FDQ� EH� WR� WKH� WRS� RU� EXWWRQ
WHUPLQDOV��WKH�WHFKQLFDO�GDWD�UHPDLQV
LGHQWLFDO�LQ�ERWK�FDVHV�

1.6.� Effect of the transformers

and cables on the short-circuit

current

7KH�YDOXH�RI�WKH�VKRUW�FLUFXLW�FXUUHQW
DW� RSHUDWLRQDO� YROWDJH� LV� GHSHQGHQW
RQ�WKH�LPSHGDQFH�RI�WKH�FRQGXFWLYH
SDWK� EHWZHHQ� WKH� WUDQVIRUPHU� DQG
WKH�ORFDWLRQ�RI�WKH�VKRUW�FLUFXLW�
,Q� WKH� ORZ� YROWDJH� QHWZRUN� WKH
GHFLVLYH� IDFWRU� LV� WKH� LPSHGDQFH� RI
WKH� LQIHHG� WUDQVIRUPHU� DQG� WKH
FDEOHV���FRQGXFWRUV��$SDUW�IURP�WKLV�
WKHUH�DUH�RWKHU�RKPLF�DQG� LQGXFWLYH
UHVLVWDQFHV� LQ� WKH� FRQGXFWLYH� SDWK
VXFK� DV� FRQWDFW� UHVLVWDQFH� DQG
LQGXFWLYH� LQWHUIHUHQFHV� IURP
QHLJKERXULQJ� LURQ� FRQVWUXFWLRQ� WKDW
FDQQRW�EH�LQFOXGHG�LQ�WKH�FDOFXODWLRQ
RU�RQO\�ZLWK�JUHDW�GLIILFXOW\�

7KH� UHODWLRQVKLS� EHWZHHQ� WKH� VKRUW
FLUFXLW� FXUUHQW� I

k
� DQG� ERWK� WKH

RXWSXW�S
nT
� � DQG� VKRUW� FLUFXLW� YROWDJH

u
kr
 RU� WKH� WUDQVIRUPHU� DW� RSHUDWLRQDO

YROWDJH� LV� VKRZQ� LQ� )LJXUH� ����
7KHVH� VKRUW� FLUFXLW� FXUUHQW� YDOXHV
FDQ�RQO\�EH�H[SHFWHG�GLUHFWO\�DW� WKH
WHUPLQDOV� RI� WKH� /�9�� VLGH� RI� WKH
WUDQVIRUPHU� LQ� WKH� FDVH� RI� D� GHDG
WKUHH� SKDVH� IDXOW� 7KH� H[WHQVLYH
GDPSLQJ� HIIHFW� RI� WKH� FDEOH� RQ� WKH
YDOXH� RI� VKRUW� FLUFXLW� FXUUHQW� LV
VKRZQ�LQ�WKH�GLDJUDPV�LQ�)LJXUH����
DQG� ���� RI� D� GLVWULEXWLRQ� V\VWHP� E\
WKH�H[DPSOH��)RU� IXUWKHU�GHWDLOV�VHH
WKH� 6LHPHQV� WHFKQLFDO� GHVFULSWLRQ
d2YHUORDG� DQG� VKRUW� FLUFXLW
SURWHFWLRQ� LQ� ORZ� YROWDJH� V\VWHPVo�
2UGHU�QR��(������3����$����

Selection aid - PC tool KUBS

plus
7KH� .8%6� SOXV� SURJUDP� �VKRUW
FLUFXLW� FXUUHQW� FDOFXODWLRQ�� EDFNXS
SURWHFWLRQ� DQG� GLVFULPLQDWLRQ�
FDOFXODWHV� WKH� PD[LPXP� VLQJOH
SKDVH� DQG� WKUHH� SKDVH� VKRUW� FLUFXLW
FXUUHQWV� DQG� WKH� PLQLPXP� VLQJOH
SKDVH� VKRUW� FLUFXLW� FXUUHQW� LQ� ORZ
YROWDJH�UDGLDO�QHWZRUNV��0RUHRYHU� LW
VXSSRUWV� WKH� XVHU� GHWHUPLQLQJ� WKH
FURVV� VHFWLRQV� RI� EXVEDUV� DQG
FDEOHV��$W�WKH�VDPH�WLPH�LW�ILQGV�WKH
DSSURSULDWH�FLUFXLW�EUHDNHU�RXW�RI�WKH
FRPSOHWH� VSHFWUXP� ��:1��� �:6��
�:1����9)��
7KH� SURJUDP� LV� EDVHG� RQ� WKH

LQVWUXFWLRQV�LQ�',1�9'(�������3DUW��
IRU� FDOFXODWLQJ� D� VLQJOH� IHG� VKRUW
FLUFXLW�H[WHUQDO�WR�WKH�WUDQVIRUPHU�
2UGHU�QR��
(������'�����$����$���=��

Smallest short circuit current
)RU�SURWHFWLRQ�YLD�VZLWFK�RII��H�J�� LQ
71� V\VWHPV� �QHWZRUN��� LW� LV
QHFHVVDU\�WR�GHWHUPLQH�WKH�VPDOOHVW
VKRUW�FLUFXLW�FXUUHQW� LQ�WKH�FDVH�RI�D
VKRUW� FLUFXLW� EHWZHHQ� DQ� RXWHU
FRQGXFWRU�DQG�WKH�3(1�FRQGXFWRU�DW
WKH� HQG� RI� WKH� FDEOH�� ,W� PXVW� EH
GHWHUPLQHG� ZKHWKHU� WKH� DXWRPDWLF
VZLWFK� RII� FDUULHG� RXW� E\� WKH
SURWHFWLYH�GHYLFH�DW�WKLV�YDOXH�RI�WKH
VKRUW� FLUFXLW� FXUUHQW� WDNHV� SODFH
ZLWKLQ�WKH�VSHFLILHG�WLPH�

Rated short circuit breaking

capacity
7KH� UDWHG� VKRUW� FLUFXLW� EUHDNLQJ
FDSDFLW\�I

cn
 �� �I

cu� �Ics
��DQG�WKH�UDWHG

VKRUW� FLUFXLW� PDNLQJ� FDSDFLW\� I
cm
� IRU

WKH� FLUFXLW�EUHDNHU� PXVW� EH� DW� OHDVW
DV� KLJK� DV� RU� JUHDWHU� WKDQ� WKH
LQWHUIHUHQFH�IUHH� LQLWLDO� VKRUW� FLUFXLW
DOWHUQDWLQJ�FXUUHQW� I

k� �RU�SHDN�VKRUW
FLUFXLW� FXUUHQW� i

p
� WKDW� RFFXUV� DW� WKH

PRXQWLQJ�ORFDWLRQ�

)LJXUH���� ,QLWLDO� VKRUW� FLUFXLW� DOWHUQDWLQJ� FXUUHQW� I
k
� IURP� WUDQVIRUPHUV� ����9�� ��� +]�� DV� D

IXQFWLRQ�RI�WKH�WUDQVIRUPHU�RXWSXW�S
nT
�DQG�VKRUW�FLUFXLW�YROWDJH u

kr
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)LJ�����

,QLWLDO� VKRUW� FLUFXLW
DOWHUQDWLQJ�FXUUHQW�,

N�DV
IXQFWLRQ�RI�FDEOH�OHQJWK
O� DQG� FDEOH� FURVV�
VHFWLRQ�T��H[DPSOH�

)LJ�����

'DPSLQJ� RI� WKH� VKRUW
FLUFXLW� FXUUHQW� GXH� WR
FDEOHV� DQG� FRQGXFWRUV
RI�D�GLVWULEXWLRQ�V\VWHP
IRU� RQH� �D��� DQG� WKUHH
�E���WUDQVIRUPHUV

D��,QIHHG�YLD�RQH�WUDQVIRUPHU E��,QIHHG�YLD�WKUHH�WUDQVIRUPHUV
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1.7.� Selection criteria for circuit-breakers - in general

» Application • $&�DSSOLFDWLRQV » Is short circuit current limiting necessary ?
6\VWHP�SURWHFWLRQ���JHQHUDO�SURWHFWLRQ
0RWRU�SURWHFWLRQ > 0RXOGHG�FDVH�FLUFXLW�EUHDNHU��9)
*HQHUDWRU�SURWHFWLRQ
3URWHFWLRQ�RI�FDSDFLWRUV

• '&�DSSOLFDWLRQV���:1��
» Operating / switching frequency:

> 6HOHFW�WKH�W\SH�RI�UHOHDVH�DQG�VZLWFKLQJ�SULQFLSOH Local or remote controlled?

> 6HOHFW�WKH�RSHUDWLQJ�PHFKDQLVP
• 0DQXDO�RSHUDWLQJ�PHFKDQLVP�ZLWK
VSULQJ�FORVLQJ

• 0DQXDO�RSHUDWLQJ�PHFKDQLVP�ZLWK
VWRUHG�VSULQJ�HQHUJ\

• (OHFWULFDO�FORVLQJ�IRU�UHPRWH�FRQWURO
»  Operational current of the system/ branch I

e

• 6XUURXQGLQJ�WHPSHUDWXUH
• 6ZLWFK�RII�IRU�UHPRWH�FRQWURO

> 6HOHFW�WKH�FLUFXLW�EUHDNHU�VL]H�DQG�QRPLQDO�FXUUHQW

» • Expected short circuit current for the system at » Requirements for contact life time /

the mounting location I
k

operating cycle counter

• 2SHUDWLRQDO�YROWDJH�IRU�WKH�V\VWHP > KLJK� 9DFXXP�FLUFXLW�EUHDNHU���:6��
> 6HOHFW�WKH�VZLWFKLQJ�FDSDFLW\�IRU�WKH�FLUFXLW�EUHDNHU� PHGLXP

�
$LU�FLUFXLW�EUHDNHU���:1����

FKDUDFWHULVHG�E\�WKH�YDOXH�SDLUV� ORZ� 0RXOGHG�FDVH�FLUFXLW�EUHDNHU
 I

CU
��N$��DW�U

e
��9� FRQWDFWV�DUH�QRW�UHSODFHDEOH�

5DWHG�XOWLPDWH�VKRUW�FLUFXLW�EUHDNLQJ�FDSDFLW\ �9)���
 I

CS
��N$��DW�U

e
��9�

5DWHG�VHUYLFH�VKRUW�FLUFXLW�EUHDNLQJ�FDSDFLW\
» Easy circuit-breaker maintenance /

replacement or visible contact gap necessary

> 'UDZ�RXW�FLUFXLW�EUHDNHU
» Requirements for the short time withstand current

I
CW
����VHFRQG�FXUUHQW�

> I
CW 

 medium - high $LU�FLUFXLW�EUHDNHU���:1�
9DFXXP�FLUFXLW�EUHDNHU���:6��

�JUDGLQJ�IRU�KLJK�FXUUHQW�YDOXHV� » Accessories

> I
CW 

 low $LU�FLUFXLW�EUHDNHU���:������ (�J��$X[LOLDU\�UHOHDVH��PHFKDQLFDO�LQWHUORFNLQJ�
�WLPH�GLVFULPLQDWLQJ ���9)���� DQG�DX[LOLDU\��WULSSHG��DQG�VWDWXV�VLJQDOOLQJ
JUDGLQJ�IRU�ORZ�FXUUHQW�YDOXHV�

> I
CW 

 not specified 0RXOGHG�FDVH�FLUFXLW�EUHDNHU
��9)����

�WLPH�GLVFULPLQDWLQJ �FXUUHQW�GLVFULPLQDWLQJ�JUDGLQJ�
QRW�QHFHVVDU\�
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2.� Construction and Operation

of the Circuit-Breaker

2.1.� Construction

'HSHQGLQJ�RQ�WKH�SDUWLFXODU�YHUVLRQ�
�:1��FLUFXLW�EUHDNHUV� FRPSULVH� WKH
IROORZLQJ�FRPSRQHQW�SDUWV�
• %DVLF� EUHDNHUV� ZLWK� FRQWDFW
V\VWHPV�� EUHDNHU� PHFKDQLVP�
VSULQJ� VWRUDJH� DQG� RSHUDWLQJ
KDQGOH

• 0RWRULVHG�RSHUDWHG�PHFKDQLVP
• &ORVLQJ� VROHQRLG� V\VWHP� �XVHG� WR
VZLWFK�RQ�WKH�FLUFXLW�EUHDNHU�

• 2YHUFXUUHQW�UHOHDVH�V\VWHP��2&5�
FRQVLVWLQJ�RI�
− FXUUHQW�WUDQVIRUPHUV
− HYDOXDWLQJ�HOHFWURQLFV
− WULSSLQJ�VROHQRLG
− PHFKDQLFDO�UHFORVLQJ�ORFNRXW
− WULSSHG�VLJQDOOLQJ�FRQWDFW

• 6KXQW�UHOHDVH
• HOHFWULFDO�FORVLQJ�ORFNRXW
• $X[LOLDU\�VZLWFKHV
• 6LJQDOOLQJ� FRQWDFW� IRU� VSULQJ
FKDUJLQJ�VWDWXV

• 6LJQDOOLQJ� FRQWDFW� IRU� �UHDG\� WR
FORVH�

• +RUL]RQWDO� WHUPLQDO� EDUV� VXSSOLHG
DV�VWDQGDUG�IRU�IL[HG�PRXQWHG�DQG
GUDZ�RXW� FLUFXLW�EUHDNHUV�� DV
RSWLRQ�
− 7HUPLQDO� EDUV� DFFHVVLEOH� IURP
WKH� IURQW�ZLWK�VLQJOH� WLHU�VFUHZ�
PRXQWLQJ�RU�ZLWK� WZR�WLHU�KROHV
IRU�PRXQWLQJ�LQ�DFFRUGDQFH�ZLWK
',1������

− 9HUWLFDO�UHDU�FRQQHFWLRQV�IRU�WKH
JXLGH� IUDPHV� DQG� DOVR� DYDLODEOH
DV� DFFHVVRULHV� IRU� IL[HG
PRXQWHG�FLUFXLW�EUHDNHUV

 
• $X[LOLDU\�FRQQHFWRUV
• &RQWURO� SDQHO� ZLWK� GLVSOD\V� IRU
FRQWDFW� SRVLWLRQ�� VWRUHG� HQHUJ\
VWDWXV� DQG� UHDG\� WR� FORVH�� DQ

 RSHUDWLQJ� KDQGOH�� RYHUFXUUHQW
UHOHDVHV� ZLWK� DGMXVWPHQW� DQG
GLVSOD\� HOHPHQWV� DV� ZHOO� DV� 21
DQG�2))�SXVK�EXWWRQV�

 

 
 

4� 0DLQ�FRQWDFWV
2SHUDWLQJ�KDQGOH 7��WR�7� &XUUHQW�WUDQVIRUPHU
21�SXVKEXWWRQ

3 6SULQJ�HQHUJ\�VWRUH VZLWFK 7� &XUUHQW�WUDQVIRUPHU�IRU
<� &ORVLQJ�VROHQRLG RQ HDUWK�IDXOW�1�FRQGXFWRU

SURWHFWLRQ 2YHUFXUUHQW
6� 5HDG\�WR�FORVH�FRQWDFW UHOHDVH

$� 6ROLG�VDWH�RYHUFXUUHQW V\VWHP
2II�SXVKEXWWRQ UHOHDVH

)� �VW�VKXQW�UHOHDVH�dIo �HYDOXDWLQJ�HOHFWURQLFV�
)� �QG�VKXQW�UHOHDVH�dIo )� 7ULSSLQJ�VROHQRLG
)� 8QGHUYROWDJH�UHOHDVH�dU� VZLWFK 6�� 7LSSHG�VLJQDOOLQJ

RII FRQWDFW
)� 'HOD\HG�XQGHUYROWDJH 6��WR�6� $X[LOLDU\�FRQWDFWV %UHDNHU

UHOHDVH�dUFo FRQWDFW
VWDWXV

 
 
 

� +DQGOH�IRU�FKDUJLQJ�WKH�VSULQJ
� 0HFKDQLFDO�21�SXVK�EXWWRQ
� 0HFKDQLFDO�2))�SXVK�EXWWRQ

)LJ������)XQFWLRQDO�GLDJUDP�RI�WKH�FLUFXLW�EUHDNHU
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 )LJ�������:1��GUDZ�RXW�FLUFXLW�EUHDNHU

3OXJ�RQQHFWRU�IRU�DX[LOLDU\�FRQGXFWV $UF�FKXWHV

�IL[HG�PRXQWHG�YHUVLRQ�
&DUU\LQJ�KDQGOH

)URQW�SDQHO
7HUPLQDO�IRU

PDLQ�FRQQHFWLRQ
5DWLQJ�SODWH

6ZLWFKLQJ�FRXQWHU

0HFKDQLFDO�5(6(7
IRU�UHFORVLQJ�ORFNRXW

&RQWDFW�SRVLWLRQ�LQGLFDWRU

6SULQJ�KDUJH�LQGLFDWRU

21�EXWWRQ�PHFKDQLFDO

&RQQHFWLRQ�KROH�IRU
2YHUFXUUHQW�UHOHDVH SURWHFWLYH�HDUWK

�∅����PP�

2))�EXWWRQ��PHFKDQLFDO 7UDQVSRUWDWLRQ�VKDIW�IRU
GUDZ�RXW�EUHDNHU

5HDG\�WR�FORVH�LQGLFDWRU
21�EXWWRQ��HOHFWULFDO

1XPEHULQJ�WDJ

3RVLWLRQ�LQGLFDWRU 0RWRU�VZLWFK

6SULQJ�FKDUJLQJ�KDQGOH
&UDQN�KROH
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2.2.� Operating mechanism

9HUVLRQ )XQFWLRQ &ORVLQJ� �UHDG\� WR� FORVH
LQGLFDWRU�VKRZV��2.��

0DQXDO� RSHUDWLQJ� PHFKDQLVP� ZLWK� VWRUHG�
HQHUJ\�IHDWXUH�ZLWK�PHFKDQLFDO�FORVLQJ�

%\� SXPSLQJ� WKH� RSHUDWLQJ� KDQGOH� ���� VHYHUDO� WLPHV�� WKH
VSULQJ�HQHUJ\� VWRUH� LV� WHQVLRQHG�XQWLO� WKH�RSHUDWLQJ�KDQGOH
FDQ� EH� PRYHG� ZLWKRXW� DQ\� GHWHFWDEOH� UHVLVWDQFH� DQG� WKH
VWRUHG�HQHUJ\� LQGLFDWRU� ���� LQGLFDWHV� WKDW� WKH�VSULQJ�HQHUJ\
VWRUH�LV�UHDG\�IRU�FORVLQJ

,I� DOO� WKH� FRQGLWLRQV� DUH�PHW� IRU� FORVLQJ�� WKH� UHDG\�WR�FORVH
LQGLFDWRU�����GLVSOD\V��2.��

%\� SUHVVLQJ� WKH� dPHFKDQLFDO� 21�
SXVKEXWWRQ� ���� ZKLFK� RSHUDWHV
GLUHFWO\�RQ�WKH�VWRUDJH�PHFKDQLVP�

0DQXDO� RSHUDWLQJ� PHFKDQLVP� ZLWK� VWRUHG
HQHUJ\� IHDWXUH� ZLWK� PHFKDQLFDO� FORVLQJ� DQG
HOHFWULFDO�FORVLQJ

%\� SXPSLQJ� WKH� RSHUDWLQJ� KDQGOH� ���� VHYHUDO� WLPHV�� WKH
VSULQJ�HQHUJ\� VWRUH� LV� WHQVLRQHG�XQWLO� WKH�RSHUDWLQJ�KDQGOH
FDQ� EH� PRYHG� ZLWKRXW� DQ\� GHWHFWDEOH� UHVLVWDQFH� DQG� WKH
VWRUHG�HQHUJ\� LQGLFDWRU� ���� LQGLFDWHV� WKDW� WKH�VSULQJ�HQHUJ\
VWRUH�LV�UHDG\�IRU�FORVLQJ�

,I� DOO� WKH� FRQGLWLRQV� DUH�PHW� IRU� FORVLQJ�� WKH� UHDG\�WR�FORVH
LQGLFDWRU�����GLVSOD\V��2.��

7KH� VWRUHG� HQHUJ\� FDQ� EH� UHOHDVHG� IRU� FORVLQJ� HLWKHU
PHFKDQLFDOO\�RU�HOHFWULFDOO\�

�� %\�SUHVVLQJ� WKH� dHOHFWULFDO�21�
SXVKEXWWRQ�����

�� %\� UHPRWH� FRQWURO� YLD� FORVLQJ
VROHQRLG��<���

�� %\� SUHVVLQJ� WKH� dPHFKDQLFDO
21�� SXVKEXWWRQ� ���� ZKLFK
RSHUDWHV�GLUHFWO\�RQ�WKH�VWRUDJH
PHFKDQLVP�� 7KLV� SXVKEXWWRQ
KDV� D� VHDOLQJ� FDS�� EHFDXVH� LW
FDQ� RYHUULGH� QHFHVVDU\
HOHFWULFDO�LQWHUORFNLQJV�

 

0DQXDO�PRWRULVHG�RSHUDWLQJ�PHFKDQLVP�ZLWK
VWRUHG�HQHUJ\�IHDWXUH�ZLWK�PHFKDQLFDO�FORVLQJ
DQG�HOHFWULFDO�FORVLQJ�

0RWRULVHG�WHQVLRQLQJ�

7KH� VSULQJ� HQHUJ\� VWRUH� LV� DXWRPDWLFDOO\� WHQVLRQHG� E\� WKH
JHDUHG�PRWRU�DV�VRRQ�DV�YROWDJH� LV�DSSOLHG�WR� WKH�DX[LOLDU\
VXSSO\� WHUPLQDOV�� $IWHU� FORVLQJ�� WKH� VSULQJ� HQHUJ\� LV
DXWRPDWLFDOO\�WHQVLRQHG�IRU�WKH�QH[W�FORVLQJ�RSHUDWLRQ�

0DQXDO�WHQVLRQLQJ�

%\� SXPSLQJ� WKH� RSHUDWLQJ� KDQGOH� ���� VHYHUDO� WLPHV�� VSULQJ
HQHUJ\�VWRUH�LV�WHQVLRQHG�XQWLO�WKH�RSHUDWLQJ�KDQGOH�FDQ�EH
PRYHG� ZLWKRXW� DQ\� GHWHFWDEOH� UHVLVWDQFH� DQG� WKH� VWRUHG
HQHUJ\� LQGLFDWRU� ���� LQGLFDWHV� WKDW� WKH� VSULQJ� HQHUJ\� WKH
HQHUJ\�VWRUH�LV�UHDG\�IRU�FORVLQJ�

7KH� PDQXDO� DQG� PRWRULVHG� RSHUDWLQJ� PHFKDQLVPV� DUH
PHFKDQLFDOO\� GHFRXSOHG�� WKHUH� LV� QR�PXWXDO� LQWHUIHUHQFH�� ,I
DOO� WKH� FRQGLWLRQV� DUH� PHW� IRU� FORVLQJ�� WKH� UHDG\�WR�FORVH
LQGLFDWRU�����GLVSOD\V��2.��

7KH� VWRUHG� HQHUJ\� FDQ� EH� UHOHDVHG� IRU� FORVLQJ� HLWKHU
PHFKDQLFDOO\�RU�HOHFWULFDOO\�

�� %\�SUHVVLQJ� WKH� dHOHFWULFDO�21�
SXVKEXWWRQ�����

�� %\� UHPRWH� FRQWURO� YLD� FORVLQJ
VROHQRLG��<���

�� %\� SUHVVLQJ� WKH� dPHFKDQLFDO
21�� SXVKEXWWRQ� ���� ZKLFK
RSHUDWHV�GLUHFWO\�RQ�WKH�VWRUDJH
PHFKDQLVP�� 7KLV� SXVKEXWWRQ
KDV� D� VHDOLQJ� FDS�� EHFDXVH� LW
FDQ� RYHUULGH� QHFHVVDU\
HOHFWULFDO�LQWHUORFNLQJV�

 

� 2SHUDWLQJ�KDQGOH � 6ZLWFKLQJ�VWDWH�LQGLFDWRU � d0HFKDQLFDO�2))o�SXVKEXWWRQ
� 6WRUHG�HQHUJ\�LQGLFDWRU � 5HDG\�WR�FORVH�LQGLFDWRU � d(OHFWULFDO�21o�SXVKEXWWRQ
� )URQW�SDQHO�RI�WKH�EUHDNHU � d0HFKDQLFDO�21o�SXVKEXWWRQ
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2.3.� Closing

2.3.1.� Ready-to-close condition

7KH� �:1�� FLUFXLW�EUHDNHU� FDQ� EH
FORVHG� SURYLGHG� WKDW� WKH� IROORZLQJ
FRQGLWLRQV�DUH�PHW�
• &LUFXLW�EUHDNHU�LV�RSHQ
• VWRUHG� HQHUJ\� PHFKDQLVP� LV
FKDUJHG

• 8QGHUYROWDJH� UHOHDVH� LV�HQHUJLVHG
�LI�SUHVHQW�

• 6KXQW� UHOHDVH� LV� QRW� HQHUJLVHG� �LI
SUHVHQW�

• &ORVLQJ�VROHQRLG�LV�QRW�HQHUJLVHG
• 2))� SXVKEXWWRQ� PXVW� QRW� EH
ORFNHG�LQ�WKH�2))�SRVLWLRQ

• 0HFKDQLFDO� UHFORVLQJ� ORFNRXW� LV
UHOHDVHG

• &UDQN� KROH� RI� GUDZ�RXW� FLUFXLW�
EUHDNHU�LV�FORVHG

• 0XWXDO� PHFKDQLFDO� LQWHUORFNLQJ
PXVW�QRW�EH�DFWLYDWHG��LI�SUHVHQW�

• )XUWKHU� LQWHUORFNV� PXVW� QRW� EH
DFWLYDWHG��LI�SUHVHQW�

 

)LJ�� ���
5HDG\�WR�
FORVH
LQGLFDWRU

 :KHQ�DOO� FRQGLWLRQV� UHOHYDQW� IRU� WKH
YHUVLRQ� RI� WKH� FLUFXLW�EUHDNHU� DUH
PHW��LW�LV�UHDG\�WR�FORVH��7KLV�VWDWH�LV
VLJQDOOHG�RSWLFDOO\�DV�VWDQGDUG�E\�WKH
UHDG\�WR�FORVH� LQGLFDWRU� LQ� WKH
FRQWURO� SDQHO� �DV� VKRZQ� LQ� )LJ�� ����
DQG� HOHFWULFDOO\� E\� WKH� VLJQDOOLQJ
VZLWFK�6��
 7KH� FLUFXLW�EUHDNHU� PXVW� EH� LQ� WKH
UHDG\�WR�FORVH�VWDWH�EHIRUH�FORVLQJ�LV
SRVVLEOH�
 
 ,I�LW�LV�QRW�LQ�WKH�UHDG\�WR�FORVH�VWDWH
DQG�DQ\�21�FRPPDQG�LV�EURXJKW�WR
WKH� EUHDNHU�� WKHUH� ZLOO� EH� QR
GLVFKDUJLQJ� RI� WKH� HQHUJ\� VWRUDJH
PHFKDQLVP� DQG� QR� PRYLQJ� RI� WKH
FRQWDFWV�
 
 $V�D�VWDQGDUG�HYHU\�FLUFXLW�EUHDNHU�LV
VXSSOLHG� ZLWK� D� PHFKDQLFDO� dDQWL�
SXPS�PHFKDQLVPo�� $� SHUPDQHQW
21�FRPPDQG� ZLOO� QRW� SURGXFH� DQ\
FORVLQJ�RI� WKH� FLUFXLW�EUHDNHU� DIWHU� LW
KDV� WULSSHG� RU� DIWHU� DQ� 2))�

FRPPDQG�� +RZHYHU�� LI� WKH� 21�
FRPPDQG� LV� FRQQHFWHG� LQ� VHULHV
ZLWK� WKH� UHDG\�WR�FORVH� VLJQDO� WKLV
ZLOO�SURGXFH�D�FORVLQJ�RI� WKH�FLUFXLW�
EUHDNHU�ZKHQHYHU�WKH�UHDG\�WR�FORVH
VLJQDO�DSSHDUV��HYHQ�DIWHU�D� WULSSLQJ
RI�WKH�FLUFXLW�EUHDNHU�

2.3.2.� Locking to prevent

closing

&LUFXLW�%UHDNHU� FDQ� EH� SUHYHQWHG
IURP� FORVLQJ� XQGHU� JHQHUDO� RU
VSHFLILF� FRQGLWLRQV� E\� D� UDQJH� RI
PHFKDQLFDO� DQG�RU� HOHFWULFDO� ORFNLQJ
GHYLFHV�� 'HSHQGLQJ� RQ� WKH� YHUVLRQ
RI� FLUFXLW�EUHDNHU�� LW� FDQ� EH� ORFNHG
DJDLQVW� FORVLQJ� E\� DQ� LQGLYLGXDO
ORFNLQJ� GHYLFH� RU� D� FRPELQDWLRQ� RI
GHYLFHV�
)RU� PHFKDQLFDO� ORFNLQJ�� YDULRXV
VDIHW\� ORFNV�� D� ORFNLQJ� GHYLFH� DQG
PXWXDO� PHFKDQLFDO� LQWHUORFNLQJ� DUH
DYDLODEOH�
(OHFWULFDO� ORFNLQJ� FDQ� EH
LPSOHPHQWHG� ZLWK� HLWKHU� DQ
XQGHUYROWDJH� UHOHDVH� RU�� LI� DQ
XQLQWHUUXSWHG� SRZHU� VXSSO\� LV
DYDLODEOH��ZLWK�D�VKXQW�UHOHDVH�WKDW�LV
SHUPDQHQWO\�HQHUJLVHG�

"Mechanical ON" button
,Q� LWV� VWDQGDUG� IRUP�� WKH
PHFKDQLFDOO\� RSHUDWLQJ� 21� LV� D
SXVKEXWWRQ�� ,I� WKH� EUHDNHU� LV
HTXLSSHG� ZLWK� DQ� HOHFWULFDO� FORVLQJ�
WKH� �PHFKDQLFDO� 21�� SXVKEXWWRQ� LV
FRYHUHG�ZLWK�D�VHDOLQJ�FDS��$��6%�
VDIHW\�NH\� ORFN� �RU�RWKHU� W\SH��&(6�
%.6�� ,.21�� FDQ� DOVR� EH� VXSSOLHG
LQVWHDG�RI� WKH�VWDQGDUG�SXVKEXWWRQ�
,I� WKH� NH\� LV� UHPRYHG� LQ� WKH� ���
SRVLWLRQ�� LW� LV� QR� ORQJHU� SRVVLEOH� WR
E\SDVV�WKH�HOHFWULFDO�21�LQWHUORFNLQJ
FLUFXLWU\�

"Electrical ON" button
7KH� HOHFWULFDO� dRSHUDWLQJ� 21o
SXVKEXWWRQ� DOORZV� WKH� UHJXODU
HOHFWULFDO� 21�� ([WHUQDO� HOHFWULFDO
LQWHUORFNLQJ� LV� HDVLO\� LPSOHPHQWHG
E\� VHULHV� FRQQHFWLRQ� ZLWK� WKLV
SXVKEXWWRQ��7KLV�EXWWRQ�FDQ� UHSODFH
D�ORFDO�FRQWURO�GHYLFH��ORFDWHG� LQ�WKH
FXELFOH�GRRU���$�VHDOLQJ�FDS�RU�VDIHW\
ORFN�LV�DYDLODEOH�IRU�WKLV�SXVKEXWWRQ�

2.4.� Switch OFF

7KH� �:1�� FLUFXLW�EUHDNHU� FDQ� EH
VZLWFKHG�RII�

8QGHU�QRUPDO�FRQGLWLRQV�
• %\� SUHVVLQJ� WKH� 2))� SXVKEXWWRQ
RQ�WKH�FRQWURO�SDQHO�RI�WKH�EUHDNHU

• 9LD�DX[LOLDU\�UHOHDVHV��DOO� W\SHV��E\
UHPRWH�FRQWURO��HLWKHU�GLUHFW�ZLULQJ
RU� YLD� 352),%86� '3� �VHH
FRPPXQLFDWLRQ�

8QGHU�IDXOW�FRQGLWLRQV�
• %\� WULSSLQJ� VLJQDO� IURP� WKH
RYHUFXUUHQW�UHOHDVH�V\VWHP�GXH�WR
DQ\� IDXOW� FRQGLWLRQV� �2YHUORDG�
HDUWK�IDXOW��VKRUW�FLUFXLW��HWF���

"Mechanical OFF" button
,Q� LWV� VWDQGDUG� IRUP�� WKH
PHFKDQLFDOO\� RSHUDWLQJ� 2))� LV� D
SXVKEXWWRQ�� $Q� DGGLWLRQDO� VHDOLQJ
FDS� SURWHFWV� WKH� EXWWRQ� IURP
XQDXWKRULVHG�XVH�
$� �6%�� VDIHW\� NH\� ORFN� �RU� RWKHU
W\SH�� &(6�� %.6�� ,.21�� FDQ� DOVR� EH
VXSSOLHG� LQVWHDG� RI� WKH� VWDQGDUG
SXVKEXWWRQ��,I�WKH�NH\�LV�UHPRYHG�LQ
WKH� ���� SRVLWLRQ�� LW� FDQ� EH� XVHG� WR
XQORFN� DQRWKHU� FLUFXLW�EUHDNHU� �LQ
DFFRUGDQFH� ZLWK� D� NH\� FLUFXODWLRQ
VHTXHQFH��

(0(5*(1&<�6723�SXVKEXWWRQ
7KLV� PXVKURRP� KHDG� SXVKEXWWRQ
ODWFKHV� LQ� WKH�2))�SRVLWLRQ�ZKHQ� LW
LV� RSHUDWHG�� DQG� WKH� FLUFXLW�EUHDNHU
FDQQRW� EH� FORVHG� DJDLQ�� XQWLO� WKH
SXVKEXWWRQ� KDV� EHHQ� XQODWFKHG� E\
WXUQLQJ�WKH�PXVKURRP�KHDG�

/RFNLQJ� GHYLFH� WR� SUHYHQW
FORVLQJ
7KLV� ORFNLQJ� GHYLFH� ILWWLQJ� LQWR� WKH
FRQWURO� SDQHO� FRYHUV� WKH
dPHFKDQLFDO� 21o� EXWWRQ� EHLQJ� LQ
WKH�ORFNLQJ�SRVLWLRQ�DQG�LW�UHWDLQV�WKH
dPHFKDQLFDO� 2))o� EXWWRQ� LQ� WKH
GHSUHVVHG� SRVLWLRQ�� 7KH� ORFNLQJ
GHYLFH� FDQ� EH� VHFXUHG� LQ� FORVHG
ZLWK�XS�WR���SDGORFNV�

&$67(//�� )2575(66� RU� .,5.
.(<�ORFN
7KH� �:1�� FDQ� EH� SUHSDUHG� IRU
WKHVH� ORFNLQJ� GHYLFHV� ZLWK� D
PRXQWLQJ� NLW�� :KHQ� D� ORFN� LV
LQVWDOOHG�� WKH� FLUFXLW�EUHDNHU� LV
SUHYHQWHG� IURP� FORVLQJ� DQG� WKH
�FRQGLWLRQV�IRU�DQ�LVRODWRU��DUH�PHW�LQ
WKH� 2))� SRVLWLRQ�� $Q� DGGLWLRQDO
DFFHVV�ORFN�FDQ�DOVR�EH�VXSSOLHG�IRU
&$67(//��)2575(66�DQG�.,5.�.(<
ORFNV� ZLWK� D� IODS� WKDW� SUHYHQWV
LQVHUWLRQ�RI�WKH�NH\��7KH�IODS�FDQ�EH
VHFXUHG�ZLWK�XS�WR���SDGORFNV�

1RW� UHDG\� WR
FORVH

5HDG\� WR
FORVH
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2.5.� Auxiliary release

8S� WR� WZR� DX[LOLDU\� UHOHDVHV� FDQ� EH
LQVWDOOHG� DW� WKH� VDPH� WLPH�
8QGHUYROWDJH�DQG�VKXQW�UHOHDVHV�DUH
DYDLODEOH�� 7KH� VKXQW� UHOHDVHV� DUH
LQWHQGHG� IRU� RSHQLQJ� XQGHU� QRUPDO
FRQGLWLRQV�� 7KH\� DOVR� IHDWXUH
DQRWKHU� IXQFWLRQ� �� HOHFWULFDO� ORFNLQJ
WR� SUHYHQW� FORVLQJ� �FRQWLQXRXVO\
HQHUJLVHG��
7KH� IROORZLQJ� FRPELQDWLRQV� DUH
SRVVLEOH�

� VKXQW�UHOHDVH

RU � XQGHUYROWDJH�UHOHDVH

RU � VKXQW�UHOHDVH

RU
�

�
�

VKXQW� UHOHDVH
XQGHUYROWDJH�UHOHDVH

$X[LOLDU\�UHOHDVH $SSOLFDWLRQ 0HWKRG�RI�RSHUDWLRQ

6KXQW�UHOHDVH��I���)���)�� )RU� UHPRWH� RSHQLQJ� RI� WKH� FLUFXLW�EUHDNHU� DQG
ORFNLQJ�WR�SUHYHQW�FORVLQJ

7KH�VKXQW�UHOHDVH�LV�GHVLJQHG�IRU�FRQWLQXRXV�HQHUJL]DWLRQ��,W
ORFNV� WKH� FLUFXLW�EUHDNHU� DJDLQVW� FORVLQJ� DQG� SUHYHQWV
DFFLGHQWDO�UHSHDW�DFWLRQ

2SWLRQDOO\�ZLWK��VWRUHG�HQHUJ\�GHYLFH

�:;������-���������

7R� HQVXUH� VKRUW� WHUP� WULSSLQJ� RI� WKH� FLUFXLW�
EUHDNHU����VHFRQGV�WR���PLQXWHV��GHSHQGLQJ�RQ
WKH� FKDUJLQJ� OHYHO�� DIWHU� LQWHUUXSWLRQ� RI� WKH
FRQWURO�YROWDJH�

7KH�FRQWURO� YROWDJH� IRU�VWRUHG�HQHUJ\�GHYLFH�DV�ZHOO�DV� IRU
VKXQW� UHOHDVH�PXVW� EH� HTXDO��:KHQ� WKH� FRQWURO� YROWDJH� LV
DSSOLHG��WKH�VWRUHG�HQHUJ\�GHYLFH�UHFKDUJHV�DXWRPDWLFDOO\�

8QGHUYROWDJH�UHOHDVH��U���)�� )RU�UHPRWH�RSHQLQJ��ORFNLQJ�WKH�FLUFXLW�EUHDNHU�
XVH� RI� WKH� FLUFXLW�EUHDNHU� DV� (0(5*(1&<
6723� VZLWFK� LQ� FRQMXQFWLRQ� ZLWK� D� VHSDUDWHO\
ILWWHG�(0(5*(1&<�6723�GHYLFH�

2Q� GHHQHUJL]DWLRQ� �YROWDJH� GURS��� WKH� XQGHUYROWDJH� UHOHDVH
RSHQV�WKH�FLUFXLW�EUHDNHU��7KLV�UHOHDVH�FDQ�DOVR�EH�VZLWFKHG
RYHU� IURP�D�GHOD\�RI��� WR�����PV� LQ�RUGHU� WR�DOORZ�YROWDJH
LQWHUUXSWLRQV�ZLWKRXW�WULSSLQJ�

8QGHUYROWDJH� UHOHDVH�ZLWK� GHOD\� �UF�
�)��

)RU�UHPRWH�RSHQLQJ��ORFNLQJ�WKH�FLUFXLW�EUHDNHU�
LQ� FDVH� WKH� VKRUW� WLPH� YROWDJH� LQWHUUXSWLRQ
VKRXOG�QRW�FDXVH�WKH�FLUFXLW�EUHDNHU�WR�WULS��H�J�
GXULQJ�PRWRU�VWDUWLQJ��

7KH�GHOD\�XQLW�LQWHJUDWHG�LQ�WKH�XQGHUYROWDJH�UHOHDVH�VWRUHV
HQHUJ\� IRU� XS� WR� ���� V� IRU� VXSSO\LQJ� WKH� UHOHDVH�� ,I� WKH
YROWDJH�LQWHUUXSWLRQ�ODVWV�ORQJHU�WKDQ�WKH�VHW�GHOD\�WLPH��WKH
FLUFXLW�EUHDNHU� LV� WULSSHG��7KH�GHOD\� WLPH� FDQ�EH� VHW� DW� WKH
XQGHUYROWDJH� UHOHDVH� DV� UHTXLUHG� WR� D� PXOWLSOH� RI� ���� V
EHWZHHQ�����DQG�����V�

)LJ������6KXQW�UHOHDVH��I�

)LJ�����
8QGHUYROWDJH�UHOHDVH�ZLWK

GHOD\��UF�

)LJ�����
8QGHUYROWDJH�UHOHDVH��U�
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2.6.� Opening and locking device

%ORFNLQJ�ORFNLQJ� GHYLFH� PRXQWHG� RQ
WKH�FRQWURO�SDQHO

$FWLYDWLRQ�RI�WKH�ORFN (IIHFWLYHQHVV

/RFNLQJ� GHYLFH
FRYHULQJ� WKH
�PHFKDQLFDO� 2))�
DQG� �HOHFWULFDO� 21�
EXWWRQV

8S� WR���SDGORFNV�SUHYHQW� DFFHVV� WR
WKH� EXWWRQV� IRU� PHFKDQLFDOO\
RSHUDWHG� RSHQLQJ� DQG� HOHFWULFDOO\
RSHUDWHG� FORVLQJ�� ZLWK� WKH
�PHFKDQLFDO� 2))�� EXWWRQ� ORFNHG� LQ
WKH�SUHVVHG�SRVLWLRQ�

3UHYHQWV� PHFKDQLFDOO\� DQG� HOHFWULFDOO\
RSHUDWHG�FORVLQJ�

(0(5*(1&<
6723� SXVKEXWWRQ
�VHOI�ODWFKLQJ�

$FWLYDWLRQ� E\� SUHVVLQJ� WKH
(0(5*(1&<�6723�EXWWRQ�ZKLFK�LV
ILWWHG� LQ� SODFH� RI� WKH� �PHFKDQLFDO
2))��EXWWRQ�

3UHYHQWV� PHFKDQLFDOO\� DQG� HOHFWULFDOO\
RSHUDWHG�FORVLQJ�XQWLO�WKH�SXVKEXWWRQ�LV
UHOHDVHG� E\� WXUQLQJ� WKH� (0(5*(1&<
6723�EXWWRQ�

&$67(//� RU
)2575(66� RU
.,5.�.(<�ORFN

7KH� �PHFKDQLFDO� 2))�� EXWWRQ� LV
ORFNHG� LQ� WKH� SUHVVHG� SRVLWLRQ�� ,Q
WKH�����SRVLWLRQ��ORFN�QRW�DFWLYH��� WKH
NH\V� DUH� XQUHPRYDEOH�� ,Q� WKH� ���
SRVLWLRQ� �ORFN� DFWLYH��� WKH� NH\V� DUH
IUHH�DQG�FDQ�EH�UHPRYHG�

3UHYHQWV� PHFKDQLFDOO\� DQG� HOHFWULFDOO\
RSHUDWHG�FORVLQJ�

$FFHVV
SUHYHQWLRQ
ZLWK� ORFNV
PDGH� E\
&$67(//�
)2575(66�
.,5.�.(<

$�FRYHULQJ� IODS� LV� ORFNHG�ZLWK�XS� WR
�� SDGORFNV� LQ� IURQW� RI� WKH� ORFN�� WR
SUHYHQW�LQVHUWLRQ�RI�WKH�NH\�

3UHYHQWV� PHFKDQLFDOO\� DQG� HOHFWULFDOO\
RSHUDWHG�FORVLQJ�

6DIHW\� ORFN� �&(6�� %.6�� ,2.21�
LQVWHDG� RI� WKH� �PHFKDQLFDO� 2))�
EXWWRQ

/RFNHG
.H\� FDQQRW� EH� UHPRYHG� XQOHVV� LQ
21�SRVLWLRQ

3UHYHQWV� PHFKDQLFDOO\� DQG� HOHFWULFDOO\
RSHUDWHG�FORVLQJ�

6HDOLQJ� FDS
FRYHULQJ� WKH
�PHFKDQLFDO� 21�
EXWWRQ

6HDOHG 3UHYHQWV�PHFKDQLFDOO\�RSHUDWHG�FORVLQJ�
FORVLQJ�VWD\V�SRVVLEOH�YLD��HOHFWULFDO�21�
EXWWRQ�RU�UHPRWH�FRQWURO�

6DIHW\� ORFN� �&(6�
%.6�� ,.21�� LQVWHDG
RI� WKH� �PHFKDQLFDO
21��EXWWRQ

/RFNHG 3UHYHQWV�PHFKDQLFDOO\�RSHUDWHG�FORVLQJ�
FORVLQJ�VWD\V�SRVVLEOH�YLD��HOHFWULFDO�21�
EXWWRQ�RU�UHPRWH�FRQWURO�
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%ORFNLQJ�ORFNLQJ� GHYLFH� PRXQWHG� RQ
WKH�FRQWURO�SDQHO

$FWLYDWLRQ�RI�WKH�ORFN (IIHFWLYHQHVV

6HDOLQJ� FDS� FRYHULQJ� WKH� �HOHFWULFDO
21��EXWWRQ�

6HDOHG 3UHYHQWV� HOHFWULFDOO\� RSHUDWHG� FORVLQJ
IURP� WKH� FRQWURO� SDQHO�� FORVLQJ� LV� VWLOO
SRVVLEOH�YLD�UHPRWH�FRQWURO�

6HDOLQJ�FDS�FRYHULQJ�WKH� �PHFKDQLFDO
2))��EXWWRQ�

6HDOHG 3UHYHQWV� PHFKDQLFDO� RSHUDWHG� RSHQLQJ
DW� WKH� FRQWURO� SDQHO�� RSHQLQJ� LV� VWLOO
SRVVLEOH� YLD� DX[LOLDU\� UHOHDVH� RU� UHPRWH
FRQWURO�

7UDQVSDUHQW� FRYHU
LQ� IURQW� RI� WKH
RYHUFXUUHQW� UHOHDVH
(standard)

6HDOHG %ORFNV� DFFHVV� WR� SDUDPHWHU� VHWWLQJ
DUHDV�� WKH� TXHU\� DQG� WHVW� EXWWRQV
UHPDLQ�DFFHVVLEOH�

(OHFWULFDO� FORVLQJ� ORFNV� PRXQWHG� LQ
WKH�FLUFXLW�EUHDNHU

$FWLYDWLRQ�RI�WKH�ORFN (IIHFWLYHQHVV

8QGHUYROWDJH�UHOHDVH 1R� YROWDJH� VXSSOLHG� WR� WKH
XQGHUYROWDJH�UHOHDVH

3UHYHQWV� PHFKDQLFDOO\� DQG� HOHFWULFDOO\
RSHUDWHG�FORVLQJ�

6KXQW�UHOHDVH��DOVR�LPSOHPHQWDEOH�DV
HOHFWULFDO�FORVLQJ�ORFN�

9ROWDJH� VXSSOLHG� WR� WKH� VKXQW
UHOHDVH

3UHYHQWV� PHFKDQLFDOO\� DQG� HOHFWULFDOO\
RSHUDWHG�FORVLQJ�

%ORFNLQJ�ORFNLQJ�GHYLFH $FWLYDWLRQ�RI�WKH�ORFN (IIHFWLYHQHVV

0XWXDO
PHFKDQLFDO
LQWHUORFNLQJ

$FWLYDWHG�E\�WKH�FRQWDFW�SRVLWLRQV�RI
WKH�FLUFXLW�EUHDNHUV

3UHYHQWV� PHFKDQLFDOO\� DQG� HOHFWULFDOO\
RSHUDWHG�FORVLQJ�

/RFNLQJ
GHYLFH� WR
SUHYHQW
FORVLQJ� RI
WKH� FXELFOH
GRRU

6DIHW\� ORFN� �&(6�� %.6�� ,.21�
2�0�5���

2Q�WKH�IURQW�SDQHO�RI�WKH�VZLWFKJHDU
FXELFOH

3UHYHQWV� PHFKDQLFDOO\� DQG� HOHFWULFDOO\
RSHUDWHG�FORVLQJ�YLD�%RZGHQ�ZLUH��2QO\
HIIHFWLYH�IRU�GUDZ�RXW�FLUFXLW�EUHDNHUV�LQ
WKH�FRQQHFWHG�SRVLWLRQ�
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%ORFNLQJ�ORFNLQJ�GHYLFH $FWLYDWLRQ�RI�WKH�ORFN (IIHFWLYHQHVV

/RFNLQJ� GHYLFH
WR� SUHYHQW
PRYHPHQW� RI
WKH� GUDZ�RXW
FLUFXLW�EUHDNHU
(standard)

7KH�FUDQN�KROH�LV�EORFNHG�E\�PRYLQJ
WKH�FUDQN�KROH�FRYHU� LQWR�WKH�FORVHG
SRVLWLRQ�

7KH� VZLYHO� ULQJ� WKHQ� QHHGV� WR� EH
RSHQHG� DQG� ORFNHG� XVLQJ� RQH� RU
PRUH�SDGORFNV�

3UHYHQWV�RSHQLQJ�RI�WKH�FUDQN�KROH�DQG�
WKXV�� PRYLQJ� WKH� FLUFXLW�EUHDNHU� LQ� WKH
JXLGH�IUDPH�

6DIHW\� ORFN
�&(6�� %.6�
,.21�� 2�0�5��
LQ� WKH� IURQW
SDQHO�WR�SUHYHQW
PRYHPHQW�FORVL
QJ� RI� WKH� GUDZ�
RXW� FLUFXLW�
EUHDNHU

/RFN� WR� SUHYHQW� PRYHPHQW�
7KH�NH\�LV�UHPRYHG�LQ�WKH��,��SRVLWLRQ
ZLWK� WKH� FUDQN� KROH� FRYHU� EORFNLQJ
WKH�FUDQN�KROH�

/RFN� WR� SUHYHQW� FORVLQJ�
7KH�NH\�LV�UHPRYHG�LQ�WKH��,��SRVLWLRQ
ZLWK�WKH�FUDQN�KROH�FRYHU�IUHH�RI�WKH
FUDQN�KROH�

3UHYHQWV�RSHQLQJ�RI�WKH�FUDQN�KROH�DQG�
WKXV�� PRYLQJ� WKH� FLUFXLW�EUHDNHU� LQ� WKH
JXLGH�IUDPH�

3UHYHQWV� PHFKDQLFDOO\� DQG� HOHFWULFDOO\
RSHUDWHG� FORVLQJ�� 7KH� FLUFXLW�EUHDNHU
FDQ�VWLOO�EH�PRYHG�

/RFNLQJ� GHYLFH� �LQ� WKH� FRQWURO� SDQHO�
WR� SUHYHQW� RSHQLQJ� RI� WKH� FXELFOH
GRRU�

$FWLYDWHG�E\�D�OHYHU�PHFKDQLVP�WKDW
PRYHV� LQWR� D� ULQJ� RQ� WKH� LQVLGH� RI
WKH�FXELFOH�GRRU� WKDW� LV�RSHUDWHG�E\
WKH�GUDZ�RXW�FLUFXLW�EUHDNHU

(IIHFWLYH� LQ� WKH� FRQQHFWHG� SRVLWLRQ�
:KHQ� WKH� FLUFXLW�EUHDNHU� LV� FORVHG�� WKH
FXELFOH� GRRU� FDQ� QRW� EH� RSHQHG� �IRU
DGMXVWPHQW� SXUSRVH�� WKH� ORFN� FDQ� EH
RSHQHG�XVLQJ�D�WRRO��

/RFNLQJ� GHYLFH� WR� SUHYHQW� FORVLQJ� RI
WKH� FLUFXLW�EUHDNHU� ZKHQ� WKH� FXELFOH
GRRU� LV� RSHQ

$FWLYDWHG� E\� DQ� DGGLWLRQDO� PRGXOH
WKDW�TXHULHV�WKH�SRVLWLRQ�RI�WKH�GRRU
EHIRUH�FORVLQJ

3UHYHQWV� PHFKDQLFDOO\� DQG� HOHFWULFDOO\
RSHUDWHG�FORVLQJ�

/RFNLQJ�GHYLFH�WR�SUHYHQW�PRYHPHQW
ZKHQ�WKH�FXELFOH�GRRU�LV�RSHQ

$FWLYDWHG� E\� D� PHFKDQLVP� WKDW
SUHYHQWV� WKH� KDQG� FUDQN� EHLQJ
DWWDFKHG�WR�WKH�VSLQGOH�VKDIW

3UHYHQWV� DWWDFKPHQW� RI� WKH� FUDQN� DQG�
WKXV�� PRYLQJ� RI� WKH� FLUFXLW�EUHDNHU� LQ
WKH�JXLGH�IUDPH�

/RFN� WR�SUHYHQW� WKH�GUDZ�RXW� FLUFXLW�
EUHDNHU� IURP� EHLQJ� LQVHUWHG� RQ� WKH
JXLGH�IUDPH�(standard�

(DFK� JXLGH� UDLO� LV� EORFNHG� DJDLQVW
PRYLQJ� RXW� DQG� ORFNHG� ZLWK
SDGORFNV

3UHYHQWV�WKH�JXLGH�UDLOV�EHLQJ�GUDZQ�RXW
DQG�� WKXV�� LQVHUWLRQ� RI� D� FLUFXLW�EUHDNHU
LQ�WKH�JXLGH�IUDPH�



�:1��&LUFXLW�%UHDNHUV ���&RQVWUXFWLRQ�DQG�2SHUDWLRQ�RI�WKH�&LUFXLW�%UHDNHU

��

2.7.� Mutual mechanical

interlocking

7ZR�RU�WKUHH�FLUFXLW�EUHDNHUV�FDQ�EH
PHFKDQLFDOO\�LQWHUORFNHG�
)RU�WKLV�SXUSRVH�HDFK�FLUFXLW�EUHDNHU
KDV� WR�EH� ILWWHG�ZLWK�DQ� LQWHUORFNLQJ
PRGXOH�� :KLOH� EHLQJ� PRXQWHG� WKH
LQWHUORFNLQJ� PRGXOH� LV� VHW� IRU� WKH
W\SH�RI�LQWHUORFNLQJ�UHTXLUHG�
'UDZ�RXW�DQG� IL[HG�PRXQWHG�FLUFXLW�
EUHDNHUV�KDYH�GLIIHUHQW�EXW�PXWXDOO\
FRPSDWLEOH� LQWHUORFNLQJ� PRGXOHV
ZKLFK� DOORZV� WKHP� WR� EH
LPSOHPHQWHG� LQ� FRPELQDWLRQ� LQ� DQ
LQWHUORFNLQJ�FLUFXLW�
,QIRUPDWLRQ� FRQFHUQLQJ� WKH
LQWHUORFNLQJ� IXQFWLRQ� VHWWLQJV� LV
H[FKDQJHG� YLD� %RZGHQ� FDEOHV�
'UDZ�RXW� FLUFXLW�EUHDNHUV� FDQ� RQO\
EH� LQWHUORFNHG� ZKHQ� EHLQJ� LQ� D
FRQQHFWHG� SRVLWLRQ� LQ� WKH� JXLGH
IUDPH�� 7KH� FLUFXLW�EUHDNHUV� FDQ� EH

PRXQWHG�VLGH�E\�VLGH�RU�DERYH�HDFK
RWKHU�� WKH� GLVWDQFH� EHWZHHQ� WKHP
EHLQJ�RQO\�GHWHUPLQHG�E\�WKH�OHQJWK
RI� WKH� %RZGHQ� FDEOH�� 7KH� %RZGHQ
FDEOH�RI���P� OHQJWK� �DV� VWDQGDUG�� LV
GHOLYHUHG� ZLWK� HDFK� LQWHUORFNLQJ
PRGXOH�� WKH� PLQLPXP

EHQGLQJ�UDGLXV�EHLQJ�����PP�
7KH� PHFKDQLFDO� HQGXUDQFH� RI� WKH
%RZGHQ� FDEOH� LV� ������� RSHUDWLQJ
F\FOHV�� 7KH� LQWHUORFNLQJ� PRGXOH� LV
PRXQWHG� DW� WKH� ULJKW� VLGH� RI� WKH
FLUFXLW�EUHDNHU��VHH�)LJ�������RU�JXLGH
IUDPH
�

([DPSOH 9HUVLRQ &RQWDFW�SRVLWLRQV 'HVFULSWLRQ

$ % ��FLUFXLW�EUHDNHUV�DJDLQVW�HDFK�RWKHU�

N
S

1-
52

05

G

BA

� �
�
�

�
�
�

2QH� FLUFXLW�EUHDNHU� FDQ� RQO\� EH� VZLWFKHG� RQ� LI� WKH� RWKHU� LV
VZLWFKHG�RII�

(DFK� FLUFXLW�EUHDNHU� IHDWXUHV� RQH� LQWHUORFNLQJ� PRGXOH� DQG� RQH
%RZGHQ�FDEOH�

No extra Bowden cable necessary.

$ % & ��FLUFXLW�EUHDNHUV�DJDLQVW�HDFK�RWKHU�
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$Q\�WZR�FLUFXLW�EUHDNHUV�FDQ�EH�VZLWFKHG�RQ��DQG�WKH�WKLUG�ZLOO�EH
ORFNHG�

(DFK� FLUFXLW�EUHDNHU� IHDWXUHV� RQH� LQWHUORFNLQJ� PRGXOH� DQG� RQH
%RZGHQ�FDEOH�

For each breaker, one extra Bowden cable must be ordered

separately.

$ % & ��FLUFXLW�EUHDNHUV�DJDLQVW�HDFK�RWKHU�
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:KHQ�RQH�FLUFXLW�EUHDNHU�LV�VZLWFKHG�RQ��WKH�RWKHU�WZR�FDQQRW�EH
VZLWFKHG�RQ�

(DFK� FLUFXLW�EUHDNHU� IHDWXUHV� RQH� LQWHUORFNLQJ� PRGXOH� DQG� RQH
%RZGHQ�FDEOH�

For each breaker, one extra Bowden cable must be ordered

separately.

$ % & ��FLUFXLW�EUHDNHUV�DJDLQVW�HDFK�RWKHU�
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7ZR� FLUFXLW�EUHDNHUV� FDQ� EH� VZLWFKHG� RQ� LQGHSHQGHQWO\� RI� HDFK
RWKHU��ZKHUHDV�WKH�WKLUG�FDQ�EH�VZLWFKHG�RQ�RQO\�ZKHQ�WKH�RWKHU
WZR� DUH� VZLWFKHG�RII��:KHQ� WKH� WKLUG� FLUFXLW�EUHDNHU� LV� VZLWFKHG
RQ�WKH�RWKHU�WZR�FDQQRW�EH�VZLWFKHG�RQ�

7KH� WZR� FLUFXLW�EUHDNHU� IHDWXUH� RQH� LQWHUORFNLQJ�PRGXOH� DQG� RQH
%RZGHQ�FDEOH�HDFK�

For each breaker, one extra Bowden cable must be ordered

separately.

)LJ�� ���� �:1�� FLUFXLW�EUHDNHU�
��SROH�� ZLWK� LQWHUORFNLQJ
PRGXOH�DQG�%RZGHQ�FDEOH

)LJ�� ���� ,QWHUORFNLQJ� PRGXOH� ZLWK
%RZGHQ�FDEOH
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2.8.� Overcurrent release

system

2.8.1.� Construction

7KH� RYHUFXUUHQW� UHOHDVH� V\VWHP
FRPSULVHV� WKH� IROORZLQJ
FRPSRQHQWV� GHSHQGLQJ� RQ� WKH
YHUVLRQ�XVHG�
• ��RU���FXUUHQW�WUDQVIRUPHUV
• 2YHUFXUUHQW�UHOHDVH
• 7ULSSLQJ�VROHQRLG
• 0HFKDQLFDO�UHFORVLQJ�ORFNRXW
• 7ULSSHG�VLJQDOOLQJ�FRQWDFW

,Q� FDVH� RI� �� SROH� FLUFXLW�EUHDNHUV�� �
FXUUHQW� WUDQVIRUPHUV� DUH� LQVWDOOHG
LQWHUQDOO\�� ,I�DQ�DGGLWLRQDO��WK�FXUUHQW
WUDQVIRUPHU� LV� LQVWDOOHG� LQ� WKH� 1�
FRQGXFWRU�� 1�FRQGXFWRU� RYHUORDG
SURWHFWLRQ� LV� SRVVLEOH� �IRU� RYHUORDG
UHOHDVH�YHUVLRQ�&��'��(��+��-��1�DQG

3��DV�ZHOO�DV�HDUWK� IDXOW� �IRU�YHUVLRQ
&��(��-�DQG�3���$QRWKHU�SRVVLELOLW\�IRU
HDUWK�IDXOW�PRQLWRULQJ�LQ�D�V\VWHP�LV
WR� PRXQW� D� FXUUHQW� WUDQVIRUPHU� DW
WKH�VWDU�SRLQW�RI�WKH�WUDQVIRUPHU�

,Q� FDVH� RI� ��SROH� FLUFXLW�EUHDNHUV�� �
FXUUHQW� WUDQVIRUPHUV� �ZLWK� WKH
H[FHSWLRQ� RI� YHUVLRQ� %�� 9�� (� DQG� -�
DUH� LQVWDOOHG� LQWHUQDOO\�� 7KLV� PHDQV
WKDW�1�FRQGXFWRU�RYHUORDG�SURWHFWLRQ
DQG� HDUWK� IDXOW� SURWHFWLRQ� DUH
SRVVLEOH�

Current Transformers
7KH� FXUUHQW� WUDQVIRUPHUV� KDYH� WZR
IXQFWLRQV�
• 0HDVXUHG� YDOXH� DFTXLVLWLRQ� �&7
V
7��� 7��� 7�� DQG� LI� DSSOLFDEOH�� 7��
7���7��

• 3RZHU� VXSSO\� IRU� WKH� RYHUFXUUHQW
UHOHDVH��RQO\�E\�&7
V�7���7���7��

$Q� DX[LOLDU\� SRZHU� VXSSO\� LV� QRW
HVVHQWLDO� IRU� WKH� EDVLF� IXQFWLRQV� RI

WKH� RYHUFXUUHQW� UHOHDVH� V\VWHP�� ,WV
DFWLYDWLRQ�� KRZHYHU�� QHHGV� WKH
IROORZLQJ�PLQLPXP�FXUUHQWV�WKURXJK
WKH�PDLQ�FRQWDFW�V\VWHP�
• &LUFXLW�EUHDNHU� ZLWKRXW� HDUWK� IDXOW
UHOHDVH�
7ZR�SKDVH�FXUUHQW�
�����[�QRPLQDO�WUDQVIRUPHU�FXUUHQW
7KUHH�SKDVH�FXUUHQW�
�����[�QRPLQDO�WUDQVIRUPHU�FXUUHQW

• &LUFXLW�EUHDNHU� ZLWK� HDUWK� IDXOW
UHOHDVH�
�����[�QRPLQDO�WUDQVIRUPHU�FXUUHQW

,I�WKH�VROLG�VWDWH�RYHUFXUUHQW�UHOHDVH
LV� UHPRYHG� WKH� EUHDNHU� LV� RQO\
SHUPLWWHG� WR� EH� XVHG� ZKHQ� WKH
UHVSRQGLQJ�FXUUHQW� WUDQVIRUPHUV�DUH
UHPRYHG�DW� WKH�VDPH�WLPH��:LWKRXW
WKH� RYHUFXUUHQW� UHOHDVH� WKH
SURWHFWLQJ�IXQFWLRQV�DUH�WDNHQ�RXW�RI
VHUYLFH�

)LJ������2YHUFXUUHQW�UHOHDVH�W\SH�%�IRU��:1��FLUFXLW�EUHDNHU
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Overcurrent release
9DULRXV� YHUVLRQV� RI� RYHUFXUUHQW
UHOHDVH� DUH� DYDLODEOH�� 7KH\� DUH� QRW
VSHFLILF�WR�WKH�VL]H�RI�FLUFXLW�EUHDNHU
DQG�IHDWXUH�
• 3RZHU�VXSSO\�HOHFWURQLFV
• 6LJQDO�FRQGLWLRQLQJ
• 6LJQDO�HYDOXDWLRQ���SURFHVVRU�
• 2XWSXW�OHYHO
• &RQWURO�HOHPHQWV
• 6LJQDOV�DQG�LQGLFDWRUV
• 5HVHW�DQG�WHVW�EXWWRQV

7KH� RXWSXWV� RI� WKH� RYHUFXUUHQW
UHOHDVH�DUH�FRQQHFWHG�WR�

DQG�GHSHQGLQJ�RQ�WKH�YHUVLRQ
• 7KH�VLJQDOOLQJ�V\VWHP
• 7KH�FRPPXQLFDWLRQ�V\VWHP
• 7KH�PHDVXUHPHQW�V\VWHP

7KH� VWDQGDUG� RYHUFXUUHQW� UHOHDVH
V\VWHP� FDQ� EH� XVHG� ZLWK� VXSSO\
IUHTXHQFLHV� RI� ���� ���� DQG� ���� +]�
'LJLWDO� VLJQDO� SURFHVVLQJ� JXDUDQWHHV
D�KLJK�DQG�FRQVWDQW�DFFXUDF\�RI� WKH
UHOHDVHV�

+DUPRQLFV� DQG� KLJKHU� IUHTXHQFLHV
UDLVH�WKH�WHPSHUDWXUH�RI�WKH�EXVEDUV
DQG� FDEOHV�� 7KH� KDUPRQLFV� DUH

HYDOXDWHG� DSSURSULDWHO\� LQ� WKH
RYHUORDG�UHOHDVH���D��EUDQFK��

Working temperature range for the

overcurrent release
7KH� FKDUDFWHULVWLF� FXUYHV� DQG
WROHUDQFH� UDQJHV� VKRZQ� RQ� WKH
IROORZLQJ� SDJHV� DUH� DSSOLFDEOH� IRU
DPELHQW� WHPSHUDWXUHV� RI� ��� WR
����&�� 7KH� UHOHDVH� FDQ� DOVR� EH
RSHUDWHG�DW�FLUFXLW�EUHDNHU�RSHUDWLQJ
WHPSHUDWXUHV� RI� IURP� ���� WR� ����&
ZKHUHE\� DQ� H[WHQGHG� WROHUDQFH
EDQG� PD\� DSSO\� EHORZ� ���&� DQG
DERYH�����&��

• WKH�WULSSLQJ�VROHQRLG

0HDVXUH ⇒ 'HFLGH ⇒ 7ULS

&XUUHQW�WUDQVIRUPHU ⇒ 2YHUFXUUHQW�UHOHDVH ⇒ 7ULS�VROHQRLG

)LJ�������2SHUDWLQJ�SULQFLSOH�IRU�WKH�RYHUFXUUHQW�UHOHDVH
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2.8.2.� Overcurrent release; Functions  overview

)XQFWLRQ

Basic functions

2YHUORDG�SURWHFWLRQ
(2.8.3.1)

Inverse time overload

release "a"

for the phases

6HWWLQJ�RI�WKH�RSHUDWLQJ�FXUUHQW I
r
�IURP������WR������ I

n

����JUDGLQJ
*UDGLQJ�IUHHO\�SURJUDPPDEOH
7LPH�ODJ�FODVV�T

C
� �RSHQLQJ�WLPH�DW�6 x I

r
�IL[HG�VHWWLQJ�T

C

�7KHUPDOo�PHPRU\
�3KDVH�IDLOXUH�VHQVLWLYLW\o��VHOHFWHDEOH�

for the N-conductor 
1

) 6HWWLQJ�RI�WKH�RSHUDWLQJ�FXUUHQW I
N

7LPH�ODJ�FODVV�T
C
�RI�WKH�1�FRQGXFWRU�VDPH�DV�RI�WKH�SKDVHV

6KRUW�FLUFXLW�SURWHFWLRQ
(2.8.3.2) I  >>

Short time delay

short circuit release z

6HWWLQJ�RI�WKH�UHVSRQVH�FXUUHQW I
d

6HWWLQJ�RI�WKH�GHOD\�WLPH�t
d

:LWK I²�GHSHQGHQW�GHOD\��WLPH�ODJ�VHWWLQJ�t
d
� �RSHQLQJ�WLPH�DW�12 x I

r

I  >>

Instantaneous

short circuit release n

6HWWLQJ�RI�WKH�UHVSRQVH�FXUUHQW I
i

(DUWK�IDXOW�SURWHFWLRQ Earth fault release g  
1

) 6HWWLQJ�RI�WKH�UHVSRQVH�FXUUHQW I
g

(2.8.3.3) 6HWWLQJ�RI�WKH�GHOD\�WLPH�t
g

:LWK I²�GHSHQGHQW�GHOD\� I² . t
g
� ��FRQVWDQW�

7KH I²�GHSHQGHQW�GHOD\�DSSOLHV�DV�IDU�DV�WKH�VHW�GHOD\�WLPH�t
g
.

7KHUHDIWHU�WKH�WULSSLQJ�WLPH�LV�FRQVWDQW��  t
g

'LVSOD\�E\�/&' (2.8.3.4) Operational current display

'LVSOD\�E\�/(' Operating display �$FWLYH��/('�IODVKHV�ZKHQ�RYHUFXUUHQW�UHOHDVH�LV�DFWLYDWHG
(2.8.3.5) Overload display

Tripped display

�$FWLYH��/('�IODVKHV�TXLFNO\
dDo�WULSSLQJ
d]�Qo��WULSSLQJ
d]o��WULSSLQJ
dQo��WULSSLQJ
d1o��WULSSLQJ
dJo��WULSSLQJ�DODUP

Alarm display �3�IDXOW
ϑ��WHPSHUDWXUH�!����&
3KDVH�LPEDODQFH�!�����
)UHHO\�VHOHFWDEOH�VLJQDO��WHPSHUDWXUH�!�����&��SKDVH�LPEDODQFH

7HVWLQJ Internal self test with LED display

(2.8.3.6) Connection of the test unit to the socket  X3

Basic features

6LJQDOOLQJ�FRQWDFW Ready to close &LUFXLW�EUHDNHU�FDQ�EH�VZLWFKHG�RQ
���12� Tripping signalling contact /DWFKLQJ��HIIHFWLYH�DIWHU��Do����]o����Qo����Jo�����WULSSLQJ

ZLWK�ZLWKRXW�PHFKDQLFDO�UHFORVLQJ�ORFNRXW
Additional features (2.8.3.7)

6LJQDOOLQJ�YLD
RSWRFRXSOHU�RXWSXWV

Additional functions 1 ([WHUQDO����9�'&���VXSSO\�IRU�DFWLYDWLRQ�SDUDPHWUL]DWLRQ
�FXUUHQW� FRQVXPSWLRQ� RI� RYHUFXUUHQW� UHOHDVH� DW� DQ� H[WHUQDO� ��� 9� '&
DPRXQWV�WR�����P$�PD[LPXP�
�3�IDXOW
ϑ��7HPSHUDWXUH�!����&
FRPELQHG�ZLWK�SKDVH�LPEDODQFH

Additional functions 2 /HDGLQJ�VLJQDO�RI�dDo��WULSSLQJ������PV�DKHDG�RI�WULSSLQJ����ORDG�VKHGGLQJ
DV�DGGLWLRQDO�IXQFWLRQV����EXW�SOXV����� /RDG�PRQLWRULQJ��UHVSRQVH�YDOXH����WR�������,U����WR����V

dJo�DODUP
=66��VKRUW�WLPH�JUDGLQJ�FRQWURO��FRPSDWLEOH�ZLWK��:1��DQG��:6��(2.8.4)

Communication via PROFIBUS-DP  (2.8.5)

'DWD�WUDQVPLVVLRQ Communication module LQ�FRPELQDWLRQ�ZLWK�DGGLWLRQDO�IXQFWLRQV���DQG�'3��:1��JDWHZD\
�2UGHU�1R����5.�������-&����%$��

Measurement module LQ�FRPELQDWLRQ�ZLWK�DGGLWLRQDO�IXQFWLRQV���DQG�'3��:1��JDWHZD\
�2UGHU�1R����5.������-&����%$����&RPPXQLFDWLRQ��DERYH��SOXV�PHDVXUHPHQW�IXQFWLRQV

1)�:LWK���SROH�FLUFXLW�EUHDNHU�ZLWK�DV\PPHWULFDO�SKDVH�ORDGLQJ��DQ�DGGLWLRQDO�FXUUHQW�WUDQVIRUPHU�LV�QHFHVVDU\�
:LWK� ��SROH� FLUFXLW�EUHDNHUV�� D� FXUUHQW� WUDQVIRUPHU� LQ� WKH� 1�FRQGXFWRU� LV� LQVWDOOHG� LQVLGH� WKH� EUHDNHU� �H[FHSW
RYHUFXUUHQW�UHOHDVHV�(�DQG�)�

2)�dJo�WULSSLQJ�RFFXUV�LQ�FDVH�RI��7ULS��VHWWLQJ�RQ
t
g
� DGMXVWPHQW� GLDO� RI� WKH� RYHUFXUUHQW� UHOHDVH

RU�RQ�WKH�VOLGH�VZLWFK�
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2YHUFXUUHQW�UHOHDVH
YHUVLRQ� ��WK� SRVLWLRQ
RI�WKH�RUGHU�1R�

9�d]Qo %�dD]Qo &�*�dD]Q1Jo '�dD]Q1o (�)�dD]Q1Jo +�dD]Q1o

4)

-�.�dD]Q1Jo

4)

1�dD]Q1o 3�dD]Q1Qo

l l l l l l
l l

���V ���V �������V �������V �������V �������V �������V �������V
l l l l l l

m m m m l l l l
���RU������

I
r

���RU������
I
r

���RU������
I
r

����������
I
r

����������
I
n

���������
I
n

����������
I
n

����������
I
n

1.25 -12 x I
r

,U� ����������� I
n

1.5 - 12 x I
r

1.25 - 12 x I
r

1.25 - 12 x I
r

1.25 - 12 x I
r

0.5 -12 x I
n

0.5 - 12 x I
n

1.25 x I
r
������N$ 1.25 x I

r
�- 40 kA

������������PV ������������PV ������������PV ���������PV ���������PV ���������PV ���������PV ���������PV ���������PV
���������PV ���������PV ���������PV ���������PV ���������PV ���������PV

!�15 x I
n

!�15 x I
n

!�15 x I
n

!�1.5 - 12 x I
n

DQG I
i
� �RR

ZLWK�VHWWLQJ
I
i
  �RR� !

I
CU
� �I

CS
� �I

CW

�ORZHVW�YDOXH
DSSOLHV�

! 1.5 - 12 x I
n

DQG I
i
� �RR

ZLWK�VHWWLQJ
I
i
� �RR� !

I
CU
� �I

CS
� �I

CW

�ORZHVW�YDOXH
DSSOLHV�

!�1.5 - 12 x I
n

DQG I
i
� �RR

ZLWK�VHWWLQJ
I
i
� �RR� !

I
CU
� �I

CS
� �I

CW

�ORZHVW�YDOXH
DSSOLHV�

!�1.5 - 12 x I
n

DQG�I
i
� �RR

ZLWK�VHWWLQJ
I
i
� �RR� !

I
CU
� �I

CS
� �I

CW

�ORZHVW�YDOXH
DSSOLHV�

6L]H�,�
WR����N$
6L]H�,,�
WR����N$

6L]H�,�
WR����N$
6L]H�,,�
WR����N$

������������I
n

������������I
n

�����I
n
��������$ �����I

n
��������$

����������PV ����������PV ����������PV ����������PV
����������PV ����������PV ����������PV

l l l l
l l l l l l l l l

l l l l l l l l

l l l
l l l l l l
l l l l l l

l l l l l l l
l l l l

l l l l l l l l l
l l
l l

l��n l��n l l l l
l l l l l l l l l
l l l l l l l l l

l l l l l l l l l
l l l l l l l l l

s s s s l l

s s s s s s
s

s���n
s

s���n
s

s���n
s

s���n
s
s

s
s

s���n s���n s���n s���n s s
s���n s���n s���n s���n s s

s s s
s s s s s

s s s s s s

s s

4) $OO�IXQFWLRQV�VHOHFWDEOH�DGMXVWDEOH�E\�KDG�KHOG�XQLW l )XQFWLRQ�DV�VWDQGDUG
s )XQFWLRQ�DW�FKRLFH��DGG�RQ�SULFH�

n )XQFWLRQ�VHOHFWDEOH�DGMXVWDEOH�ZLWK�KDQG�KHOG�XQLW
m )XQFWLRQ�DFWLYH�ZKHQ�t

d
�LV�VHW�WR����PV��$YDLODEOH�DV�IURP������

GDWH�RI�PDQXIDFWXUH�IRU�RYHUFXUUHQW�UHOHDVH��%�
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Setting and display panels for overcurrent release

Setting of overload release

1�2SHUDWLQJ�FXUUHQW�,U
Setting of short circuit release

3� 5HVSRQVH� FXUUHQW� I
d
� � RI

VKRUW� WLPH� GHOD\HG
VKRUW�FLUFXLW�UHOHDVH

4�'HOD\�WLPH�t
d

5� 5HVSRQVH� FXUUHQW� I
i
� � RI

LQVWDQWDQHRXV
VKRUW�FLUFXLW�UHOHDVH

Setting of earth fault release

6�5HVSRQVH�FXUUHQW�I
g

ΣI�� 9HFWRU� VXPPDWLRQ� RI� SKDVH
FXUUHQWV� DQG� 1�FRQGXFWRU
FXUUHQW� �RQO\� ZLWK� 1�FRQGXFWRU
FXUUHQW�WUDQVIRUPHU�

I
g
'LUHFW� PHDVXUHPHQW� ZLWK
FXUUHQW� WUDQVIRUPHU� DW� WKH� VWDU
SRLQW�RI�WKH�WUDQVIRUPHU

7�'HOD\�WLPH�t
g

$ODUP��(DUWK� IDXOW� LV�RQO\� LQGLFDWHG
E\�/('

7ULS� (DUWK� IDXOW� LV�RQO\� LQGLFDWHG
E\�/('��FLUFXLW�EUHDNHU�WULSV

)LJ������

2YHUFXUUHQW�UHOHDVH�YHUVLRQ�9��]Q�

)LJ������

2YHUFXUUHQW�UHOHDVH�YHUVLRQ�%��D]Q�

Displays

10�/('�WULSSHG�GLVSOD\V

IRU�RYHUORDG
I  >>

IRU� VKRUW� WLPH� GHOD\� VKRUW
FLUFXLW�UHOHDVH

IRU�HDUWK�IDXOW
11�$ODUP�GLVSOD\

�3 IRU�PLFURSURFHVVRU�IDXOW
12� /('� IRU� RSHUDWLQJ� VWDWH� RI

RYHUFXUUHQW� UHOHDVH�� )ODVKHV� �ZLWK
KHDUW�EHDW��ZKHQ�WKH�2&5�LV�UHDG\
DQG�LQ��QRUPDO��FRQGLWLRQV�

Test functions

13 %XWWRQ�IRU�IXQFWLRQ��7(67�
14 4XHU\� EXWWRQ� IRU� GLVSOD\LQJ� WKH

WULSSLQJ�FDXVH
15 5HVHW�EXWWRQ�IRU�WULSSHG�GLVSOD\
16 3OXJ�VRFNHW�IRU�WHVWLQJ�XQLW
18 1�&RQGXFWRU� SURWHFWLRQ� ��� �� ,1� �

������ ,1�� &KDQJHRYHU� YLD� MXPSHU
DW�WKH�UHDU�RI�RYHUFXUUHQW�UHOHDVH

)LJ������

2YHUFXUUHQW� UHOHDVH� YHUVLRQ� &�*
�D]Q1J�
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Setting of overload release

1 2SHUDWLQJ�FXUUHQW�,U
2 7LPH�ODJ�FODVV�T

C

Setting of short circuit release

3 5HVSRQVH�FXUUHQW�I
d
��RI��VKRUW�WLPH

GHOD\HG�VKRUW�FLUFXLW�UHOHDVH
4 'HOD\�WLPH�t

d
�RU�WLPH�ODJ�t

d
�RI�VKRUW

WLPH�GHOD\HG�VKRUW�FLUFXLW�UHOHDVH
5 5HVSRQVH� FXUUHQW� I

i
� � RI

LQVWDQWDQHRXV
VKRUW�FLUFXLW�UHOHDVH

Setting of earth fault release

6 5HVSRQVH�FXUUHQW�I
g

ΣI� 9HFWRU� VXPPDWLRQ� RI� SKDVH
FXUUHQWV� DQG� 1�FRQGXFWRU
FXUUHQW� �RQO\� ZLWK� 1�FRQGXFWRU
FXUUHQW�WUDQVIRUPHU�

I
g
'LUHFW� PHDVXUHPHQW� ZLWK
FXUUHQW� WUDQVIRUPHU� DW� WKH� VWDU
SRLQW�RI�WKH�WUDQVIRUPHU

7'HOD\� WLPH� t
g
� RU� VHOHFWLRQ� RI� I

2
t

g

WULSSLQJ
Settings via control panel

8 $OO� VHWWLQJV� YLD� WKH� �� DUURZ
NH\V� DQG� HQWHU� NH\�� 0HQX� DVVLVWDQFH
YLD�/&'�GLVSOD\����

)LJ�� ����
2YHUFXUUHQW�UHOHDVH�YHUVLRQ�'��D]Q1�

)LJ�� ����
2YHUFXUUHQW�UHOHDVH�YHUVLRQ�(�)��D]Q1J�

Displays

9 /&'�GLVSOD\����OLQHV
10 /('�WULSSHG�GLVSOD\V�IRU

)LJ�� ����
2YHUFXUUHQW� UHOHDVH� YHUVLRQ� -�.
�D]Q1J���YHUVLRQ�+��D]Q1���)XQFWLRQV�DUH
VHW�XVLQJ�SURJUDPPLQJ�XQLW�

)LJ�� ����
2YHUFXUUHQW� UHOHDVH� YHUVLRQ� 3� �D]Q1J��
YHUVLRQ�1��D]Q1�

RYHUORDG

1 1�FRQGXFWRU�RYHUORDG
I  >>

VKRUW� WLPH� GHOD\HG� VKRUW
FLUFXLW�UHOHDVH

I  >> LQVWDQWDQHRXV� VKRUW� FLUFXLW
UHOHDVH

HDUWK�IDXOW
2SW IUHHO\�VHOHFWDEOH�VLJQDO

11 $ODUP�GLVSOD\
�3 IRU�PLFURSURFHVVRU�IDXOW

ϑ IRU�RYHUWHPSHUDWXUH

�� IRU�SKDVH�LPEDODQFH
12 /('� IRU� RSHUDWLQJ� VWDWH� RI

RYHUFXUUHQW� UHOHDVH�� )ODVKHV� �ZLWK
KHDUW�EHDW��ZKHQ�WKH�2&5�LV�UHDG\
DQG�LQ��QRUPDO��FRQGLWLRQV�

Test functions

13 %XWWRQ�IRU�IXQFWLRQ��7(67�
14 4XHU\� EXWWRQ� IRU� GLVSOD\LQJ� WKH

WULSSLQJ�FDXVH
15 5HVHW�EXWWRQ�IRU�WULSSHG�GLVSOD\
16 3OXJ� VRFNHW� IRU� WHVWLQJ� �

SURJUDPPLQJ�XQLW
17 =66� �� VKRUW� WLPH� JUDGLQJ� FRQWURO�

VHOHFWDEOH
18 1�&RQGXFWRU� SURWHFWLRQ� ��� �� ,1� �

������,1��VZLWFK�RYHU
19 (DUWK�IDXOW�UHOHDVH��J�

$ODUP� ,W�LV�RQO\�LQGLFDWHG�E\�/('
7ULS� ,W� LV� LQGLFDWHG� E\� /('�

FLUFXLW�EUHDNHU�WULSV



���&RQVWUXFWLRQ�DQG�2SHUDWLRQ�RI�WKH�&LUFXLW�%UHDNHU �:1��&LUFXLW�%UHDNHUV

��

2.8.2.1.� Time current curves

and tripping characteristics

7KHVH� FKDUDFWHULVWLF� FXUYHV� VKRZ
WKH� UHDFWLRQ� RI� WKH� RYHUFXUUHQW
UHOHDVH� ZKHQ� LW� LV� DFWLYDWHG� E\� D
FXUUHQW� DOUHDG\� IORZLQJ� EHIRUH� WKH
FLUFXLW�EUHDNHU� WULSV�� ,I� RYHUFXUUHQW
WULSSLQJ� RFFXUV� LPPHGLDWHO\� DIWHU

FORVLQJ� WKH� FLUFXLW�EUHDNHU� WKH
RYHUFXUUHQW� UHOHDVH� QRW� \HW� KDYLQJ
EHHQ� DFWLYDWHG�� WKH� RSHQLQJ� WLPH
ZLOO� EH� ORQJHU� E\� �� WR� ��� PV
�GHSHQGLQJ� RQ� WKH� RYHUFXUUHQW��� ,Q
RUGHU� WR� DVFHUWDLQ� WKH� WRWDO� RSHQLQJ
WLPHV� RI� WKH� FLUFXLW�EUHDNHU�� DERXW
��� PV� �WR� DOORZ� IRU� DUF� GXUDWLRQ�
VKRXOG� EH� DGGHG� WR� WKH� RSHQLQJ
WLPHV�VKRZQ�

7KH� FKDUDFWHULVWLF� FXUYHV� DQG
WROHUDQFH� UDQJHV� VKRZQ� DUH
DSSOLFDEOH�IRU�DPELHQW� WHPSHUDWXUHV
RI����WR�����&��7KH�UHOHDVHV�FDQ�DOVR
EH� RSHUDWHG� DW� FLUFXLW�EUHDNHU
RSHUDWLQJ� WHPSHUDWXUHV� IURP� ���� WR
���� �&�� EXW� DQ� H[WHQGHG� WROHUDQFH
EDQG�PD\� DSSO\� EHORZ� ��� RU� DERYH
����&�

Tripping characteristics "z"

,���,U
&XUUHQW�>$@

)LJ������ 7ULSSLQJ�FKDUDFWHULVWLFV�RI�RYHUFXUUHQW�UHOHDVH�YHUVLRQ�9��]Q�

6KRUW�WLPH�GHOD\HG�VKRUW�FLUFXLW�UHOHDVH��]�
I
d

5HVSRQVH�FXUUHQW��DGMXVWDEOH�
T

d
�'HOD\�WLPH��DGMXVWDEOH�

,QVWDQWDQHRXV�VKRUW�FLUFXLW�UHOHDVH��Q�
)L[HG�DW�!����[�I

n

6HH�WULSSLQJ�FKDUDFWHULVWLF��Q�

2SHQLQJ
WLPH

,G� DGMXVWDEOH� DV� PXOWLSOHV� RI� ,U
����������������������������������������
����������[�,G�QRW�VKRZQ

'HOD\� WLPHV� WG�  � ���� ����� ���
DQG�����PV�QRW�VKRZQ
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Tripping characteristics "a" and "z"

,���,U
&XUUHQW�>$@

)LJ������ 7ULSSLQJ�FKDUDFWHULVWLFV�RI�RYHUFXUUHQW�UHOHDVH�YHUVLRQ�%��D]Q�

,QYHUVH�WLPH�RYHUORDG�UHOHDVH��D�
I
r
2SHUDWLQJ�FXUUHQW��DGMXVWDEOH�

T
C
7LPH�ODJ�FODVV��IL[HG�DW���V�

6KRUW� WLPH� GHOD\HG
VKRUW�FLUFXLW�UHOHDVH��]�

I
d

5HVSRQVH�FXUUHQW��DGMXVWDEOH�
t

d
�'HOD\�WLPH��DGMXVWDEOH�

,QVWDQWDQHRXV
VKRUW�FLUFXLW�UHOHDVH��Q�

)L[HG�DW�!����[�I
n

6HH�WULSSLQJ�FKDUDFWHULVWLF��Q�

2SHQLQJ
WLPH

,G� DGMXVWDEOH� DV�PXOWLSOHV� RI� ,U
���� ��� ��� ��� ��� ���� [� ,G� QRW
VKRZQ

'HOD\� WLPHV� WG�  � ���� ����
����DQG�����PV�QRW�VKRZQ
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Tripping characteristics "a" and "z"

,���,U
&XUUHQW�>$@

)LJ������ 7ULSSLQJ�FKDUDFWHULVWLFV�RI�RYHUFXUUHQW�UHOHDVH�YHUVLRQ�&�*��D]Q1J�

,QYHUVH� WLPH� RYHUORDG
UHOHDVH��D����1�

I
r
2SHUDWLQJ� FXUUHQW
�DGMXVWDEOH�

T
C
7LPH� ODJ� FODVV� �IL[HG� DW
��V�

6KRUW� WLPH� GHOD\HG� VKRUW�
FLUFXLW�UHOHDVH��]�

I
d

5HVSRQVH� FXUUHQW
�DGMXVWDEOH�

t
d

�'HOD\�WLPH��DGMXVWDEOH�

,QVWDQWDQHRXV� VKRUW�FLUFXLW
UHOHDVH��Q�

)L[HG�DW�!����[�I
n

6HH�WULSSLQJ�FKDUDFWHULVWLF��Q�

(DUWK�IDXOW��J��DGMXVWDEOH
6HH� WULSSLQJ

FKDUDFWHULVWLF��J�

2SHQLQJ
WLPH

,G� DGMXVWDEOH� DV� PXOWLSOHV� RI
,U�� ������ ��� ��� ��� ��� ��� ���� [� ,G
QRW�VKRZQ
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Tripping characteristics "a" and "z"

,���,U
&XUUHQW�>$@

)LJ������ 7ULSSLQJ�FKDUDFWHULVWLFV�RI�RYHUFXUUHQW�UHOHDVH�YHUVLRQV�'��D]Q1��DQG�(�)��D]Q1J�

,QYHUVH� WLPH� RYHUORDG
UHOHDVH��D����1�

I
r
2SHUDWLQJ� FXUUHQW
�DGMXVWDEOH�

T
C
7LPH� ODJ� FODVV� �IL[HG
DW���V�

6KRUW�WLPH�GHOD\HG�VKRUW�FLUFXLW�UHOHDVH��]��
I
d

5HVSRQVH�FXUUHQW��DGMXVWDEOH�
t

d
�'HOD\�WLPH��DGMXVWDEOH�

ZLWK�GHOD\�GHSHQGHQW�RQ�
I

2
t � �FRQVWDQW

I
d

5HVSRQVH�FXUUHQW��DGMXVWDEOH�
t

d
�7LPH�ODJ� �RSHQLQJ�WLPH�DW����[�I

r

,QVWDQWDQHRXV� VKRUW�
FLUFXLW�UHOHDVH��Q�

DGMXVWDEOH
6HH� WULSSLQJ
FKDUDFWHULVWLF��Q�

(DUWK� IDXOW� �J�
DGMXVWDEOH

6HH� WULSSLQJ
FKDUDFWHULVWLF��J�

2SHQLQJ
WLPH

,G� DGMXVWDEOH� DV� PXOWLSOHV� RI
,U� � ����������������������[� ,G�QRW
VKRZQ
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Tripping characteristics "n"

,���,U
&XUUHQW�>$@

)LJ������ 7ULSSLQJ�FKDUDFWHULVWLFV�RI�RYHUFXUUHQW�UHOHDVH�YHUVLRQV�9��%��&�*��'�DQG�(�)

I
n

&XUUHQW� WUDQVIRUPHU� SULPDU\
UDWHG�FXUUHQW

,QVWDQWDQHRXV�VKRUW�FLUFXLW�UHOHDVH��Q�
I
i
�� 5HVSRQVH�FXUUHQW�DGMXVWDEOH� �YHUVLRQV�'�DQG�(�)��XS� WR����[� I

n
��!����[� I

n

FDXVHV�LQVWDQWDQHRXV�WULSSLQJ��DOO�YHUVLRQV�
,Q�YHUVLRQV�'�DQG�(�)��RSHQLQJ�DW�!����[�I

n
 FDQ�EH�GHDFWLYDWHG�E\�VHWWLQJ�I

i
 � �∞

2SHQLQJ
WLPH
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Tripping characteristics "g"

,���,1
&XUUHQW�>$@

)LJ������ 7ULSSLQJ�FKDUDFWHULVWLFV�RI�RYHUFXUUHQW�UHOHDVH�YHUVLRQ�&�*

(DUWK�IDXOW�UHOHDVH��J�
Ig 5HVSRQVH�FXUUHQW��DGMXVWDEOH�
tg 'HOD\�WLPH��DGMXVWDEOH�

I
n

&XUUHQW�WUDQVIRUPHU�SULPDU\�UDWHG�FXUUHQW

2SHQLQJ
WLPH
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Tripping characteristics "g"

,���,1
&XUUHQW�>$@

)LJ������ 7ULSSLQJ�FKDUDFWHULVWLFV�RI�RYHUFXUUHQW�UHOHDVH�YHUVLRQ�(�)

(DUWK�IDXOW�UHOHDVH��J�
Ig 5HVSRQVH�FXUUHQW��DGMXVWDEOH�
tg 'HOD\�WLPH��DGMXVWDEOH�

I
n

&XUUHQW�WUDQVIRUPHU�SULPDU\�UDWHG�FXUUHQW

2SHQLQJ
WLPH
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2.8.3.� Functions of the

overcurrent release

6HH� DOVR� VHFWLRQ� �2YHUFXUUHQW
UHOHDVH��)XQFWLRQVn�RYHUYLHZ��������

2.8.3.1.� Overload protection

Inverse time overload release

"a"

$OO� RYHUFXUUHQW� UHOHDVHV� �H[FHSW
YHUVLRQ� 9�� KDYH� RYHUORDG� SURWHFWLRQ
DV� D� VWDQGDUG� IHDWXUH� WR� SURWHFW
ORDGV�DQG�OLQHV�DJDLQVW�RYHUORDGLQJ�

,Q� FRQWUDVW� WR� FRQYHQWLRQDO� %L�PHWDO
UHOHDVHV�WKH�WULSSLQJ�FKDUDFWHULVWLF�LV
QRW�LQIOXHQFHG�E\�WKH�EUHDNHUnV�RZQ
ULVLQJ� WHPSHUDWXUH� �HOHFWURQLFDOO\
RYHUFXUUHQW� UHOHDVH��� 7KLV� PDNHV� LW
SRVVLEOH�� H�J�� WR� UHVWDUW� D� PRWRU
ZLWKRXW� DQ\� UHVWULFWLRQV� E\� WKH
FLUFXLW�EUHDNHU�

• 7KHUPDO�PHPRU\
�RYHUORDG�PHPRU\�

 7KH�RYHUFXUUHQW� UHOHDVH� YHUVLRQV�'�
(�)��+��-�.��1�DQG�3�KDYH�D��WKHUPDO
PHPRU\��� ,Q� WKH� FDVH� RI� 1� DQG� 3�
WKLV�PHPRU\�FDQ�EH�VZLWFKHG�RII��,Q
FRQWUDVW� WR� %L�PHWDO� UHOHDVHV� WKDW
SUHYHQW�FORVLQJ�RI�WKH�FLUFXLW�EUHDNHU
XQWLO� WKH\� KDYH� FRROHG� GRZQ�
UHFORVLQJ� LV� SRVVLEOH� LPPHGLDWHO\
DIWHU� RYHUORDG� WULSSLQJ� ZLWK� D� VROLG
VWDWH�UHOHDVH� �ZLWKRXW� UHFORVLQJ� ORFN
RXW��� 7KH� WLPH� ODJ� UHVSRQVH� RI� WKH
VROLG� VWDWH� UHOHDVH� ZLWK� D� VZLWFKHG
RQ� WKHUPDO� PHPRU\� LV� VR� TXLFN
IROORZLQJ� WULSSLQJ� WKDW� D� QHZ
RYHUORDG� �DOVR� PRWRU� VWDUWLQJ�� LV

GHWHFWHG�DQG�OHDGV�WR�WULSSLQJ�ZLWKLQ
WKH�VKRUWHVW�SRVVLEOH� WLPH��$IWHU� DQ
LQWHUYDO� RI� DW� OHDVW� ��� PLQXWHV
IROORZLQJ�RYHUORDG�WULSSLQJ��WKH�VROLG
VWDWH�UHOHDVH�RSHUDWHV�LQ�DFFRUGDQFH
ZLWK� LWV� VHW� RYHUORDG� SURWHFWLRQ
FKDUDFWHULVWLFV� �)LJ�� ������� 7KLV
SUHYHQWV� WKH� ORDG� �H�J��PRWRU�� IURP
EHLQJ�IHG�ZLWK�PRUH�SRZHU�WKDQ�LW�LV
DEOH� WR� FRQVXPH� LPPHGLDWHO\� DIWHU
RYHUORDG�WULSSLQJ�
+RZHYHU�� LI� WKH� �QR�PHPRU\��PRGH
LV�VHOHFWHG��WKH�IXOO�UHVSRQVH�WLPH�LQ
DFFRUGDQFH� ZLWK� WKH� VHW
FKDUDFWHULVWLFV� LV� HIIHFWLYH
LPPHGLDWHO\� DIWHU� RYHUORDG
VKXWGRZQ� �)LJ�� ������� 7KLV� SHUPLWV�
IRU� H[DPSOH�� PRWRU� UHVWDUWLQJ
ZLWKRXW�D�VLJQLILFDQW�GHOD\�
 
• 3KDVH�IDLOXUH�VHQVLWLYLW\
 7KH� RYHUFXUUHQW� UHOHDVH� YHUVLRQV� %�
&�*��'�DQG�(�)�DOORZ�WKH�GHOD\�WLPH
WR�EH�VHW�WR����PV��PRWRU�V\PERO��WR
SUHYHQW�WULSSLQJ�DV�D�UHVXOW�RI�LQUXVK
FXUUHQW� SHDN� GXULQJ� PRWRU� VWDUWLQJ�
:KHQ�WKLV�VHWWLQJ� LV�VHOHFWHG�SKDVH
IDLOXUH� VHQVLWLYLW\� LV� DOVR� VZLWFKHG
RQ�
 
 ,Q� RYHUFXUUHQW� UHOHDVH� YHUVLRQV� +�
-�.�� 1� DQG� 3�� WKH� SKDVH� IDLOXUH
VHQVLWLYLW\� FDQ� EH� VHOHFWHG
LQGHSHQGHQWO\�RI� WKH�VHW�GHOD\� WLPH
WG�� 7KH� /('� IRU� SKDVH� LPEDODQFH
H[LVWV� LQ� 9HUVLRQV� 1� DQG� 3�� 7KH
�SKDVH� IDLOXUH�� VLJQDO� LV� DYDLODEOH� YLD
RSWRFRXSOHU� RXWSXWV� LQ� RYHUFXUUHQW

UHOHDVHV� YHUVLRQ� '�� (�)�� +�� -�.�� 1
DQG�3�ZLWK�DGGLWLRQDO�IXQFWLRQV���
 7KH� �3KDVH� IDLOXUH� VHQVLWLYLW\�
IXQFWLRQ� SURWHFWV� IRU� H[DPSOH� D
��SKDVH� PRWRU� IURP� RYHUKHDWLQJ
ZKLOH� UXQQLQJ� RQ� ��SKDVHV� RQO\�� ,I
WKH� RSHUDWLQJ� FXUUHQW� RI� WKH� ORZHVW
ORDGHG�SKDVH� IDOOV� WR�EHORZ�����RI
WKH� ORDG� FXUUHQW� LQ� WKH� KLJKHVW
ORDGHG� SKDVH�� WKH� VHW� FXUUHQW� I

r
� LV

UHGXFHG� WR� ���� DXWRPDWLFDOO\� �)LJ�
������
 
 :KHQ�WKH�YDOXHV�IRU�WKH�WKUHH�SKDVH
FXUUHQWV� GLIIHU� OHVV� WKDQ� ����� WKH
EUHDNHU� UHWXUQV� WR� WKH� RULJLQDO
VHWWLQJ�RI�I

r
�

 
• 1�FRQGXFWRU�RYHUORDG�SURWHFWLRQ
 7KH� RYHUFXUUHQW� UHOHDVH� YHUVLRQV
&�*��'��(�)�+��-�.��1�DQG�3�SURYLGH
WKHUPDO� RYHUORDG� SURWHFWLRQ� IRU� WKH
1�FRQGXFWRU��$�UHGXFHG�1�FRQGXFWRU
FURVV�VHFWLRQ� FDQ� EH� WDNHQ� LQWR
DFFRXQW� E\� VHWWLQJ� WKH� UHOHDVH
DSSURSULDWHO\�
 
 ,Q�FDVH�RI���SROH�FLUFXLW�EUHDNHUV��DQ
DGGLWLRQDO� �WK� FXUUHQW� WUDQVIRUPHU
KDV� WR� EH� LQVWDOOHG� LQ� WKH� 1
FRQGXFWRU�RI�WKH�V\VWHP�
 
 ,Q� FDVH� RI� ��SROH� FLUFXLW�EUHDNHUV�� D
�WK� FXUUHQW� WUDQVIRUPHU� LV� PRXQWHG
LQWHUQDOO\� �H[FHSW� IRU� RYHUFXUUHQW
UHOHDVH� YHUVLRQ�(� DQG� -��� ,Q� FDVH� RI
RYHUFXUUHQW� UHOHDVHV� (� DQG� -�� DQ
DGGLWLRQDO�FXUUHQW�WUDQVIRUPHU�KDV�WR
EH� LQVWDOOHG� LQ� WKH� 1� FRQGXFWRU� RI
WKH�V\VWHP�

 
 

)LJ������
&XUUHQW� WLPH�FXUYH�EHIRUH�DQG�DIWHU
RYHUORDG��ZLWK�PHPRU\�

)LJ������
5HOHDVH� WLPH� UHVSRQVH� IROORZLQJ
RYHUORDG�WULSSLQJ
� �QR�PHPRU\�
� �ZLWK�PHPRU\�

)LJ������
&XUUHQW� WLPH�FXUYH�EHIRUH�DQG�DIWHU
DV\PPHWULFDO� FXUUHQW� ORDGLQJ
�!����
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 6HWWLQJ� WKH� 1� FRQGXFWRU� RYHUORDG
SURWHFWLRQ�������RU�����RI�WKH�VHW
FXUUHQW�I

r
�

 ,Q� RYHUFXUUHQW� UHOHDVH� YHUVLRQV� '�
&�*� DQG� (�)�� D� VHOHFWLRQ� VZLWFK� LV
SURYLGHG� IRU� WKLV� SXUSRVH� RQ� WKH
IURQW� SDQHO� RI� WKH� RYHUFXUUHQW
UHOHDVH�� LQ� YHUVLRQ� &�*�� WKHUH� LV� D
ZLUH� MXPSHU�RQ� WKH� UHDU� VLGH�RI� WKH
UHOHDVH� WR� VHOHFW� WKH� QHFHVVDU\
DGMXVWPHQW��,Q�YHUVLRQ�+��-�.��1�DQG
3� WKH� RYHUORDG� SURWHFWLRQ� IRU� WKH� 1
FRQGXFWRU�LV�VHW�XVLQJ�WKH�KDQG�KHOG
XQLW� RU� �YHUVLRQ� 1� DQG� 3�� YLD� WKH
FRQWURO�SDQHO�
 
• 2WKHU�IXQFWLRQV
 ,W� LV� SRVVLEOH� WR� SUHYHQW� WULSSLQJ� RI
WKH� FLUFXLW�EUHDNHU� ZLWK� WKH� KHOS� RI
DQ� DODUP� VLJQDO� �VHH� �ORDG
PRQLWRULQJ�� DQG� �ORDG� VKHGGLQJ�
VLJQDOV��FKDSWHU����������IROORZHG�E\
VZLWFKLQJ� RII� FHUWDLQ� ORDGV�� ,I
WK\ULVWRU� FRQWUROOHUV� �H�J�� IUHTXHQF\
FRQYHUWHUV�� DUH� FRQQHFWHG
GRZQVWUHDP��WKH\�FDQ�EH�VKXW�GRZQ
E\�WKH�DODUP�VLJQDO��OHDGLQJ�RYHUORDG
UHOHDVH��
 
 

2.8.3.2.� Short-circuit

protection

7R� SURWHFW� V\VWHPV� DQG� ORDGV� LQ
FDVH�RI�D�VKRUW�FLUFXLW��DOO�RYHUFXUUHQW
UHOHDVHV� �VROLG� VWDWH�� RIIHU� VKRUW�
FLUFXLW� SURWHFWLRQ�� 7KHUH� DUH� WZR
W\SHV�� LQVWDQWDQHRXV� �Q�� DQG� VKRUW
WLPH� GHOD\� �]�� VKRUW�FLUFXLW
SURWHFWLRQ�

Instantaneous short-circuit release

"n"
7KH� LQVWDQWDQHRXV� VKRUW�FLUFXLW
UHOHDVH� LV�VHW�SHUPDQHQWO\� WR�!���[
I
n
�LQ�YHUVLRQV�%��&�*�DQG�9�

,Q� RYHUFXUUHQW� UHOHDVH� YHUVLRQV� '�
(�)�� +� DQG� -�.�� ORZHU� UHVSRQVH
YDOXHV� FDQ� EH� VHW� IRU� WKH� VKRUW�
FLUFXLW� UHOHDVH�� :LWK� WKH� VHOHFWRU
VZLWFK�Q�WR�WKH�SRVLWLRQ�PDUNHG��∞��
WKH� LQVWDQWDQHRXV� VKRUW�FLUFXLW
UHOHDVH�IXQFWLRQ�LV�GHDFWLYDWHG�

2Q� V\VWHP� SODQQLQJ�� LW� PXVW� EH
WDNHQ� LQWR�DFFRXQW� WKDW� LQ� WKLV�FDVH�
WKH� VKRUW� WLPH� GHOD\HG� VKRUW�FLUFXLW
UHOHDVH� LV� UHVSRQVLEOH� IRU� VKRUW�
FLUFXLW� SURWHFWLRQ�� 7KH� UDWLQJ� RI� WKH
FLUFXLW�EUHDNHU� IRU� WKH� VKRUW�FLUFXLW

FDVH� GHSHQGV� RQ� WKH� UDWHG� VKRUW
WLPH� ZLWKVWDQG� FXUUHQW� I

CW
� IRU� WKH

FLUFXLW�EUHDNHU� LI� WKLV� LV� ORZHU� WKDQ
WKH� UDWHG� XOWLPDWH� VKRUW�FLUFXLW
EUHDNLQJ� FDSDFLW\� I

CU
� IRU� WKH� FLUFXLW�

EUHDNHU�� 7KLV� LV� QHFHVVDU\� EHFDXVH
WKH� FLUFXLW�EUHDNHU� PXVW� EH� DEOH� WR
ZLWKVWDQG� WKH� VKRUW�FLUFXLW� XQWLO� WKH
PD[LPXP� GHOD\� WLPH� KDV� HODSVHG
ZLWKRXW�LQFXUULQJ�DQ\�GDPDJH�

7KLV�PHDQV� WKDW� IXOO\� GLVFULPLQDWLQJ
V\VWHPV�FDQ�EH� LPSOHPHQWHG�XS� WR
WKH� UDWHG� VKRUW� WLPH� ZLWKVWDQG
FXUUHQW�I

CW
� L�H��XS�WR����N$�IRU�VL]H�,

RU�XS�WR����N$�IRU�VL]H�,,�

7KH� UHVSRQVH� YDOXHV� IRU� WKH� �Q�
UHOHDVH� YHUVLRQV�1� DQG�3� DUH� VHW� LQ
DEVROXWH� FXUUHQW� XQLWV� XS� WR� WKH
UDWHG� VKRUW� WLPH� ZLWKVWDQG� FXUUHQW
I
CW
�XVLQJ�D�PHQX�� ,I� WKH�VKRUW�FLUFXLW

FXUUHQWV�DUH�JUHDWHU�WKDQ����N$��VL]H
,��� RU� ��� N$� �VL]H� ,,��� WKH� FLUFXLW�
EUHDNHU�LV�UHOHDVHG�LQVWDQWDQHRXVO\�

Short time delayed short-circuit

release "z"

7KH� ORZ� VHWWLQJ� IRU� GHOD\� WLPH� t
d

�H�J�� ��� PV�� FDQ� EH� XVHG� IRU
H[DPSOH� IRU� VLQJOH� PRWRU� EUDQFKHV
EHFDXVH� WKLV� PLQLPDO� GHOD\� WLPH
SUHYHQW�WULSSLQJ�DV�D�UHVXOW�RI�LQUXVK
FXUUHQW�SHDNV�RQ�PRWRU�VWDUWLQJ��7KLV
PDNHV� LW� SRVVLEOH� WR� VHW� WKH
UHVSRQVH� FXUUHQW� I

d
� IRU� WKH� �]�

UHOHDVH� WR� D� ORZHU� YDOXH� �EHORZ� WKH
LQUXVK� FXUUHQW� RQ�PRWRU� VWDUWLQJ�� WR
JHW� D� PRUH� HIIHFWLYH� VKRUW�FLUFXLW
SURWHFWLRQ�� ,Q� FRQWUDVW�� WKH
LQVWDQWDQHRXV� VKRUW�FLUFXLW� UHOHDVH
�Q��ZRXOG�KDYH� WR�EH� VHW� WR� D� YDOXH
KLJKHU� WKDQ� WKH� LQUXVK� FXUUHQW� RQ
PRWRU�VWDUWLQJ�

)RU� WLPH� GLVFULPLQDWLQJ� VKRUW�FLUFXLW
SURWHFWLRQ�� �]�� UHOHDVHV� IXQFWLRQLQJ
GLIIHUHQWO\�DUH�DYDLODEOH�

Short time delay short-circuit

release with current independent

delay
�IRU�DOO�RYHUFXUUHQW�UHOHDVHV�
)RU� WLPH� GLVFULPLQDWLQJ� VKRUW�FLUFXLW
SURWHFWLRQ��D�UHOHDVH�LV�XVHG�IRU�WLPH
JUDGLQJ� WKDW� KDV� D� FRQVWDQW� GHOD\
WLPH��L�H��LQGHSHQGHQW�RI�WKH�OHYHO�RI
VKRUW�FLUFXLW�FXUUHQW�

Short time delayed short-circuit

release with I
2
 dependent delay

(I
2
 x t = constant)

7KH�UHOHDVHV�'��(�)��+��-�.��1�DQG�3
RIIHU� WKH� FKRLFH� EHWZHHQ� FXUUHQW
LQGHSHQGHQW� RU� FXUUHQW� GHSHQGHQW
VKRUW�FLUFXLW�UHOHDVH�
7KH� I

2� GHSHQGHQW� GHOD\� RI� WKH� �]�
UHOHDVHV� SURYLGHV� EHWWHU
GLVFULPLQDWLRQ�WR�GRZQVWUHDP�IXVHV�
$SDUW� IURP� WKLV�� LW� RIIHUV� RSWLPXP
SURWHFWLRQ� IRU� FDEOHV�� FRQGXFWRUV
DQG�EXVEDUV�
7KH� I

2� GHSHQGHQW� GHOD\� LV� RQO\
HIIHFWLYH� DV� IDU� DV� WR� WKH� SRLQW� RI
LQWHUVHFWLRQ� RI� WKH� I

2� FKDUDFWHULVWLF
ZLWK� WKH� UHVSHFWLYH� VHW� YDOXH� IRU
GHOD\� WLPH� t

d
�� ,Q� WKH� FDVH� RI� KLJKHU

FXUUHQWV��WKH�WULSSLQJ�GHOD\�LV�FXUUHQW
LQGHSHQGHQW�

2.8.3.3.� Earth fault protection

Earth fault release "g"
7KH� HDUWK� IDXOW� UHOHDVH� �J�� GHWHFWV
IDXOW� FXUUHQWV� ZKLFK� IORZ� WKURXJK
HDUWK� DQG� FRXOG� IRU� H[DPSOH� FDXVH
ILUHV�LQ�WKH�V\VWHP��7KH�HDUWK�IDXOW�LV
GHWHFWHG� ZKHQ� WKH� HDUWK� IDXOW
FXUUHQW� H[FHHGV� WKH� VHW� UHVSRQVH
YDOXH� I

g
� IRU� WKH� GXUDWLRQ� RI� WKH� VHW

GHOD\� WLPH� t
g
�� 6HYHUDO� FLUFXLW�

EUHDNHUV�FRQQHFWHG�LQ�VHULHV�FDQ�EH
PDGH� WLPH� GLVFULPLQDWLYH� E\
DGMXVWLQJ� WKH� GHOD\� WLPHV�� 7KH
UHVSRQVH� RI� WKH� UHOHDVH� FDQ� EH
VHOHFWHG�DV��RQO\� LQGLFDWH�HDUWK�IDXOW
E\� /('�� RU� �HDUWK� IDXOW� WULSV� FLUFXLW�
EUHDNHU��� 7KH� GHOD\� WLPH� KDYLQJ
HODSVHG� DQG� �J��DODUP� KDYLQJ� EHHQ
VHOHFWHG� QRWKLQJ� EXW� WKH� /('� LV
DFWLYDWHG� XQWLO� WKH� IDXOW� LV� FOHDUHG�
:KHQ� �J�WULS�� LV� VHOHFWHG� DQG� DQ
HDUWK� IDXOW� KDSSHQV� WKH� FLUFXLW�
EUHDNHU�ZLOO�WULS�ZKHQ�WKH�WLPH�GHOD\
t

g
�KDV�HODSVHG�
7KH�FDXVH�RI�WULSSLQJ�LV�GLVSOD\HG�RQ
WKH� RYHUFXUUHQW� UHOHDVH�� ZKHQ� WKH
TXHU\�EXWWRQ�LV�SUHVVHG�
,I� WKH� RYHUFXUUHQW� UHOHDVH� LV
HTXLSSHG� ZLWK� WKH� DGGLWLRQDO
IXQFWLRQ�����J��$ODUP��LQ�YHUVLRQV�(�)�
-�.�� DQG� 3��� LW� LV� SRVVLEOH� WR� REWDLQ
VKXWGRZQ� YLD� D� VKXQW� UHOHDVH� DIWHU
DQ� LPSRUWDQW� SURFHVV� KDV� EHHQ
FRPSOHWHG� �VHH� �FLUFXLW� H[DPSOHV�
FKDSWHU�����

7KH� IROORZLQJ� PHDVXULQJ� PHWKRGV
FDQ� EH� XVHG� WR� GHWHFW� 1�FRQGXFWRU
DQG�HDUWK�IDXOW�FXUUHQWV�
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1. Earth fault detection in

symmetrically loaded systems

7KH� WKUHH� SKDVH� FXUUHQWV� DUH
HYDOXDWHG� IROORZLQJ� YHFWRULDO
VXPPDWLRQ��)LJ�������

2. Summation with current

transformer in the N-conductor

7KH� 1�FRQGXFWRU� FXUUHQW� LV
PHDVXUHG� GLUHFWO\� DQG� LV� HYDOXDWHG
IRU�1�FRQGXFWRU�RYHUORDG�SURWHFWLRQ�
7KH� RYHUFXUUHQW� UHOHDVH� FDOFXODWHV
WKH� HDUWK� IDXOW� FXUUHQW� E\� YHFWRULDO
VXPPDWLRQ� RI� WKH� WKUHH� SKDVH
FXUUHQWV� DQG� WKH� 1�FRQGXFWRU
FXUUHQW��7KLV�YHUVLRQ�FDQ�EH�XVHG� LQ
71�6�V\VWHPV�

D� ��SROH�FLUFXLW�EUHDNHU��)LJ�������

E� ��SROH� FLUFXLW�EUHDNHUV� KDYH� WKH
�WK� FXUUHQW� WUDQVIRUPHU
LQWHJUDWHG�LQ�WKH�1�FRQGXFWRU�

F� 2YHUFXUUHQW� UHOHDVH� YHUVLRQV� (
DQG� -� QHHG� WR� KDYH� WKH� �WK

FXUUHQW� WUDQVIRUPHU� DQQH[HG� E\
PRXQWLQJ� LW� H[WHUQDOO\� HLWKHU� RQ
WKH�LQFRPLQJ�RU�RXWJRLQJ�VLGH�

3. Direct detection of the earth

fault current via current

transformer at the earthed star

point of the transformer (Fig. 2/30

and 2/31)

7KH� FXUUHQW� WUDQVIRUPHU� LV� LQVWDOOHG
GLUHFWO\� DW� WKH� HDUWKHG� VWDU� SRLQW� RI
WKH�WUDQVIRUPHU��7KLV�YHUVLRQ�FDQ�EH
XVHG�LQ�71�&�RU�71�&�6�V\VWHPV�

NSK-6421

L1
L2
L3
N

PET5

3WN6

)LJ������
��SROH�FLUFXLW�EUHDNHU�LQ�DV\PPHWULFDOO\�ORDGHG�V\VWHPV

)LJ������
��SROH�FLUFXLW�EUHDNHU�LQ�V\PPHWULFDOO\�ORDGHG�V\VWHPV

NSK-6422

L1
L2
L3
N

PE

T6

3WN6

)LJ������
��SROH� FLUFXLW�EUHDNHU�ZLWK� FXUUHQW� WUDQVIRUPHU� DW� WKH�HDUWKHG� VWDU� SRLQW� RI� WKH
WUDQVIRUPHU

)LJ������
�� SROH� FLUFXLW�EUHDNHU�ZLWK� FXUUHQW� WUDQVIRUPHU� DW� WKH� HDUWKHG� VWDU� SRLQW� RI� WKH
WUDQVIRUPHU
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Possible settings of the earth fault

release

'LIIHUHQW�IXQFWLRQ�PRGHV�FDQ�EH�VHW
IRU�WKH�HDUWK�IDXOW�UHOHDVH�

D��(DUWK�IDXOW�SURWHFWLRQ�ZLWK�FXUUHQW
LQGHSHQGHQW�GHOD\
7KH�YDOXH�RI��WJ���GHOD\�WLPH�IRU�HDUWK
IDXOW� IXQFWLRQ�� LV� VHW� RQ� WKH
RYHUFXUUHQW� UHOHDVH�� ,I�DQ�HDUWK� IDXOW
FXUUHQW� NHHSV� IORZLQJ� ZKHQ� WKH
VHOHFWHG� WLPH� UXQV� RXW� WKH� UHOHDVH
FDXVHV� DQ� DODUP� VLJQDO� RU� WULSV� WKH
FLUFXLW�EUHDNHU� �DFFRUGLQJ� WR� WKH
DGMXVWPHQW� VHOHFWHG� �
�DODUP�WULSSLQJ��
7KURXJK�GHOD\�WLPH�
• DQ� HDUWK� IDXOW� FXUUHQW� WKDW� LV� RQO\
PRPHQWDULO\� RFFXUULQJ� FDQ� EH
EULGJHG

• 6HYHUDO� FLUFXLW�EUHDNHUV� LQ� VHULHV
FDQ�EH�JUDGHG�WLPH�GLVFULPLQDWLYH�
DV�ZHOO�LQ�WKLV�IXQFWLRQ�

E�� (DUWK� IDXOW� SURWHFWLRQ� ZLWK� I
2

GHSHQGHQW�GHOD\��I2
 x t = const.)

7KH� I
2� GHSHQGHQW� GHOD\� LV� RQO\

HIIHFWLYH� DV� IDU� DV� WR� WKH� SRLQW� RI
LQWHUVHFWLRQ�ZLWK� WKH� UHVSHFWLYH� VHW
YDOXH� IRU� GHOD\� WLPH� t

g
�� )RU� KLJKHU

FXUUHQWV��WKH�FRQVWDQW�WULSSLQJ�GHOD\
t

g
�EHFRPHV�HIIHFWLYH�DJDLQ�

F�� (DUWK� IDXOW� SURWHFWLRQ� ZLWK� �VKRUW
WLPH�JUDGLQJ�FRQWURO���=66�
7KLV� DGGLWLRQDO� IXQFWLRQ� LV� OLQNHG� WR
WKH��=66��IXQFWLRQ�IRU�WKH�VKRUW�WLPH
GHOD\� UHOHDVH� �]���7KH� �=66�� IXQFWLRQ
IRU� HDUWK� IDXOW� SURWHFWLRQ� RSHUDWHV
VLPLODU� WR� WKH� �=66�� IXQFWLRQ� IRU
VKRUW�FLUFXLW�SURWHFWLRQ��%\�VZLWFKLQJ
RQ� WKH� IXQFWLRQ� VHOHFWLRQ� VZLWFK
�=66�2))���=66�21���WKH�GHOD\�WLPH
t

g
� IRU� HDUWK� IDXOW� SURWHFWLRQ� LV
UHGXFHG� WR� ���� PV� IRU� D� FXUUHQW
LQGHSHQGHQW�GHOD\�RU����PV�IRU�DQ�I2

GHSHQGHQW�GHOD\�� LUUHVSHFWLYH�RI�WKH
YDOXH�VHW�RQ�WKH�VFDOH�

2.8.3.4.� LCD operational

current display

7KH� RYHUFXUUHQW� UHOHDVH� YHUVLRQ� '�
(�)��-�.��1�DQG�3�IHDWXUHV�D�WZR�OLQH
/&'�RSHUDWLRQDO�FXUUHQW�GLVSOD\�

7KH� UHOHDVHV� '� DQG� (�)� KDYH� DQ
DFFXUDF\�RI��������DQG�WKH�IROORZLQJ
YDOXHV�FDQ�EH�GLVSOD\HG�
/LQH���
� ,QGLFDWLRQ�RI� WKH�SKDVH�KDYLQJ� WKH
KLJKHVW� ORDGHG� WKH� PRPHQW� DQG
WKH� U�P�V�� YDOXH� RI� WKH� FXUUHQW
IORZLQJ�WKURXJK�

/LQH�����DOWHUQDWLQJ�

� &XUUHQWV� LQ� WKH� PDLQ� FRQGXFWLYH
SDWKV�/���/���/�

� 1�FRQGXFWRU�FXUUHQW
� (DUWK�IDXOW�FXUUHQW

2QH�RI�WKHVH�YDOXHV�FDQ�EH�VHOHFWHG
E\� XVLQJ� WKH� KDQG� KHOG� XQLW�� 7KLV
YDOXH� LV� WKHQ�FRQWLQXRXVO\�GLVSOD\HG
RQ� WKH� RYHUFXUUHQW� UHOHDVH� ZLWK� LWV
FXUUHQW�YDOXH�

7KH� RYHUFXUUHQW� UHOHDVHV� 1� DQG� 3
KDYH� DQ� DFFXUDF\� RI� ���� ��� DV
VWDQGDUG�� ���� ��� DV� RSWLRQ
�PHDVXUHPHQW�PRGXOH� QHHGV� WR� EH
FDOLEUDWHG��

/LQH����VHOHFWDEOH�YLD�PHQX�
� 3KDVH�VHTXHQFH
� /RZHVW� U�P�V�� YDOXH� RI� FXUUHQWV
WKDW�IORZHG�LQ�RQH�RI�WKH���SKDVHV
GXULQJ�WKH�ODVW����PLQXWHV

� +LJKHVW� U�P�V�� YDOXH� RI� FXUUHQWV
WKDW�IORZHG�LQ�RQH�RI�WKH���SKDVHV
GXULQJ�WKH�ODVW����PLQXWHV

,Q� WKH� YHUVLRQV� ZLWK� PHDVXUHPHQW
PRGXOH� DQG� YROWDJH� WUDQVIRUPHUV�� LW
LV� DGGLWLRQDOO\� GLVSOD\HG� LQ� WKH
VHFRQG�OLQH��DV�UXQQLQJ�WH[W��
� 7KH� WKUHH� SKDVH� YROWDJHV� /��1�
/��1��/��1

� /RZHVW�RQH�RI�WKH�YDOXHV�RI�WKH��
SKDVH� YROWDJHV� PHDVXUHG� GXULQJ
WKH�ODVW����PLQXWHV�

� +LJKHVW�RQH�RI�WKH�YDOXHV�RI�WKH��
SKDVH� YROWDJHV� PHDVXUHG� GXULQJ
WKH�ODVW����PLQXWHV�

� &XUUHQW�IUHTXHQF\
� /RZHVW� RQH� RI� WKH� YDOXHV� RI� WKH
IUHTXHQF\� PHDVXUHG� GXULQJ� WKH
ODVW����PLQXWHV�

� +LJKHVW� RQH� RI� WKH� YDOXHV� RI� WKH
IUHTXHQF\� PHDVXUHG� GXULQJ� WKH
ODVW����PLQXWHV�

� 3RZHU�IDFWRU��FRV�Φ�
� $SSDUHQW�SRZHU
� 5HDFWLYH�SRZHU
� $FWLYH�SRZHU

$V�WR�WKLV�RYHUFXUUHQW�UHOHDVH�RQH�RI
WKLV� YDOXHV� FDQ� EH� VHOHFWHG� DV
FRQWLQXRXV� FXUUHQW� YDOXH� E\� WKH
KDQG�KHOG�XQLW�RU�WKH�NH\�SDG�RI�WKH
RYHUFXUUHQW� UHOHDVH�� 7KH� PD[LPXP
DQG�PLQLPXP�FXUUHQW�YDOXHV�FDQ�EH
UHVHW�E\�SUHVVLQJ�WKH��&OHDU��EXWWRQ�

2.8.3.5.� Electronically displays

and signals of tripping and/or

alarms

(DFK� RYHUFXUUHQW� UHOHDVH� LV
HTXLSSHG� ZLWK� D� GLVSOD\�� DV
VWDQGDUG��ZKLFK�PDNHV�LW�SRVVLEOH�WR
TXHU\� DQG� GLVSOD\� WKH� FDXVH� RI� DQ

RYHUFXUUHQW� WULS� ORFDOO\��7KH�VHDODEOH
WUDQVSDUHQW� FRYHU� LQ� IURQW� RI� DQ
RYHUFXUUHQW� UHOHDVH� SURYLGHV
SURWHFWLRQ� DJDLQVW� XQDXWKRULVHG
DOWHUDWLRQ�RI� WKH�SDUDPHWHU�VHWWLQJV�
2SHQLQJV� LQ� WKLV�FRYHU�DOORZ�DFFHVV
WR� WKH� �4XHU\�� EXWWRQ� LQ� RUGHU� WR
GLVSOD\� WKH� FDXVH�RI� WULSSLQJ� DQG� WR
WKH� �7HVW�� EXWWRQ� WR� LQLWLDWH� D� VHOI�
WHVW�� ,Q�RYHUFXUUHQW� UHOHDVH�YHUVLRQV
1� DQG� 3�� WKH� DUURZ� NH\V� IRU
VHOHFWLQJ� WKH� SKDVHV� RI� FXUUHQW
GLVSOD\LQJ� DQG� IRU� GLVSOD\LQJ� WKH
SDUDPHWHU� VHWWLQJV� DUH� VWLOO
DFFHVVLEOH�� 7KH� ODWHVW� FDXVH� RI� D
WULSSLQJ� FDQ� EH� LQWHUURJDWHG� E\
SUHVVLQJ�WKH��4XHU\��EXWWRQ�DQG�FDQ
EH�FOHDUHG�ZLWK�WKH��&OHDU��EXWWRQ��,I
LW� LV� QRW� FOHDUHG�� WKH� FDXVH� ZLOO� EH
UHSODFHG�E\�WKH�QH[W�WULSSLQJ�

7KH� SRZHU� UHTXLUHG� IRU� GLVSOD\LQJ
WKH�FDXVH�RI�WULSSLQJ�LV�VWRUHG�LQ�WKH
RYHUFXUUHQW� UHOHDVH� IRU� DW� OHDVW� ��
KRXUV� DIWHU� D� WULSSLQJ� RFFXUV�� 7KH
RYHUFXUUHQW�UHOHDVH�PXVW�KDYH�EHHQ
DFWLYDWHG�IRU�DW� OHDVW����PLQXWHV� IRU
WKH� HQHUJ\� WR� EH� VWRUHG�� $Q
DGGLWLRQDO�� SURWHFWHG� FXUUHQW� VXSSO\
RU� D� EDWWHU\� PRGXOH� WKHUHIRUH� DUH
QRW�UHTXLUHG�
0DOIXQFWLRQV� RI� WKH� RYHUFXUUHQW
UHOHDVH�DUH� LQGLFDWHG�E\�D� UHG�DODUP
/('�
'HSHQGLQJ� RQ� WKH� IXQFWLRQDO� VFRSH
WKH� IROORZLQJ� GLVSOD\V� DUH� DYDLODEOH

RQ�WKH�RYHUFXUUHQW�UHOHDVH�

• Operational display
,I�WKH�ORDG�FXUUHQW�LV�ORZHU�WKDQ�RU
LV� HTXDO� WR� WKH� VHW� RSHUDWLRQDO
FXUUHQW�RI� WKH�RYHUFXUUHQW� UHOHDVH
LW� LV� LQGLFDWHG� E\� WKH� JUHHQ
IODVKLQJ� /('� �$FWLYH�� �DSSUR[�
KHDUW� EHDW��� ,I� WKH� ORDG� FXUUHQW
H[FHHGV� WKH� VHW� RSHUDWLRQDO
FXUUHQW� LW� LV� LQGLFDWHG� E\� WKH� IDVW
IODVKLQJ� JUHHQ� /('� �$FWLYH��

)LJ������
'LVSOD\V�RQ�WKH�RYHUFXUUHQW�UHOHDVH
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• Overload
�D��WULSSLQJ

  9HUVLRQV� %�� &�*�� '�� (�)�
+��-�.��1�DQG�3

 
• N-conductor overload
�1��WULSSLQJ

  9HUVLRQV�&�*��'�� (�)�� +�
-�.��1�DQG�3

• Short-circuit

  �]�Q��WULSSLQJ
  9HUVLRQV�9��%��&�*
  

I  >>

  �]��WULSSLQJ
  9HUVLRQV� '�� (�)�� +�� -�.�
1�XQG�3

  

I  >>

  �Q��WULSSLQJ
  9HUVLRQV� '�� (�)�� +�� -�.�
1�XQG�3

  

I  >>

• Earth fault

  �J��WULS�DODUP
  9HUVLRQV� &�*�� (�)�� -�.
DQG�3

  
$GGLWLRQDO� WR� WKH� GLVSOD\V� IRU� WKH
FDXVH� RI� WULSSLQJ�� WKH� VROLG� VWDWH
RYHUFXUUHQW� UHOHDVHV� GLVSRVH� RI
DODUP�GLVSOD\V�IRU�WKH�IRORZLQJ�IDXOWV
DOZD\V�GHSHQGLQJ�RQ�WKH�YHUVLRQV�

• Microprocessor (µP)

  �DOO�YHUVLRQV�
  
  ,I� D� PLFURSURFHVVRU� IDXOW� RFFXUV�
WKH�DODUP�LV�DFWLYDWHG��WKH�UHG�/('
��3�� RQ� WKH� RYHUFXUUHQW� UHOHDVH
VKLQHV�� 7KH� VLJQDO� FDQ� DOVR� EH
WUDQVPLWWHG� YLD� DQ� RSWRFRXSOHU� LI
WKH� FLUFXLW�EUHDNHU� LV� HTXLSSHG
ZLWK� DGGLWLRQDO� IXQFWLRQ� �� RU� ��
7KLV� DODUP� LQGLFDWHV� WKDW� WKH
RYHUORDG� SURWHFWLRQ� IXQFWLRQV� DUH
QRW� FXUUHQWO\� DFWLYH�� $Q� LQWHUQDO
E\SDVV� FLUFXLW�� KRZHYHU�
JXDUDQWHHV� VKRUW�FLUFXLW
SURWHFWLRQ�

  
  7KH� WULSSLQJ� UHVSRQVH� RI� WKH
E\SDVV� FLUFXLW� YDULHV� IRU� GLIIHUHQW
RYHUFXUUHQW�UHOHDVH�YHUVLRQV�

  
  5HOHDVH� YHUVLRQV� %�� &�*� DQG� 9�
,QVWDQWDQHRXV� WULSSLQJ� RI� WKH
FLUFXLW�EUHDNHU�DW�I

k
 > 15 x I

n
�

  
  5HOHDVH� YHUVLRQV� '�� (�)�� +� DQG
-�.�

  :LWK� I
i
�VHW�EHWZHHQ�1.25 x I

N
�DQG

12 x I
n
�  !� ,QVWDQWDQHRXV� WULSSLQJ

RI�WKH�EUHDNHU�DW�I
k
 > 15 x I

n
�

  :LWK�I
i
�VHW�WR�∞� !�7ULSSLQJ�RI�WKH

FLUFXLW�EUHDNHU�GHOD\HG�E\�����PV
DW�I

k
 > 15 x I

n
�

  
  5HOHDVH�YHUVLRQV�1�DQG�3�
  ,QVWDQWDQHRXV� WULSSLQJ� DW� I

k
 ≥ I

CW

����N$�IRU�VL]H�,�����N$�IRU�VL]H�,,�
  
  :KHQ� WKH� IDXOW� GLVDSSHDUV�� H�J�
IROORZLQJ�UHFORVLQJ��WKH�/('�VWRSV
VKLQLQJ� DQG� WKH� RYHUFXUUHQW
UHOHDVH� WDNHV� RYHU� LWV� QRUPDO
SURWHFWLRQ�IXQFWLRQ�

  
• Overtemperature in the

overcurrent release (ϑ)

  �9HUVLRQV�1�DQG�3�
  
  ,I� WKH� WHPSHUDWXUH� RI� WKH
RYHUFXUUHQW� UHOHDVH� H[FHHGV� WKH
OLPLW� YDOXH� RI� ���&�� DQ
RYHUWHPSHUDWXUH� IDXOW� LV� LQGLFDWHG
E\� D� /('� DQG� DOWHUQDWLYHO\
VLJQDOOHG� YLD� RSWRFRXSOHU� LI
UHTXLUHG� �DGGLWLRQDO� IXQFWLRQV� �� RU
���

  
• Phase imbalance > 50 % ( )

  
  :KHQ�WKLV�IXQFWLRQ�LV�DFWLYDWHG�� LQ
WKH�HYHQW�RI�SKDVH�LPEDODQFH��WKH
VLJQDO� LV� RXWSXW� RQ� WKH� VDPH
RXWSXW� DV� WKH� RYHUWHPSHUDWXUH
VLJQDO�

  
  7KLV� IXQFWLRQ� LV� DFWLYDWHG� XVLQJ� D
VHSDUDWH�PDQXDO� RSHUDWLQJ� GHYLFH
ZLWK� RYHUFXUUHQW� UHOHDVH� YHUVLRQV
'��(�)��+�DQG�-�.��DQG�LQ�WKH�FDVH
RI� YHUVLRQV� 1� DQG� 3� LW� LV� DOVR
SRVVLEOH� YLD� WKH� PHQX� DVVLVWHG
FRQWURO�SDQHO�RQ�WKH�UHOHDVH�

  
  ,I� WKH� GLIIHUHQFH� EHWZHHQ� WKH
RSHUDWLRQDO� FXUUHQW� RI� WKH� SKDVH
ORDGHG�DW�WKH�ORZHVW�OHYHO�DQG�WKH
RQH� ORDGHG� DW� WKH� KLJKHVW� OHYHO
PRUH� WKDQ� ����� WKLV� LV� VLJQDOOHG
E\�D�/('�

  
• Freely selectable

display
2SW

  �9HUVLRQV�'��(�)��+��-�.��1�DQG�3�
  
  7KH� IXQFWLRQ� �SKDVH� LPEDODQFH�
DQG�RU��WHPSHUDWXUH�DODUP��FDQ�EH
DVVLJQHG� WR� WKH� VLJQDO� �2SW��� 7KH
VLJQDO� FDQ� VLPSO\� DFWLYDWH� D
GLVSOD\�� RU� LW� FDQ� EH� DGGLWLRQDOO\
SDUDPHWHUL]HG� ZLWK� WULSSLQJ�
3DUDPHWHUL]DWLRQ� LV� FDUULHG� RXW
ZLWK�WKH�KDQG�KHOG�XQLW��,Q�FDVH�RI
RYHUFXUUHQW� UHOHDVHV� 1� DQG� 3�
SDUDPHWUL]DWLRQ�FDQ�DOVR�EH�FDUULHG

RXW� XVLQJ� WKH� NH\� SDG� RQ� WKH
UHOHDVH�

  
Tripped signalling contact
$OO� RYHUFXUUHQW� UHOHDVH� YHUVLRQV� DUH
HTXLSSHG� DV� VWDQGDUG� ZLWK� D� JURXS
VLJQDOOLQJ�FRQWDFW��6���DV��12����7KLV
FRQWDFW� LV� DFWLYDWHG� LQ� WKH� HYHQW� RI
WKH�IROORZLQJ�W\SHV�RI�WULSSLQJ�
− 2YHUORDG��D�
− 6KRUW�FLUFXLW��]��DQG�RU��Q�
− (DUWK� IDXOW� �J�� ZKHQ� WKLV� IXQFWLRQ
LV� VHW� WR� WULS� �YHUVLRQV� &�*�� (�)�
-�.��DQG�3��

$IWHU� WULSSLQJV� RI� WKLV� NLQG� WKH� UHG
�5(6(7�� EXWWRQ� VLJQDOV� WKH� WULSSLQJ
E\�EHLQJ�LQ�RQH�OHYHO�ZLWK�WKH�FRQWURO
SDQHO��6LQFH�WKH�UHVHW�EXWWRQ�LV�RQO\
DFFHVVLEOH�E\�UHPRYLQJ�WKH�VHDODEOH
WUDQVSDUHQW�FRYHU�RI�WKH�RYHUFXUUHQW
UHOHDVH� LW� LV� SURWHFWHG� IURP
XQDXWKRULVHG�XVH��7KHUH�LV�D�GHQW� LQ
WKH� WUDQVSDUHQW� FRYHU�� IRU� WKH
FXVWRPHU�WR�GULOO� WKURXJK� LQ�RUGHU� WR
DOORZ�UHVHWWLQJ�ZLWKRXW�UHPRYLQJ�WKH
VHDO�� 7KH� WULSSHG� VLJQDO� UHPDLQV
DFWLYH� XQWLO� WKH� �5(6(7�� EXWWRQ� LV
SUHVVHG� DJDLQ� �VHH� �0HFKDQLFDO
UHFORVLQJ� ORFNRXW��� &KDSWHU� ������
:KLOH�WKH�WULSSHG�VLJQDO�VWD\V�DFWLYH�
WKH�FLUFXLW�EUHDNHU�FDQ�VWLOO�EH�FORVHG
LI� LW� LV� HTXLSSHG� ZLWK� DQ� DXWRPDWLF
PHFKDQLFDO�UHVHW�GHYLFH�

2.8.3.6.� Functional test

Internal selftest
(YHU\�RYHUFXUUHQW�UHOHDVH�LQFOXGHV�D
VHOIWHVW� DQG� DQ� LQWHJUDWHG� WHVW
IXQFWLRQ� WKDW� FDQ� EH� DFWLYDWHG� E\
SUHVVLQJ� WKH� �7HVW�� EXWWRQ�� $� WHVW
FDXVLQJ� WKH� WULSSLQJ� RI� WKH� FLUFXLW�
EUHDNHU� FDQ� EH� VWDUWHG� E\� SUHVVLQJ
WKH� �7HVW�� DQG� �&OHDU�� EXWWRQV
VLPXOWDQXRXVO\�� ,Q� WKLV� WHVW�� WKH
WULSSLQJ� VROHQRLG� LV� HQHUJLVHG� DQG
WKH� LQWHUQDO� ZLULQJ� DQG� FRQQHFWLQJ
FDEOH�DUH�FKHFNHG��7ULSSLQJ�DFWLYDWHV
WKH� WULSSHG� VLJQDOOLQJ� FRQWDFW� DQG
WKH� PHFKDQLFDO� UHFORVLQJ� ORFNRXW
ZKLFK�PXVW�EH� UHVHW�RQ�FRPSOHWLRQ
RI�WKH�WHVW�
7KH� WHVW� LV� SRVVLEOH� LI� WKH� ORDG
FXUUHQW� LV� JUHDWHU� WKDQ� ���� I

N
� RU� LI

WKH�RYHUFXUUHQW�UHOHDVH�LV�FRQQHFWHG
WR� DQ� DX[LOLDU\� SRZHU� VXSSO\�� 7KH
RYHUFXUUHQW� UHOHDVH� VLJQDOV� LVW
QRUPDO�VWDWXV�ZLWK� WKH�/('� �$FWLYH�
IODVKLQJ��KHDUWEHDW��
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Function testing unit
$�WHVW�XQLW� �ILJ�������� LV�DYDLODEOH� IRU
H[WHUQDO� IXQFWLRQ� WHVWLQJ� RI� WKH
RYHUFXUUHQW� UHOHDVH� �YHUVLRQV� 9�� %�
&�*��'��(�)��+�DQG�-�.���,W�LV�VXLWDEOH
IRU� $&� YROWDJHV� RI� ���9� RU� ���9
�DGMXVWDEOH��� 7KH� WHVW� XQLW� LV
FRQQHFWHG� WR� WKH� RYHUFXUUHQW
UHOHDVH�E\�WKH�HQFORVHG�FDEOH�WR�WKH
VRFNHW� ;��� ,Q� RUGHU� WR� KDYH� DFFHVV
WR� WKLV� VRFNHW� RQ� WKH� FLUFXLW�EUHDNHU
WKH�IODS�LQ�WKH�WUDQVSDUHQW�FRYHU�KDV
WR� EH� RSHQHG�� WKH� VHDO� SRVVLEO\
DWWDFKHG� E\� WKH� FXVWRPHU� UHPRYHG
DQG� WKH� FRYHU� XQVFUHZHG�� 7KH� WHVW
VRFNHW� FDQ� EH� PDGH� JHQHUDOO\
DFFHVVLEOH� IRU� WHVW� SXUSRVHV� E\
EUHDNLQJ� RII� WKH� EDU� LQ� WKH
WUDQVSDUHQW� FRYHU�� )RU� WHVWLQJ�� WKH
IXQFWLRQ� WHVWLQJ� XQLW� JHQHUDWHV� D
FXUUHQW���WLPHV�DV�KLJK�DV�WKH�UDWHG
FXUUHQW�RQ�WKH�VHFRQGDU\�VLGH�RI�WKH
FXUUHQW� WUDQVIRUPHU� WR� VLPXODWH� DQ
RYHUFXUUHQW� 7KH� SKDVH� VHOHFWLRQ
VZLWFK�RQ�WKH�WHVW�XQLW�FDQ�EH�XVHG
WR� FKHFN� HDFK� SKDVH� VHSDUDWHO\� IRU
FRQWLQXLW\� RI� WKH� WUDQVIRUPHU�� $SDUW
IURP� WKLV�� WKH� IXQFWLRQLQJ� RI� WKH
RYHUFXUUHQW� UHOHDVH� DQG� WKH� WULSSLQJ
VROHQRLG� FDQ� DOVR� EH� WHVWHG� E\� WKH
WHVW� FXUUHQW�� 7KLV� FDXVHV� D� WULSSLQJ
RI� WKH� FLUFXLW�EUHDNHU� E\� WKH� WHVWLQJ
FXUUHQW�
7KH� WHVW� XQLW� �:;������-$��� FDQ
EH�XVHG�IRU�WKH�RYHUFXUUHQW�UHOHDVHV
RI� WKH� FLUFXLW�EUHDNHU� �:1�� DV�ZHOO
DV� IRU� WKH� FLUFXLW�EUHDNHUV� �:1���
DQG��:6��

2.8.3.7.� Additional functions

9HUVLRQV�'��(�)��+�� -�.��1� DQG�3�RI
WKH� HOHFWURQLFDO� RYHUFXUUHQW� UHOHDVH
FDQ�EH�HTXLSSHG�ZLWK� WKH�DGGLWLRQDO
IXQFWLRQV� �� RU� ��� 7KH� DGGLWLRQDO
IXQFWLRQV� DUH� VLJQDOV�� WKDW� DUH� JLYHQ
YLD� RSWRFRXSOHU� IRU� H[WHUQDO
HYDOXDWLRQ�� 7KH� RSWRFRXSOHU� DUH
FRQWDFW� IUHH� RSWLFDO� UHOD\V� ZLWK
JDOYDQLF�LVRODWLRQ�

)RU� H[SODQDWLRQ� RI� WKH� GLIIHUHQW
IXQFWLRQ� SOHDVH� UHIHU� WR� FKDSWHU
�������

7KH� RYHUFXUUHQW� UHOHDVH� ZLWK
DGGLWLRQDO�IXQFWLRQ���RU���FDQ�DOVR�EH
VXSSOLHG� E\� DQ� H[WHUQDO� ��� 9� '&
SRZHU� VXSSO\�� ,Q� WKLV� FDVH� LW� FDQ
RSHUDWH� ZLWKRXW� WKH� QHHG� RI� DQ
PLQLPXP�ORDG�FXUUHQW�

• Microporcessor fault (µP)

  $GGLWLRQDO� IXQFWLRQV� �� RU� �� �VHH
FKDSWHU����������

  

• Overtemperature in over-current

release (ϑ)

  $GGLWLRQDO� IXQFWLRQV� �� RU� �� �VHH
FKDSWHU����������

  
• Phase imbalance > 50 % ( )

  $GGLWLRQDO� IXQFWLRQV� �� RU� �� �VHH
FKDSWHU����������

  
• Leading signal "a"-release/ load

shedding

  $GGLWLRQDO�IXQFWLRQ���
  
  7KLV� VLJQDO� RFFXUV� ����PV� EHIRUH
DQ�RYHUORDG�WULSSLQJ��,W�FDQ�EH�XVH
VKXW� GRZQ� GRZQ� VWUHDP� WK\ULVWRU
FRQWUROOHUV�� ,QVWHDG� RI� XVLQJ� WKLV
IXQFWLRQ� LW� LV� SRVVLEOH� WR� VZLWFK
RYHU� WR� WKH� IXQFWLRQ� ORDG
VKHGGLQJ�

  6ZLWFKRYHU� DV� ZHOO� DV
SDUDPHWHUL]DWLRQ� RI� WKH� UHVSRQVH
YDOXHV� DUH� FDUULHG� RXW� XVLQJ� WKH
PDQXDO� SURJUDPPLQJ� XQLW
�YHUVLRQV�'��(�)��+��-�.��1�DQG�3�
RU� WKH� NH\�SDG�RI� WKH� RYHUFXUUHQW
UHOHDVH� �YHUVLRQV� 1� DQG� 3��� 7KH
UHVSRQVH� YDOXH� I

AW2
� FDQ� EH� VHW

ZLWKLQ�WKH�UDQJH����WR�������RI� I
r

�I
r
� �VHW�FXUUHQW��ZLWK�D�GHOD\�RI��

WR� ��� VHFRQGV� EHIRUH� WKH� RXWSXW
I
AW2
�VLJQDOV�H[FHHGLQJ�RI�WKH�OLPLW�

  7KH� VLJQDO� IURP� WKLV� OLPLW
FRPSDUDWRU� FDQ� EH� XVHG� WR
GLVFRQQHFW� D� ORDG� WKDW� KDV� OLWWOH
HIIHFW�RQ�FRQWLQXLW\�RI�WKH�SURFHVV
�H�J��YHQWLODWLRQ��RU�WR�VZLWFK�LW�WR�D
ORZ�FXUUHQW�FRQVXPSWLRQ��7KLV�FDQ
SUHYHQW� LQWHUUXSWLRQ� RI� WKH
SURFHVV� ZKLFK� ZRXOG� UHVXOW� IURP
WULSSLQJ�RI�WKH�FLUFXLW�EUHDNHU�

  
• Load monitoring

  $GGLWLRQDO�IXQFWLRQ���
  
  7KH� ORDG� PRQLWRULQJ� IXQFWLRQ
FDQ� EH� DGMXVWHG� E\� VHOHFWLQJ
WKH� UHVSRQVH� YDOXH� IRU� ORDG
FRQQHFWLRQ� I

AW1
� �VHH� ORDG

VKHGGLQJ�� ZLWKLQ� WKH� UDQJH� ��
WR�������RI�I

r
��I

r
� �VHW�FXUUHQW��

9LD�WKH�UHVSRQVH�YDOXHV�I
AW1

 DQG
I
AW2
�FDQ�EH�JUDGHG�ZKLFK�LQ�WXUQ

FDQ� EH� GHOD\HG� E\� WKH� MRLQW� GHOD\
WLPH� t

d,AW
� VHOHFWHG� EHWZHHQ� �� WR

��� VHFRQGV�� ,I�� KRZHYHU�� WKH
RYHUORDG� FXUUHQW� IDOOV� EHORZ� WKH
UHVSRQVH� YDOXH� EHIRUH� WLPH� GHOD\
KDV�HODSVHG�� QR� VLJQDO� LV� JLYHQ�� ,I
WKH� WLPH� GHOD\� KDV� HODSVHG� DQG
WKH� ORDG� FXUUHQW� VWLOO� H[LVWV� WKH
ORDG� PRQLWRULQJ� RXWSXW� LV
DFWLYDWHG�

  

)LJ�������)XQFWLRQ�WHVWLQJ�XQLW��:;������-$��

)LJ�������/RDG�PRQLWRULQJ�DQG�ORDG�VKHGGLQJ
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• Earth fault alarm ("g" alarm)

  �9HUVLRQV�(�)��-�.�DQG�3�
  $GGLWLRQDO�IXQFWLRQ���
  
  :KHQ� WKH� UHVSRQVH� YDOXH� IRU� WKH
HDUWKIDXOW� UHOHDVH� �J� KDV� EHHQ
H[FHHGHG� DQG� WKH� GHOD\� WLPH� t

g

KDV� HODSVHG�� WKH� HDUWK� IDXOW� /('
VKLQHV�DQG�DQ�DODUP�VLJQDO�LV�JLYHQ
YLD� RSWRFRXSOHU�� 7KH� HDUWK� IDXOW
UHOHDVH�PXVW�EH�VHW�WR��$ODUP��IRU
WKLV� SXUSRVH�� 7KH� FLUFXLW�EUHDNHU
GRHV�QRW�WULS�ZLWK�WKH�IXQFWLRQ��J��
$ODUP�� 7KLV� DOORZV� LPSRUWDQW
SURFHVVHV�WR�EH�FRPSOHWHG�EHIRUH
VKXW�GRZQ�YLD�VKXQW� UHOHDVH�� �VHH
FKDSWHU�����%UHDNHU�H[DPSOHV�

  
• Short time delay grading control

(ZSS)

  $GGLWLRQDO�IXQFWLRQ���
  
  6\VWHP� ORDGLQJ� FDQ�EH�PLQLPL]HG
LQ� WKH� HYHQW� RI� D� VKRUW�FLUFXLW
FXUUHQW� ZLWK� VHYHUDO� JUDGLQJ
OHYHOV�� WKH� WLPH� GHOD\� SURFHGLQJ
WULSSLQJ� FDQ� EH� UHGXFHG� WR� D
PLQLPXP� XVLQJ� VKRUW� WLPH� GHOD\
JUDGLQJ� FRQWURO� =66� �VHH� FKDSWHU
�������� 7KH� FLUFXLW�EUHDNHUV� DUH
LQWHUFRQQHFWHG� YLD� ZLUHV�� 7KH
PRGH� RI� RSHUDWLRQ� LV� IXOO\
FRPSDWLEOH�ZLWK� WKH� =66� IXQFWLRQ
IRU� �:1���� DQG� �:6�� FLUFXLW�
EUHDNHUV�

2.8.3.8.� Selecting overcurrent

releases for motor and

generator circuit-breakers

Motor branches
$� UDQJH� RI� RYHUFXUUHQW� UHOHDVH
YHUVLRQV�ZLWK�VSHFLILF� IXQFWLRQV�DQG
VHWWLQJV� DUH� SURYLGHG� IRU� RSWLPXP
SURWHFWLRQ�RI�LQGXFWLYH�ORDGV�

Overload protection

• $GMXVWDEOH�WLPH�ODJ�FODVV�T
C
�IRU�WKH

�D��UHOHDVH
  �9HUVLRQV�'��(�)��+��-�.��1�DQG�3�
  7KH�WLPH�ODJ�FODVV�T

C
�VSHFLILHV�WKH

RSHQLQJ� WLPH� DW� �� WLPHV� WKH
RSHUDWLQJ�FXUUHQW�I

r
�� ,Q�DFFRUGDQFH

ZLWK� WKH�PHFKDQLFDO� LQHUWLD�RI� WKH
PRWRU� ORDG�� WKH� FKDUDFWHULVWLF� FDQ
EH�DGMXVWHG�IRU�QRUPDO�GXW\�XS� WR
KHDY\�GXW\�PRWRU�VWDUWLQJ�

  7KH� IROORZLQJ� YDOXHV� FDQ� EH
VHOHFWHG� IRU� WLPH� ODJ� XVLQJ� D
URWDWLQJ� VZLWFK� RQ� RYHUFXUUHQW
UHOHDVHV�'�DQG�(�)��T

C
�
 �����������

��������������������������V��,Q�FDVH
RI� RYHUFXUUHQW� UHOHDVH� +�� -�.�� 1
DQG�3��WKH�WLPH�ODJ�FODVV

  FDQ� EH� VHW� WR� LQWHJHU� YDOXHV
EHWZHHQ� �� V� DQG� ��� V�

• 7KHUPDO�PHPRU\
  �9HUVLRQV�'��(�)��+��-�.��1�DQG�3�
  2Q� UHFORVLQJ� IROORZLQJ� RYHUORDG
WULSSLQJ�WKH�RYHUORDG�FKDUDFWHULVWLF
LV�UHGXFHG�IRU����PLQXWHV�LQ�RUGHU
WR�UHGXFH�WKH�RSHQLQJ�WLPH� LQ� WKH
HYHQW� RI� DQRWKHU� RYHUORDG�
3UHKHDWLQJ� RI� HTXLSPHQW� GXH� WR
RYHUORDG� LV� WDNHQ� LQWR� DFFRXQW� E\
WKLV� IXQFWLRQ�� ,I� WKH� WKHUPDO
PHPRU\�LV�VZLWFKHG�RII��YHUVLRQ�1
DQG� 3��� WKH�PRWRU� FDQ� EH� VWDUWHG
LPPHGLDWHO\� DIWHU� RYHUORDG
WULSSLQJ�ZLWK�IXOO�ORDG�

  
• 3KDVH�IDLOXUH�VHQVLWLYLW\
  �VHH�DOVR��2YHUORDG�SURWHFWLRQ��
  :KHQ� WKH� U�P�V�� YDOXHV� RI� WKH
RSHUDWLQJ� FXUUHQWV� LQ� WKH� WKUHH
SKDVHV�GLIIHU�E\�PRUH�WKDQ������
WKH� VHW� RSHUDWLQJ� FXUUHQW� I

r
� LV

UHGXFHG� DXWRPDWLFDOO\� WR� �����RI
WKH� VHW� YDOXH�� 7KLV� SURWHFWV� WKH
PRWRU� ZLQGLQJV� LQ� WKH� KHDYLO\
ORDGHG� SKDVHV�� 7KLV� IXQFWLRQ� FDQ
RQO\� EH� XVHG� IRU� WKUHH� SKDVH� $&
PRWRUV�� ,W� LV� QRW� VXLWDEOH� IRU
WK\ULVWRU�FRQWUROOHG�GULYHV�

  
Short-circuit protection

• ,QUXVK�LQVHQVLWLYLW\�IRU����PV
  7KH� VKRUW� WLPH� GHOD\� VKRUW�FLUFXLW
UHOHDVHV�KDYH� D� WLPH�GHOD\� VHW� WR
���PV�ZKLFK�SUHYHQWV� WULSSLQJ� DV
D�UHVXOW�RI�FXUUHQW�SHDNV�RQ�PRWRU
VWDUWLQJ� �LQUXVK� FXUUHQWV�� VXUJH� RI
WKH� ILUVW� FXUUHQW� KDOI� ZDYH��� 7KH
WULSSLQJ� YDOXH� IRU� WKH
LQVWDQWDQHXRXV� VKRUW�FLUFXLW
UHOHDVH�WKHUHIRUH�KDV�WR�EH�VHW� WR
D� YDOXH� KLJKHU� WKDQ� WKH� PRWRU
LQUXVK� FXUUHQW�� 5HTXLUHPHQWV� IRU
VKRUW�FLUFXLW� SURWHFWLRQ� DQG
GLVFULPLQDWLRQ� FDQ� WKHUHIRUH� VWLOO
EH� PHW� GHVSLWH� KLJK� LQUXVK
FXUUHQWV�

  
• 6HWWLQJV
  'HSHQGLQJ� RQ� WKH� YHUVLRQ� RI
RYHUFXUUHQW� UHOHDVH�� WKH� IROORZLQJ
RSHUDWLQJ� YDOXHV� IRU� WKH� VKRUW�
FLUFXLW� SURWHFWLRQ� RI� PRWRU
EUDQFKHV� DUH� DGMXVWDEOH� DQG� FDQ
EH�VHW�GLUHFWO\�RQ�WKH�GHYLFH�

− 7ULSSLQJ�FXUUHQW�IRU�WKH�VKRUW�WLPH
GHOD\� VKRUW�FLUFXLW� UHOHDVH� I

d
� �DOO

YHUVLRQV�
− 'HOD\�WLPH�IRU�WKH�VKRUW�WLPH�GHOD\
VKRUW�FLUFXLW�t

d
��DOO�YHUVLRQV�

− :LWK� I2� GHSHQGHQW�GHOD\�� WLPH� ODJ
VHWWLQJ�t

d
� �RSHQLQJ�WLPH�DW�12 x I

r

�YHUVLRQ� '�� (�)�� +�� -�.�� 1� DQG� 3�

− 7ULSSLQJ� FXUUHQW� IRU� WKH
LQVWDQWDQHRXV�VKRUW�FLUFXLW� UHOHDVH
I
i
��YHUVLRQV�'��(�)��+��-�.��1�DQG�3�

Generator circuit-breaker

7KH� RYHUFXUUHQW� UHOHDVH� 9� LV
VSHFLDOO\� GHVLJQHG� IRU� JHQHUDWRU
SURWHFWLRQ�� 7KLV� RQO\� KDV� D� VKRUW�
FLUFXLW� UHOHDVH� �]Q�� WKDW� FDQ� EH
DGMXVWHG� LQ� ��� VWHSV� LQ� WKH� UDQJH
EHWZHHQ� ����� [� I

r
� �VHW� YDOXH�� XS� WR

���[�I
r
��

,Q� DSSOLFDWLRQV� ZKLFK� DOVR� UHTXLUH
RYHUORDG� SURWHFWLRQ�� DQ\� RWKHU
RYHUFXUUHQW�UHOHDVH�FDQ�EH�XVHG�

Overload protection

• $GMXVWDEOH�WLPH�ODJ�FODVV�T
C
�IRU�WKH

WKHUPDO�FKDVUDFWHULVWLF
  �YHUVLRQV�'��(�)��+��-�.��1�DQG�3�
  ,Q� DFFRUGDQFH� ZLWK� WKH� WKHUPDO
RYHUORDG� FDEDSLOLW\� RI� WKH
JHQHUDWRU�� WKH� FKDUDFWHULVWLFV� FDQ
EH� DGMXVWHG� WR� VXLW� WKH� SURWHFWLRQ
UHTXLUHPHQWV�

  
• 7KHUPDO�PHPRU\

 �YHUVLRQV�'��(�)��+��-�.��1�DQG�3�
 )ROORZLQJ� RYHUORDG� WULSSLQJ�� D
FRROLQJ� WLPH� RI� ��� PLQXWHV� LV
VLPXODWHG� GXULQJ� ZKLFK� WKH
RSHQLQJ� WLPH� LV� UHGXFHG� WR� WDNH
DFFRXQW� RI� WKH� SUHKHDWLQJ� RI� WKH
JHQHUDWRU�ZLQGLQJV�

 
• $ODUP� VLJQDO� �3KDVH� LPEDODQFH
!�����
 �VHH��2YHUORDG�SURWHFWLRQ��
 ,Q�WKH�HYHQW�RI�LPEDODQFHG�ORDGLQJ
RI� WKH� JHQHUDWRU� �GLIIHUHQFHV
EHWZHHQ�WKH�RSHUDWLQJ�FXUUHQWV�RI
PRUH� WKDQ� ������ WKH� WULSSLQJ
FXUUHQW� I

r
� LV� DXWRPDWLFDOO\� UHGXFHG

WR� ���� RI� LWV� VHW� YDOXH� �ZLWK� WKH
VHWWLQJ� t

d
� ���PV�RU� LQ�YHUVLRQ�+�

-�.��1�DQG�3�IRU�DQ\�GHOD\�WLPH��
 1RWH�� *HQHUDWRUV� FDQ� JHQHUDOO\
ZLWKVWDQG� DV\PPHWUFDO� ORDGV�
WKHUHIRUH�WULSSLQJ�LV�XQGHVLUDEOH�

 
 
 Short-circuit protection

• $GMXVWPHQW� RI� WKH� VKRUW� WLPH
GHOD\� VKRUW�FLUFXLW� UHOHDVH� WR� ORZ
WULSSLQJ�YDOXHV
 �YHUVLRQV�9��%��&�*��'��(�)��+��-�.�
1�DQG�3�
 7KH� UHOHDVHV� FDQ� EH� VHW� IRU� ORZ
WULSSLQJ� YDOXHV� VWDUWLQJ� IURP� ����
[� I

r
� �YHUVLRQ�%������[� I

r
��WR�SUHYHQW

KHDY\� ORDGLQJ� RQ� WKH� JHQHUDWRU
ZLQGLQJV�
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• I
2� GHSHQGHQW� GHOD\� IRU� VKRUW� WLPH
GHOD\�VKRUW�FLUFXLW�UHOHDV
 �YHUVLRQV�'��(�)��+��-�.��1�DQG�3�
 7KH�UHOHDVHV�FDQ�EH�VZLWFKHG�RYHU
IURP� FXUUHQW� LQGHSHQGHQW� WR� I

2

GHSHQGHQW� GHOD\� �I2
 x t

d
 =

constant��7KLV� SURYLGHV� EHWWHU
GLVFULPLQDWLRQ� WR� GRZQVWUHDP
IXVHV�

 

2.8.4.� Short-circuit protection

with "short-time grading

control" (ZSS)

2.8.4.1.� General description

�IRU� RYHUFXUUHQW� UHOHDVHV� YHUVLRQ� '�
(�)��+��-�.��1�DQG�3�

7KH�VKRUW�WLPH�JUDGLQJ�FRQWURO��=66�
LV� RQO\� SRVVLEOH� LI� FLUFXLW�EUHDNHUV
�:��DUH� DUUDQJHG� LQ� VHYHUDO� JUDGLQJ
OHYHOV�� ,W� RIIHUV� IXOO� VHOHFWLYLW\�XQGHU
WKH� XWPRVW� OLWOH� GHOD\� t

ZSS
�  � ���PV�

LQGHSHQGHQW� IURP� WKH� QXPEHU� RI
JUDGLQJ� OHYHOV� DQG� WKH� SODFH� RI� WKH
VKRUW�FLUFXLW� LQ� WKH� GLVWULEXWLRQ
V\VWHP��7KH�DGYDQWDJH�RI� WKH� �=66�
EHFRPHV�DOO�WKH�PRUH�LPSRUWDQW��WKH
PRUH� JUDGLQJ� OHYHOV� DUH� H[LVWLQJ� LQ
ZLGH�VSUHDG�V\VWHPV�DQG�WKH�ORQJHU
WKH� WKXV� QHFHVVDU\� GHOD\� WLPHV� IRU
WKH� XVXDO� WLPH� JUDGLQJ� ZRXOG
EHFRPH�

6KRUWHU� UHVSRQVH� WLPH�GXH� WR� �=66�
FRQVLGHUDEO\� UHGXFH�WKH� ORDGLQJ�DQG
GDPDJH� LQ� WKH� VZLWFKJHDU
LQVWDOODWLRQ�

2SHUDWLRQ�RI�WKH��=66�

,I� �=66�� LV� VHW� LQ� D� GLVWULEXWLRQ
V\VWHP� WKDW� FRPSULVHV� VHYHUDO
JUDGLQJ� OHYHOV�� LQ� WKH� HYHQW� RI� D
VKRUW�FLUFXLW�� HDFK� FLUFXLW�EUHDNHU
DIIHFWHG� E\� WKH� VKRUW�FLUFXLW
LQWHUURJDWHV� WKH� QH[W� FLUFXLW�EUHDNHU
GRZQVWUHDP�WR�ILQG�RXW� LI� WKH�VKRUW�
FLUFXLW� DOVR� RFFXUV� DW� WKH� IROORZLQJ
JUDGLQJ�OHYHO�

− ,I� WKH� VKRUW�FLUFXLW� DOVR� RFFXUV� DW
WKH�GRZQVWUHDP�JUDGLQJ�OHYHO��WKH
UHVSHFWLYH� XSVWUHDP� VZLWFK
GHOD\V� LWV� UHOHDVH� WR� DOORZ� WKH
FLUFXLW�EUHDNHU� LPPHGLDWHO\� LQ
IURQW� RI� WKH� VKRUW�FLUFXLW� HQRXJK
WLPH� WR� LQWHUUXSW� WKH� VKRUW�FLUFXLW�

− ,I�WKH�EUHDNHU�IRU�WKH�GRZQVWUHDP
JUDGLQJ� OHYHO� VLJQDOV� QR� VKRUW�
FLUFXLW�� L�H�� WKH� VKRUW�FLUFXLW� OLHV
EHWZHHQ� WKH� WZR� FLUFXLW� JUDGLQJ
OHYHOV� LQ� TXHVWLRQ�� WKH� XSVWUHDP
EUHDNHU� ZLOO� WULS� DIWHU� WKH� IL[HG
GHOD\� WLPH� t

ZSS
� RI� ��� PV� KDV

HODSVHG�

)RU�WKH�JUDGLQJ�FRQWURO�GLVFULEHG��WKH
RYHUFXUUHQW� UHOHDVHV� LQ� WKH� FLUFXLW�
EUHDNHUV� LQYROYHG� PXVW� EH� OLQNHG
XVLQJ�FRPPXQLFDWLRQ�OLQHV�
7KH�H[DPSOH�LQ�ILJ�������VKRZV�WKDW
WKH�GHOD\�WLPHV�RI�WKH��]��UHOHDVH�DUH
DGMXVWHG�DV�IROORZV�
&LUFXLW�EUHDNHU�4�����4�����PV

&LUFXLW�EUHDNHU�4�����4�������PV
&LUFXLW�EUHDNHU�4�������PV
&LUFXLW�EUHDNHU�4�������PV

$VVXPSWLRQ��4���GRHV�QRW�ZRUN�

$� VKRUW�FLUFXLW� FXUUHQW� DW� .�� FDXVHV
WKH� RYHUORDG� UHOHDVHV� RI� 4��� DQG
4��� WR� UHDFW�� 4��� VLJQDOV� D� VKRUW�
FLUFXLW�FXUUHQW�IURP�4���RQ�DQG�WKXV
SUHYHQWV� 4��� IURP� WULSSLQJ�� 6LQFH
4���DQG�4���GR�QRW� VLJQDO� D� VKRUW�
FLUFXLW�FXUUHQW�4���VKRXOG�VZLWFK�RII
WKH�VKRUW�FLUFXLW�FXUUHQW�DIWHU����PV�
,I�4���GRHV�QRW�VZLWFK�RII�WKH�VKRUW�
FLUFXLW�FXUUHQW�4��� WULSV�GHVSLWH� WKH
FRQWLQXRXV� VKRUW�FLUFXLW� VLJQDO� RI
4���DIWHU� WKH�VHW�GHOD\� WLPH�RI� t

d
� 

����PV�
,Q�FDVH�GLVFULPLQDWLRQ�LV�QRW�SDUWLDOO\
RU� FRPSOHWHO\� QHFHVVDU\� ZLWKLQ� D
GLVWULEXWLRQ� V\VWHP� LI� D� FLUFXLW�
EUHDNHU� WULSV�� LQVWHDG� RI� WKH� XVXDO
WLPH� JUDGLQJ� HLWKHU� WKH� JUDGLQJ� RI
JURXSV� RI� VHYHUDO� FLUFXLW�EUHDNHUV� LQ
VHULHV� FDQ� EH� IRUPHG� �WKH
GLVFULPLQDWLRQ�RQO\�H[LVWV�IURP�JURXS
WR� JURXS� LQ� FDVH� RI� D� IDXOW�� RU� D
XQLIRUP�GHOD\�WLPH� t

d
� ��]��EUDQFK�� IRU

DOO� FLUFXLW�EUHDNHUV� FDQ� EH� DGMXVWHG
�QR�GLVFULPLQDWLRQ� LV�H[LVWLQJ� LQ�FDVH
RI�D�IDXOW��

)LJ������ 'HOD\�WLPHV�WR�EH�VHW�IRU
WKH� �]�� UHOHDVH� ZLWKRXW
�=66���H[DPSOH�

WG 6HW� GHOD\� WLPH� IRU� VKRUW�WLPH�
GHOD\�UHOHDVH���Q��

W=66 3URJUDPPHG� GHOD\� WLPH� IRU
�=66��
7KLV� WLPH�RQO\� DSSOLHV�ZKHQ� WKH
IXQFWLRQ��=66��LV�VZLWFKHG�21

4��� !��:1��RU��:6��FLUFXLW�EUHDNHU
4����4����4����4����4��� !��:1��FLUFXLW�EUHDNHU
4��� !�H�J���9)��FLUFXLW�EUHDNHU�ZLWK�LQVWDQWDQHRXV

RYHUFXUUHQW�UHOHDVH���Q��



�:1��&LUFXLW�%UHDNHUV ���&RQVWUXFWLRQ�DQG�2SHUDWLRQ�RI�WKH�&LUFXLW�%UHDNHU

��

6DIHW\
,Q� RUGHU� WR� VHFXUH� D� VKRUW�FLUFXLW
WULSSLQJ� E\� DOO� PHDQV�� ZKHQ� D� IDXOW
RFFXUV� �H�J�� EURNHQ� ZLUH� RQ� WKH
VLJQDO� FDEOH� LQ� EHWZHHQ� WKH� FLUFXLW�
EUHDNHUV�� WKH� XSVWUHDP� FLUFXLW�
EUHDNHU�WULSV�

7KH� EORFNLQJ� VLJQDO� FDXVHG� E\� WKH
�=66�� LV� DFWLYH� RQO\� WKH� VHW� GHOD\
WLPH�t

d
���]��EUDQFK��KDV�HODSVHG�

,I� WKH� GLVFULPLQDWLRQ� VKDOO� EH� IXOO\
JXDUDQWHHG� DOVR� LQ� FDVH� RI� VXFK� D
IDXOW� DOWKRXJK� XVLQJ� WKH� �=66��
V\VWHP� WKH� GHOD\� WLPHV� RI� WKH� �]�

UHOHDVH�KDYH� WR�EH�DGMXVWHG�DV�ZLWK
WKH�XVXDO�WLPH�JUDGLQJ�
7KH� PD[LPXP� OHQJWK� RI� WKH� �=66��
VLJQDO� FDEOH� LV� ����P�� 5HFRPPHQG
W\SH� RI� VLJQDO� FDEOH� LV�� VFUHHQHG
065�FDEOH� /6<&<� ��[����� PP��
0DQXIDFWXUHU� 6LHPHQV� RU
FRPSDUDEOH��VHH�DOVR�������

2.8.4.2.� Examples for"short-time grading control" (ZSS)

 
)LJ������
6HYHUDO� FLUFXLW�EUHDNHUV� FRQQHFWHG� SDUDOOHO
�PD[�� ��� WKHLU� VLJQDO� LQSXWV� IRU� WKH� �=66�� KDYH
WR�EH�FRQQHFWHG�SDUDOOHO�

)LJ������
6HYHUDO� GRZQVWUHDP� FLUFXLW�EUHDNHUV
FRQQHFWHG� SDUDOOHO� �PD[�� ���� WKHLU� VLJQDO
RXWSXWV� IRU� WKH� �=66�� DUH� FRQQHFWHG
SDUDOOHO�

Corresponding terminals

�:1� �:1�����:6�

;����� ;���
;����� ;���
;����� ;���
;����� ;���



���&RQVWUXFWLRQ�DQG�2SHUDWLRQ�RI�WKH�&LUFXLW�%UHDNHU �:1��&LUFXLW�%UHDNHUV

��

F� )LJ������
&RPELQDWLRQ� RI� �� LQFRPLQJ� FLUFXLW�
EUHDNHUV��4����4����DQG
��FRXSOLQJ�FLUFXLW�EUHDNHU

G� )LJ������
&RPELQDWLRQ� RI� �� LQFRPLQJ� FLUFXLW�EUHDNHUV� �4���� 4����� �
FRXSOLQJ� FLUFXLW�EUHDNHU� �4���� DQG� VHYHUDO� RXWJRLQJ� FLUFXLW�
EUHDNHUV��4�������4�����'LRGHV�RI�W\SH��1������PRXQWHG�RQ�D
GLRGH�IUDPH�ZLWK�VFUHZ�FRQQHFWLRQV�



�:1��&LUFXLW�%UHDNHUV ���&RQVWUXFWLRQ�DQG�2SHUDWLRQ�RI�WKH�&LUFXLW�%UHDNHU

��

2.8.5.� Communication via

PROFIBUS-DP

)RU� PRUH� GHWDLOV� VHH� KDQGERRN
&RPPXQLFDWLRQ��VHH�VHFWLRQ����

PROFIBUS
7KH� 352),%86� LV� D� VWDQGDUGL]HG
LQGHSHQGHQW� RI� DQ\� VSHFLILF
PDQXIDFWXUHU� ILHOG� EXV� V\VWHP
ZKLFK� FDQ� EH� OLQNHG� WR�PRVW� RI� WKH
SURJUDPPDEOH� FRQWUROOHUV� RI� WKH
OHDGLQJ� PDQXIDFWXUHUV�� 7KH
352),%86� LV� DOVR� SURGXFHG� E\
6LHPHQV�XQGHU�WKH�QDPH�6,1(&�/��

8S� WR� ���� QRGHV� FDQ� EH� EURXJKW
WRJHWKHU� LQ� RQH� EXV� VHJPHQW�
'LVWDQFHV� RI� XS� WR� ���� NP� FDQ� EH
EULGJHG�ZLWK�FRSSHU�FRQGXFWRUV�DQG
PRUH� WKDQ� ���� NP� ZLWK� ILEUH� RSWLF
FDEOH��:LWK� WKH�RSWLFDO� OLQN�PRGXOHV
�2/0���WUHH��VWDU�DQG�ULQJ�VWUXFWXUHV
FDQ�EH�FRQVWUXFWHG�LQ�DGGLWLRQ�WR�WKH
IDPLOLDU� OLQHDU� EXV� QHWZRUNV�� (YHQ
UHGXQGDQW� FDEOLQJ� LV� QR� ORQJHU� D
SUREOHP�

PROFIBUS-DP

7KH� 352),%86�'3� �DHFHQWUDOLVHG
PHULSKHUDOV�� LV� SDUWLFXODUO\� XVHG� IRU
VZLWFKJHDU�ZLWK�KLJK�FRPPXQLFDWLRQ
UHTXLUHPHQWV�� H�J�� WUDQVPLVVLRQ� RI
DQDORJXH� DFWXDO� YDOXHV� DQG� DW� WKH
VDPH� WLPH�ZLWK� WKH� IDVWHVW� UHDFWLRQ
WLPHV��PD[�����0ELW�V�EDXGH�UDWH���,W
DOVR� FRQQHFWV� LQGLYLGXDO� $6�,
VHJPHQWV�� 7KH� W\SLFDO� FRQILJXUDWLRQ
IRU� 352),%86�'3� DUH�PRQR�PDVWHU
V\VWHPV� �LQ� ZKLFK� RQO\� RQH� EXV
PDVWHU� FRPPXQLFDWHV�ZLWK� WKH� EXV
QRGHV��

Advantages of communication-

capable switchgear
%XV� V\VWHPV� FDQ� EH� XVHG� WR
LPSOHPHQW� VLPSOH� GDWD� H[FKDQJH
EHWZHHQ� ORZ� YROWDJH� VZLWFKLQJ
GHYLFHV��H�J��EHWZHHQ��:1��FLUFXLW�
EUHDNHUV� DQG� 3OF
V�� $SDUW� IURP
UHPRWH�FRQWURO�RI� WKH�FLUFXLW�EUHDNHU
FRQWDFW� SRVLWLRQ�� PHDVXUHG� YDOXHV�
VLJQDOV� DQG� GLDJQRVWLF� GDWD� FDQ� EH
IHWFKHG� E\� WKH� DXWRPDWLRQ� OHYHO� YLD
WKH�EXV��7KLV�PDNHV�HDUO\�GHWHFWLRQ
DQG� FRUUHFWLRQ� RI� V\VWHP� IDXOWV
SRVVLEOH� DQG� WKHUHIRUH� LQFUHDVHV
V\VWHP� DYDLODELOLW\�� 7KH� QRZ� HDV\
WUDQVIHU� RI� YDOXHV� IRU� WKH� FXUUHQW
DOORZV�� IRU� H[DPSOH�� SRZHU
PDQDJHPHQW� IRU� D� WRWDO� V\VWHP�
0XOWLFRUH� FRQWURO� FDEOHV� DUH
UHSODFHG� E\� D� WZR� ZLUH� FDEOH�� 7KLV
PHDQV� FRQVLGHUDEOH� VDYLQJV� LQ
ZLULQJ� FRVWV�� L�H�� WKH� FRVWV� IRU

FRQWURO� FDEOHV�� LQVWDOODWLRQ� DQG
WHVWLQJ��7KH�EXV�V\VWHP�XVHG�LV�WKH
352),%86�'3�

Communication principle
7KH� �:1�� FLUFXLW�EUHDNHU� LV
FRQQHFWHG� WR� WKH�352),%86�'3� YLD
WKH� '3��:1�� LQWHUIDFH� �SUHYLRXVO\
QDPHG� '3�56����� 7KLV� WUDQVODWHV
WKH� VLJQDOV� VHQW� WR� DQG� IURP� WKH
FLUFXLW�EUHDNHU� LQWR� WKH� 352),%86�
'3� SURWRFRO�� )RU� WKLV� SXUSRVH� WKH
VROLG�VWDWH�RYHUFXUUHQW�UHOHDVH�RI�WKH
FLUFXLW�EUHDNHU� KDV� WR� EH� ILWWHG�ZLWK
DQ�DGGLWLRQDO�FRPPXQLFDWLRQ�PRGXOH
�= )����� 7KLV� PDNHV� LW� SRVVLEOH� WR
RSHUDWH� DQG� FRQWURO� WKH� FLUFXLW�
EUHDNHU��LI�FRUUHVSRQGLQJO\�HTXLSSHG
ZLWK� FORVLQJ� DQG� WULSSLQJ� VROHQRLG
DQG� PRWRULVHG� VSULQJ� FKDUJLQJ
PHFKDQLVP�� DQG� LW� FDQ� HDVLO\� EH
LQFOXGHG� LQWR� YLVXDOL]DWLRQ� V\VWHPV
VXFK� DV� &2526� 00,� �EUDQG
6LHPHQV��

2QH� '3��:1�� LQWHUIDFH� PRGXOH� LV
UHTXLUHG� IRU� HDFK� FRPPXQLFDWLRQ�
FDSDEOH�FLUFXLW�EUHDNHU�

Circuit-breaker equipment
7KH� FLUFXLW�EUHDNHU� �:1�� LV
FRPPXQLFDWLRQ�FDSDEOH� ZKHQ� LW� LV
HTXLSSHG� ZLWK� DQ� RYHUFXUUHQW
UHOHDVH�YHUVLRQ�'��(�)��+��-�.��1�RU�3
ZLWK�DGGLWLRQDO�IXQFWLRQ���DV�ZHOO�DV
ZLWK� D� FRPPXQLFDWLRQ� PRGXOH
�= )��� VHH� FKDSWHU� ������ �)XQFWLRQ
RYHUYLHZ����7KH�VLJQDOV�JHQHUDWHG�E\
WKH� FLUFXLW�EUHDNHU� �EUHDNHU� FORVHG�
VWRUHG� HQHUJ\� PHFKDQLVP� FKDUJHG�
GUDZ�RXW� FLUFXLW�EUHDNHU� LQ
FRQQHFWHG�GLVFRQQHFWHG� SRVLWLRQ�

HWF��� DUH� GHWHFWHG� YLD� PLFUR
VZLWFKHV� IRU� IXUWKHU� SURFHVVLQJ� LQ
WKH�FRPPXQLFDWLRQ�PRGXOH�

Installation of the DP/3WN6

interface module
7KH� '3��:1�� LQWHUIDFH� PRGXOH
FRPHV� LQ�D�FRPSDFW���PP�KRXVLQJ
IRU�PRXQWLQJ� RQ� D� ���PP�',1� UDLO�
7KH� XQLWV� FDQ� EH� LQVWDOOHG� LQ� D� URZ
LPPHGLDWHO\� DGMRLQLQJ� HDFK� RWKHU�
7KH� LQWHUIDFH� PRGXOH� LV� FRQQHFWHG
WR� WKH� FLUFXLW�EUHDNHU� YLD� WKH
HQFORVHG� FRQQHFWLQJ� FDEOH� ��P
OHQJWK��� 7KH� SOXJ� VRFNHW� RQ� WKH
PRGXOH�LV�D�68%�'�VRFNHW�

Operation
7KH� '3��:1�� LQWHUIDFH� PRGXOH� LV
FRQQHFWHG� WR� WKH� �:1�� FLUFXLW�
EUHDNHU�YLD�D�SRLQW�WR�SRLQW� OLQN��7KLV
FRQQHFWLRQ�LV�PDWFKHG�WR�WKH�VSHFLDO
DPELHQW� FRQGLWLRQV� �H�J�� KLJK
FXUUHQWV�� ORRS�FRQWDFWV� LQ� WKH�GUDZ�
RXW� YHUVLRQ�� RI� WKH� FLUFXLW�EUHDNHU�
&RQYHUVLRQ� WR� WKH� 352),%86�'3
SURWRFRO� WDNHV� SODFH� LQVLGH� WKH
LQWHUIDFH� PRGXOH�� $� GDWD
WUDQVPLVVLRQ�UDWH�RI�XS�WR����0ELW�V
LV�SRVVLEOH�ZLWK�WKH�352),%86�'3�

%HIRUH�VHWWLQJ�LW�WR�ZRUN�LW�LV�PHUHO\
QHFHVVDU\�WR�SUH�VHW�WKH�352),%86�
'3� DGGUHVV� E\� WZR� URWDU\� VZLWFKHV
RQ� WKH� LQWHUIDFH� PRGXOH�� 7KH� EDXG
UDWH� DQG� RWKHU� EXV� SDUDPHWHUV� DUH
VSHFLILHG� LQ� DGYDQFH� E\� WKH� PDVWHU
XQLW� �� WKH� LQWHUIDFH� PRGXOH
DXWRPDWLFDOO\

)LJ��������([DPSOHV�IRU�WKH�FRPPXQLFDWLRQ



���&RQVWUXFWLRQ�DQG�2SHUDWLRQ�RI�WKH�&LUFXLW�%UHDNHU �:1��&LUFXLW�%UHDNHUV
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DGDSWV� LWVHOI� WR� WKLV� VSHFLILFDWLRQ�
7KH� FRPPXQLFDWLRQ� OLQN� WR� WKH
FLUFXLW�EUHDNHU� LV� HVWDEOLVKHG
DXWRPDWLFDOO\� DIWHU� WKH� VXSSO\
YROWDJH� KDV� EHHQ� FRQQHFWHG�� 7KH
RYHUFXUUHQW� UHOHDVH� LV� DFWLYDWHG� E\
WKLV� VXSSO\� YROWDJH� �LQ� WKH� GUDZ�RXW
YHUVLRQ� LQ� WKH� WHVW� DQG� WKH
FRQQHFWHG�SRVLWLRQ��� ,I� WKH� GUDZ�RXW
FLUFXLW�EUHDNHU� LV� LQ� WKH� GLVFRQQHFW
SRVLWLRQ�� WKLV� LV� GHWHFWHG� E\� D
VHSDUDWH� PLFUR� VZLWFK� LQ� WKH� JXLGH
IUDPH� DQG� VLJQDOOHG� WR� WKH
RSHUDWLRQDO�EXV�LQWHUIDFH�PRGXOH�IRU
IXUWKHU� SURFHVVLQJ�� ,Q� WKLV� PDQQHU�
WKH� DYDLODELOLW\� RI� WKH� EXV� QRGH
��:1�� FLUFXLW�EUHDNHU�� LV
JXDUDQWHHG�

LEDs on the interface
7KH� LQWHUIDFHV� WR� WKH� FLUFXLW�EUHDNHU
DQG� WR� WKH� 352),%86�'3� DUH
FRQWLQXRXVO\� PRQLWRUHG� E\� WKH
LQWHUIDFH� PRGXOH� DQG� WKH� VWDWXV
VLJQDOOHG� E\� WZR� 'XR� /('V� �JUHHQ
DQG�UHG��

Parameterization from the host

level (PLC)
7KH�352),%86�'3�QRGH��'3��:1��
LV� FRQILJXUHG� E\� XVLQJ� WKH
SDUDPHWHUL]DWLRQ� VRIWZDUH� IRU
GLVWULEXWHG� ,�2�� &20� (7����� 7KLV
SDUDPHWHUL]DWLRQ� DQG� VHUYLFH
SURJUDP� VLPSOLILHV� WKH� WDVN� RI
SDUDPHWHUL]DWLRQ� LQ� WKH� FLUFXLW�
EUHDNHU�

Useful data on the bus

D��7KH�IROORZLQJ�GDWD�DUH�DYDLODEOH

�� 0HDVXUHG� YDOXHV� �ZLWK
FRPPXQLFDWLRQ�PRGXOH�= )���

− $FWXDO� YDOXH� IRU� FXUUHQW� LQ� WKH
KLJKHVW�ORDGHG�SKDVH��

− &XUUHQWV�LQ�SKDVHV�/���/���/�
− 0LQ�0D[�� FXUUHQWV� RI� WKH� ODVW� ��
PLQXWHV

− &XUUHQW� LQ� WKH� 1�FRQGXFWRU� �LQ� ��
SROH� FLUFXLW�EUHDNHUV�� DQ� H[WHUQDO
FXUUHQW� WUDQVIRUPHU� KDV� WR� EH
LQVWDOOHG�LQ�WKH�1�FRQGXFWRU�

− (DUWK�IDXOW� FXUUHQW� �UHOHDVHV� (�)�
-�.�� DQG� 3��� IRU� HDUWK� IDXOW
GHWHFWLRQ�VHH�FKDSWHU���������

− 'LUHFWLRQ� RI� URWDWLRQ� RI� SKDVH
FXUUHQWV� �YHUVLRQ� 1� DQG� 3�

− 
�� (YHQW�PHVVDJHV
− 2YHUFXUUHQW� UHOHDVH� JURXSHG
VLJQDO��

− &DXVH�RI� WKH� ODVW� WULS� ��D��� �]��� �Q��
�J����1��

− )DXOW�JURXSHG�VLJQDO��
− �3�IDXOW
− $ODUP�JURXSHG�6LJQDO
− 7HPSHUDWXUH�DODUP
− 3KDVH�LPEDODQFH
− /RDG�VKHGGLQJ��
− /RDG�FRQQHFWLRQ
− /HDGLQJ�VLJQDO�IRU�RYHUORDG�WULS
− 2YHUORDG

�� 2SHUDWLQJ�VWDWHV
− %UHDNHU�FORVHG�RSHQHG��
− 5HDG\� WR� FORVH� �DOO� FORVLQJ
FRQGLWLRQV�IXOILOOHG� ��2.����

− 6WRUHG� HQHUJ\� PHFKDQLVP
FKDUJHG��

− 8QGHUYROWDJH�UHOHDVH�HQHUJLVHG
− 6KXQW� UHOHDVH� HQHUJL]HG� � 
EUHDNHU�FORVLQJ�LV�EORFNHG�

− 3RVLWLRQ
�FRQQHFWHG�WHVW�GLVFRQQHFWHG�� RI
GUDZ�RXW�FLUFXLW�EUHDNHU

− 7HVWLQJ� RYHUFXUUHQW� UHOHDVH

�� 5HPRWH�FRQWURO
− &ORVH�FLUFXLW�EUHDNHU��
  �%UHDNHU� HTXLSPHQW�� 2SHUDWLQJ
PHFKDQLVP�ZLWK� HOHFWULFDO� VWRUHG
HQHUJ\� GULYH� IRU� ��9� '&� RU� DQ
DGGLWLRQDO� FRXSOLQJ� GHYLFH� IRU
FRQYHUVLRQ�WR�H�J�����9�$&�

− 2SHQ�FLUFXLW�EUHDNHU� �� ORFN�FLUFXLW�
EUHDNHU�DJDLQVW�FORVLQJ��

  �%UHDNHU� HTXLSPHQW�� 6KXQW
UHOHDVH� �I�� IRU� ��9� '&� RU� DQ
DGGLWLRQDO� FRXSOLQJ� GHYLFH� IRU
FRQYHUVLRQ�WR�H�J�����9�$&�

  

�� 5HDGLQJ�FRQILJXUDWLRQ�GDWD
− 6HWWLQJV� RI� WKH� RYHUFXUUHQW
UHOHDVH

E� ,Q� DGGLWLRQ� WR� WKH� GDWD� XVLQJ� WKH
FRPPXQLFDWLRQ� PRGXOH� �D�� WKH
IROORZLQJ� GDWD� RI� WKH
PHDVXUHPHQW� PRGXOH� DUH
DYDLODEOH� �7KH� PHDVXUHPHQW
PRGXOH� LQFOXGHV� WKH� IXQFWLRQ� RI
WKH� FRPPXQLFDWLRQ� PRGXOH� SOXV
IXUWKHU�IXQFWLRQV��DQG�LV�PDUNHG�LQ
WKH� RUGHU� QXPEHU� E\� DGGLQJ� =�  
)����=� �)���LV�QRW�QHFHVVDU\�

�� 0HDVXUHG�YDOXHV
− $FWLYH�SRZHU
− 5HDFWLYH�SRZHU
− $SSDUHQW�SRZHU
− 3RZHU�IDFWRU
− )UHTXHQF\
− 9ROWDJHV

�� 6HWWLQJV�RI�WKH�IROORZLQJ
− 3KDVH�LPEDODQFH���9ROWDJH
− 'LUHFWLRQ�RI�SRZHU�IORZ
− 2YHUIUHTXHQF\
− 8QGHUIUHTXHQF\
− 2YHUYROWDJH
− 8QGHUYROWDJH

$OO�GDWD�PDUNHG���DUH�WUDQVPLWWHG�F\FOLFDOO\��7KH�RWKHU�GDWD�DUH�WUDQVPLWWHG�DV
UHTXLUHG��L�H��LW�PXVW�EH�UHTXHVWHG�E\�WKH�SURJUDPPDEOH�FRQWUROOHU�
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2.8.6.� Manual operating device

7KH� PDQXDO� RSHUDWLQJ� GHYLFH� LV
FRQQHFWHG� YLD� D� FRQQHFWLQJ� FDEOH
DQG� D� SOXJ�LQ� DGDSWHU� WR� WKH
RYHUFXUUHQW� UHOHDVH� RI� WKH� �:1�
EUHDNHU� �FRQQHFWHG�WR�VRFNHW�;����$
��9� '&� SRZHU� VXSSO\� XQLW� FDQ� EH
FRQQHFWHG� WR� WKH� DGDSWHU� IRU
DFWLYDWLQJ� WKH� UHOHDVH�� 7KLV� PDQXDO
RSHUDWLQJ�GHYLFH�FDQ�DOVR�EH�XVHG�WR
SDUDPHWHUL]H� DQG� RSHUDWH� WKH� �8)�
PRWRU� SURWHFWLRQ� DQG� FRQWURO� XQLW
ZLWK� FRPPXQLFDWLRQ� FDSDELOLW\
�6,02&2'(�'3��
7KH�PDQXDO�RSHUDWLQJ�GHYLFH�LV�XVHG
ZLWK� �:1�� RYHUFXUUHQW� UHOHDVH
YHUVLRQV�'��(�)��+��-�.��1�DQG�3��VHH
VHFWLRQ������� �IXQFWLRQ�RYHUYLHZ��� WR
VZLWFK� RQ� IXQFWLRQV� DQG� UHVSRQVH
YDOXHV� �H�J�� LQ� YHUVLRQV�1��3��+� DQG
-�.� IRU� ORDG� VKHGGLQJ��� ,Q� DGGLWLRQ�
WKH� RYHUFXUUHQW� UHOHDVH� YHUVLRQV� 1
DQG� 3� SHUPLW� FRPSOHWH
SDUDPHWHUL]DWLRQ� RI� WKH� SURWHFWLRQ
IXQFWLRQV�� 7KH� VHWWLQJV� FDQ� EH� UHDG
RXW� DQG� VDYHG� WHPSRUDULO\� LQ� WKH
SDUDPHWHUL]DWLRQ� XQLW�� 7KH� VDYHG
SDUDPHWHU�UHFRUG�FDQ�EH�DGDSWHG�IRU
DQRWKHU� FLUFXLW�EUHDNHU� DQG� ORDGHG
LQWR�LWV�RYHUFXUUHQW�UHOHDVH�

2.9.� Circuit-Breaker as load

interrupters

$�VSHFLDO�YHUVLRQ�RI�FLUFXLW�EUHDNHU�LV
LQWHQGHG� IRU� XVH� DV� D� ORDG
LQWHUUXSWHU��7KH�ORDG�LQWHUUXSWHUV�DUH
FRQVWUXFWHG�ZLWKRXW� WKH�RYHUFXUUHQW
UHOHDVH� V\VWHP� DQG� WKXV� GR� QRW
KDYH� DQ\� SURWHFWLYH� IXQFWLRQ� LQ� WKH
V\VWHP�� 7KH� W\SHV� DQG� DFFHVVRULHV
FDQ� EH� VHOHFWHG� FRUUHVSRQGLQJ� WR
WKH�FLUFXLW�EUHDNHU�

2.10.� Mechanical reclosing

lockout

7KH� FLUFXLW�EUHDNHUV� DUH� HTXLSSHG
ZLWK� D�PHFKDQLFDO� UHFORVLQJ� ORFNRXW
DV�VWDQGDUG��,W�LV�DFWLYDWHG�ZKHQ�WKH
FLUFXLW�EUHDNHU�WULSV�GXH�WR�
• 2YHUORDG��D�
• 6KRUW�FLUFXLW��]��DQG��Q�
• (DUWK�IDXOW��J��ZKHQ�WKH�HDUWK�IDXOW
UHOHDVH� �J�� �LQ� YHUVLRQV� &�*�� (�)�
-�.��DQG�3�LV�VHW�WR��7ULS�

7KH� FLUFXLW�EUHDNHU� FDQ� RQO\� EH
UHFORVHG� RQFH� WKH� UHG� �5(6(7�
EXWWRQ� KDV� EHHQ� SUHVVHG�� 7KLV
EXWWRQ� VLJQDOV� WULSSLQJ� E\� EHLQJ� LQ
RQH�OHYHO�ZLWK�WKH�FRQWURO�SDQHO�

6LQFH� WKH� EXWWRQ� LV� RQO\� DFFHVVLEOH
E\� UHPRYLQJ� WKH� VHDODEOH
WUDQVSDUHQW�FRYHU�RI�WKH

RYHUFXUUHQW� UHOHDVH�� LW� LV� SURWHFWHG
IURP�XQDXWKRULVHG�XVH�
7KHUH� LV� D� GHQW� LQ� WKH� WUDQVSDUHQW
FRYHU�� ZKLFK� HQDEOHV� WKH� FXVWRPHU
WR� GULOO� WKURXJK� WR� DOORZ� UHVHWWLQJ
ZLWKRXW�UHPRYLQJ�WKH�VHDO�
7KH� UHFORVLQJ� ORFNRXW� KDV� D
PHFKDQLFDO� HIIHFW� RQ� WKH� UHDGLQHVV
WR�FORVH�
:KHQ�WKH�UHFORVLQJ�ORFN�RXW�LV�LQ�WKH
ORFNHG� VWDWH�� WKH� FRQGLWLRQV� IRU
UHDGLQHVV�WR�FORVH�DUH�QRW�IXOILOOHG��,W
LV�WKHUHIRUH�QRW�SRVVLEOH�WR�FORVH�WKH
FLUFXLW�EUHDNHU�� ,I� WKH� FLUFXLW�EUHDNHU
PXVW� EH� UHDG\� WR� FORVH� DJDLQ
LPPHGLDWHO\� DIWHU� LW� KDV� WULSSHG�� DQ
DXWRPDWLF�PHFKDQLFDO�UHVHW�GHYLFH�LV
DYDLODEOH� ZKLFK�� KRZHYHU�� GRHV� QRW
UHVHW� WKH� HOHFWULFDO� VLJQDO� RI� WKH
WULSSHG� VLJQDOOLQJ� FRQWDFW�� 7KH
WULSSHG� VLJQDO� PXVW� WKHQ� EH
FDQFHOOHG� E\� SUHVVLQJ� WKH� UHVHW
EXWWRQ�
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3.� Versions

3.1.� Fixed mounted circuit-

breakers

3.1.1.� Mounting

7KH� IL[HG�PRXQWHG� FLUFXLW�EUHDNHUV
FDQ�HLWKHU�EH�PRXQWHG�RQ�KRUL]RQWDO
IL[LQJ� EUDFNHWV� LQ� WKH� VZLWFK� JHDU
FXELFOH� �VHH� ILJXUH� ����� RU� WR� D
YHUWLFDO� PRXQWLQJ� VXUIDFH� XVLQJ� WKH
VXSSRUW� EUDFNHWV� DYDLODEOH� DV
DFFHVVRULHV� �VHH� ILJXUH� ������ 7KH
WKURXJK�KROHV� DQG� VXSSOLHG� QRQ�
UHPRYDEOH�QXWV�DUH�XVHG� IRU�VFUHZ�
PRXQWLQJ�

&RQQHFWLRQV
7KH� PDLQ� FRQQHFWLRQV� DUH� DUUDQJHG
KRUL]RQWDOO\� RQ� WKH� UHDU� $6
67$1'$5'�� 7KH� IROORZLQJ
FRQQHFWLRQ� W\SHV� DUH� DOVR� DYDLODEOH�
LI�UHTXLUHG�
− 6LQJOH�KROH� PRXQWLQJ� DFFHVVLEOH
IURP�WKH�IURQW

− 'RXEOH�KROH� PRXQWLQJ� DFFHVVLEOH
IURP� WKH� IURQW� �KROHV� WR� ',1
������IRU�FRQQHFWLRQ�EXVEDUV�

− :LWK� DGGLWLRQDO� DGDSWHUV� IRU
YHUWLFDO�FRQQHFWLRQ�WR�EXVEDUV

3.1.2.� Blocking device

,Q� RUGHU� WR� SURWHFW� WKH� RSHUDWLQJ
SHUVRQQHO�DQG�VZLWFKJHDU��WKH�IL[HG�
PRXQWHG� FLUFXLW�EUHDNHUV� FDQ� EH
HTXLSSHG� ZLWK� D� EORFNLQJ� GHYLFH
ZKLFK� SUHYHQWV� WKH� FXELFOH� GRRU
IURP�EHLQJ�RSHQHG�ZKHQ�WKH�FLUFXLW�
EUHDNHU� LV� FORVHG�� 7KH� EORFNLQJ
GHYLFH� FDQ� EH� UHOHDVHG� IRU
DGMXVWPHQW�DQG�WHVWLQJ�XVLQJ�D� WRRO�
:KHQ�WKH�FXELFOH�GRRU�LV�FORVHG��WKH
EORFNLQJ� GHYLFH� EHFRPHV� HIIHFWLYH
DJDLQ�DXWRPDWLFDOO\�

3.2.� Draw-out circuit-breakers

7KH�GUDZ�RXW�YHUVLRQ�FRPSULVHV�
− 'UDZ�RXW�FLUFXLW�EUHDNHU
− *XLGH�IUDPH

− ZLWK� DX[LOLDU\� GUDZ�RXW
FRQQHFWRU

− ZLWK�PDLQ�FRQQHFWLRQV
− KRUL]RQWDO��VWDQGDUG�
− RU� DFFHVVLEOH� IURP� WKH� IURQW
�VLQJOH�KROH�

− RU� DFFHVVLEOH� IURP� WKH� IURQW

�GRXEOH�KROH�
− RU�YHUWLFDO

DQG�RSWLRQDOO\�ZLWK
− SRVLWLRQ�VLJQDOOLQJ�VZLWFK
− VKXWWHU��WZR�SDUW�
− EORFNLQJ� DQG� LQWHUORFNLQJ
PRGXOH

− 'RRU� VHDOLQJ� IUDPH� RU� HGJH
SURWHFWLRQ

− &RGLQJ�V\VWHP

3.2.1.� Guide frame

7KH� JXLGH� IUDPH� LV� PRXQWHG
KRUL]RQWDOO\��7KH�WKURXJK�KROHV�LQ�WKH
ORZHU� WUDYHUVHV� DUH� XVHG� IRU� VFUHZ
PRXQWLQJ��VHH�ILJXUH�����

)LJ����� &LUFXLW�EUHDNHU�PRXQWHG�RQ�D�YHUWLFDO�VXSSRUW��LQ�WKLV�FDVH�WKH�XVH�RI
IURQW�DFFHVVLEOH�EXVEDU�FRQQHFWLRQV�DGYLVHG��

)LJ����� &LUFXLW�EUHDNHU�PRXQWHG� RQ
D�KRUL]RQWDO�VXSSRUW )LJ����� �:1��GUDZ�RXW�FLUFXLW�

EUHDNHU

)LJ������ 0RXQWLQJ�WKH�JXLGH�IUDPH
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3.2.2.� Circuit-breaker positions

in the guide frame

7KHUH�DUH�WKUHH�SRVLWLRQV�EHKLQG�WKH
FORVHG� FXELFOH� GRRU� IRU� GUDZ�RXW
FLUFXLW�EUHDNHUV� LQ� WKH� FXELFOH� �VHH
WDEOH�����

7KH� FLUFXLW�EUHDNHU� LV� PRYHG
EHWZHHQ� WKH� WKUHH� SRVLWLRQV�ZLWK� D
FUDQN�KDQGOH��7KH�GLVFRQQHFWHG��WHVW
DQG� FRQQHFWHG� SRVLWLRQV� DUH
DFKLHYHG�ZKHQ�WKH�FLUFXLW�EUHDNHU� LV
PRYHG� LQ� DFFRUGDQFH� ZLWK� WKH
SRVLWLRQ� LQGLFDWRU� LQ� WKH� WUDQVSDUHQW
FRYHU� RQ� WKH� FRQWURO� SDQHO�� ,W� GRHV
QRW�ODWFK�LQ�SODFH��7KH�FLUFXLW�EUHDNHU
LV� SODFHG� LQ� WKH� FRQQHFWHG� DQG
GLVFRQQHFWHG� SRVLWLRQ� E\� PRYLQJ� LW
DV�IDU�DV�WR�WKH�VWRS�
$�PHFKDQLFDO� LQWHUORFN� HQVXUHV� WKDW
WKH� FLUFXLW�EUHDNHU� LV� VZLWFKHG� RII
EHIRUH� PRYLQJ�� 1HLWKHU� FDQ� WKH
FLUFXLW�EUHDNHU�EH�VZLWFKHG�RQ� LQ�DQ
LQWHUPHGLDWH� SRVLWLRQ� EHWZHHQ� WKH
GHILQHG� SRVLWLRQV� �VHH� DOVR
UHDGLQHVV�WR�FORVH��
,Q� WKH� GLVFRQQHFWHG� SRVLWLRQ�� WKH
PDLQ� DQG� DX[LOLDU\� FLUFXLWV� RI� WKH
GUDZ�RXW�FLUFXLW�EUHDNHU�FRPSO\�ZLWK
WKH� �&RQGLWLRQV� IRU�DQ� LVRODWRU�� �ZLWK
YLVLEOH�FRQWDFW�JDS��

Maintenance position
:LWK� WKH� GRRU� RSHQ�� WKH� FLUFXLW�
EUHDNHU� FDQ� EH� PRYHG� LQWR� WKH
PDLQWHQDQFH� SRVLWLRQ� E\� GUDZLQJ� LW
RXW� RQ� WKH� JXLGH� UDLOV�� 7KH� FLUFXLW�
EUHDNHU� LV� DOVR� LQVHUWHG� LQWR� DQG
UHPRYHG� IURP� WKH� JXLGH� IUDPH� LQ
WKLV�SRVLWLRQ�

Signalling of the circuit-breaker

position in the guide frame
$SDUW� IURP� RSWLFDO� LQGLFDWLRQ� RI� WKH
SRVLWLRQ�RI� WKH� FLUFXLW�EUHDNHU� LQ� WKH
JXLGH� IUDPH� E\� FRORXUHG� PDUNV� LQ
WKH�WUDQVSDUHQW�FRYHU�RQ�WKH�FRQWURO
SDQHO�� SRVLWLRQ� VLJQDOOLQJ� VZLWFKHV
DUH� DOVR� DYDLODEOH� IRU� UHPRWH
VLJQDOOLQJ��ZKLFK�DUH�RSHUDWHG�E\�WKH
GUDZ�RXW� FLUFXLW�EUHDNHU� LWVHOI�
UHVXOWLQJ�LQ�D�UHPRWH�VLJQDO�VKRZLQJ
WKH�SUHVHQFH�RI�WKH�FLUFXLW�EUHDNHU�LQ
WKH� JXLGH� IUDPH�� 7KH� SRVLWLRQ
VLJQDOOLQJ� VZLWFK� FDQ� EH� XVHG� IRU
LQWHUORFNLQJ� FLUFXLWV� ZLWK� RWKHU
SURWHFWLYH�GHYLFHV�

&RQQHFWHG
SRVLWLRQ

7HVW
SRVLWLRQ

'LVFRQQHFWHG
SRVLWLRQ

0DLQ�FLUFXLW &ORVHG 2SHQ 2SHQ

$X[LOLDU\�FLUFXLW &ORVHG &ORVHG 2SHQ

6KXWWHU 2SHQ &ORVHG &ORVHG

7DEOH����

� 'RRU � 6KXWWHU � *XLGH�IUDPH � &UDQN�KDQGOH
� $X[LOLDU\�FRQQHFWRU � 0DLQ�SOXJ�LQ�FRQWDFW � *XLGH�UDLOV

)LJ����� &LUFXLW�EUHDNHU�SRVLWLRQV�LQ�WKH�JXLGH�IUDPH

)LJ����� 'UDZ�RXW� PHFKDQLVP� ZLWK
WKH�FRQWURO�SDQHO�UHPRYHG

• &RQQHFWHG� SRVLWLRQ

0DLQ� FLUFXLW� DQG� DX[LOLDU\
FLUFXLW� UHDG\� IRU� RSHUDWLRQ

• 7HVW� SRVLWLRQ

0DLQ� FLUFXLW� LVRODWHG
DX[LOLDU\� FLUFXLW� UHDG\� IRU
RSHUDWLRQ

• 'LVRQQHFWHG� SRVLWLRQ

0DLQ� FLUFXLW� DQG� DX[LOLDU\
FLUFXLW� LVRODWHG

• 0DLQWHQDQFH� SRVLWLRQ

0DLQ� FLUFXLW� DQG
DX[LOLDU\�FLUFXLW�LVRODWHG
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3.2.3.� Position signalling

switches

7KH� GLIIHUHQW� YHUVLRQ� RI� SRVLWLRQ
VLJQDOOLQJ� VZLWFKHV� YDU\� LQ� WKH
QXPEHU�RI�VLJQDOOLQJ�FRQWDFWV�IRU�WKH
UHVSHFWLYH�FLUFXLW�EUHDNHU�SRVLWLRQ� LQ
WKH�JXLGH�IUDPH�DQG� LQ� WKHLU� W\SH�RI
FRQQHFWLRQ��H[DFW�FRQWDFW�OD\RXW�DQG
SRVLWLRQ�LQGLFDWHG�VHH�FKDSWHU����

)LJ����� 0RXQWLQJ�RI�WKH�SRVLWLRQ�VLJQDOOLQJ�VZLWFKHV

)LJ����� 3RVLWLRQ�VLJQDOOLQJ�VZLWFKHV�DV�PRGXOH

'LUHFWLRQ� RI� PRYH�
PHQW� �GLVF�� �!
FRQQHFWHG�� RI� WKH
GUDZ�RXW�&�%�

'LUHFWLRQ� RI� PRYH�
PHQW� �GLVF�� �!
FRQQHFWHG�� RI� WKH
GUDZ�RXW�&�%�

6LJQDOOLQJ�VZLWFK�6����6����6��

'LUHFWLRQ� RI� PRYH�
PHQW� �GLVF�� �!
FRQQHFWHG�� RI� WKH
GUDZ�RXW�&�%�

6LJQDOOLQJ�VZLWFK�6����6����6��
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3.2.4.� Shutter

Protective mechanism against

touching of current-carrying

draw-out contacts

,QDGYHUWHQW� WRXFKLQJ� RI� WKH� FXUUHQW
FDUU\LQJ� GLVFRQQHFWHG� FRQWDFWV� LV
SUHYHQWHG� E\� D� WZR� SDUW� VKXWWHU
PDGH�IURP�LQVXODWLRQ�PDWHULDO�WKDW�LV
ORFDWHG� LQ� WKH� UHDU� VHFWLRQ� RI� WKH
JXLGH� IUDPH�� ,W� LV� RSHUDWHG� E\� WKH
FLUFXLW�EUHDNHU� LWVHOI�� 7KH� RSHQLQJV
DUH� FORVHG� RU� RSHQHG� E\� LQVXODWLQJ
PDWHULDO� VOLGHV� LQ� DFFRUGDQFH� ZLWK
WKH� SRVLWLRQ� RI� WKH� VZLWFK� LQ� WKH
JXLGH� IUDPH�� :KHQ� WKH� GUDZ�RXW
FLUFXLW�EUHDNHU� LV� PRYHG� LQWR
SRVLWLRQ�� WKH� VKXWWHU� LV� QRW� RSHQHG
XQWLO� WKH� FRQQHFWHG� SRVLWLRQ� KDV
DOPRVW�EHHQ�UHDFKHG�

$V� VRRQ� DV� WKH� FLUFXLW�EUHDNHU� LV
PRYHG� RXW� RI� WKH� FRQQHFWHG
SRVLWLRQ��WKH�VKXWWHU�LV�FORVHG�DJDLQ�
:KHQ� WKH� FLUFXLW�EUHDNHU� KDV� EHHQ
UHPRYHG� IURP� WKH� JXLGH� IUDPH�
YDULRXV� VKXWWHU� SRVLWLRQV� FDQ� EH
REWDLQHG� XVLQJ� WKH� JXLGH� UDLOV� RQ
HDFK� VLGH� DQG� ORFNHG�ZLWK� SDGORFNV
�VHH�)LJ��������

− 7RS�DQG�ERWWRP�RSHQLQJ�FORVHG
− 7RS�FORVHG��ERWWRP�RSHQ
− 7RS�RSHQ��ERWWRP�FORVHG
− 7RS�DQG�ERWWRP�RSHQLQJ�RSHQ

7KH�WRS�DQG�ERWWRP�FRQQHFWLRQV�FDQ
EH�IUHHO\�GHILQHG�DV�WKH�LQFRPLQJ�RU
RXWJRLQJ�VLGHV�

)LJ����� /RFNLQJ�WKH�VKXWWHU�LQ�SODFH

���*XLGH�IUDPH ���0DLQ�FRQQHFWLQJ�FRQWDFWV�RI�WKH�JXLGH�IUDPH ���6KXWWHU��FRYHU�FRPSRVHG�RI�LQVXODWLRQ�PDWHULDO

6KXWWHU� RSHQ� RQ� WRS� DQG
ERWWRP
�DV�LQ�WKH�FRQQHFWHG�SRVLWLRQ�

6KXWWHU�FORVHG�RQ�WRS�DQG
EXWWRP
�DV� LQ� WKH� WHVW� DQG
GLVFRQQHFWHG� SRVLWLRQV�
RUH�PDGH�E\�SDGORFNV�

6KXWWHU�FORVHG�RQ�WRS�DQG
RSHQ� RQ� ERWWRP
�PDGH�E\�SDGORFNV�

6KXWWHU� RSHQ� RQ� WRS� DQG
FORVHG� RQ� ERWWRP
�PDGH�E\�SDGORFNV�

)LJ������ 6KXWWHU�SRVLWLRQV�WKDW�FDQ�EH�ORFNHG�ZLWK�SDGORFNV

� *XLGH�UDLO
� 6WRSSLQJ� WKH� JXLGH� UDLO� E\� VOLGLQJ
WKH�JXLG�UDLO�LQ
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3.2.5.� Coding system

,Q� RUGHU� WR� SUHYHQW� FLUFXLW�EUHDNHUV
RI� WKH� VDPH� VL]H� EXW� GLIIHUHQW
HTXLSPHQW� IURP� EHLQJ� LQDGYHUWHQWO\
LQWHUFKDQJHG�ZLWK� D� FXELFOH�� FLUFXLW�
EUHDNHU� DQG� JXLGH� IUDPHV� FDQ� EH
ILWWHG�ZLWK� D� FRGLQJ� V\VWHP�� 7KLV� LV
VXSSOLHG� LQ� NLW� IRUP� DQG� DOORZV
FRGLQJ�RI�XS�WR����FLUFXLW�EUHDNHUV�

7KH� GUDZ�RXW� FLUFXLW�EUHDNHUV� DUH
IDFWRU\� ILWWHG� ZLWK� UDWHG� FXUUHQW
FRGLQJ� ZKLFK� SUHYHQWV� D� FLUFXLW�
EUHDNHU� IURP� EHLQJ� LQVHUWHG� LQ� D
JXLGH� IUDPH� RI� GLIIHUHQW� FXUUHQW
UDWLQJ�

3.2.6.� Interlocks

$� EORFNLQJ� GHYLFH� SUHYHQWV� WKH
FXELFOH� GRRU� IURP� EHLQJ� RSHQHG
ZKHQ� WKH� FLUFXLW�EUHDNHU� LV� LQ� WKH
FRQQHFWHG� SRVLWLRQ�� $� KRRN
DWWDFKHG�WR�WKH�JXLGH�IUDPH�ODWFKHV
LQWR� D� ULQJ� RQ� WKH� LQVLGH� RI� WKH
FXELFOH� GRRU�� 7KH� EORFNLQJ� GHYLFH
FDQ�EH�UHOHDVHG�IRU�DGMXVWPHQW�DQG
WHVWLQJ�

7KH� FLUFXLW�EUHDNHU� FDQ� EH
SUHYHQWHG�IURP�EHLQJ�PRYHG�RXW�RI
WKH�FRQQHFWHG��WHVW�RU�GLVFRQQHFWHG
SRVLWLRQ� LQVLGH� WKH� JXLGH� IUDPH� DV
VWDQGDUG� E\� ORFNLQJ� WKH� FORVHG
FUDQN� KROH� ZLWK� RQH� RU� PRUH
SDGORFNV� �GHSHQGLQJ� RQ� WKH
GLDPHWHU�RI�WKH�VKDFNOH��

)LJ������ /RFNLQJ�RI�FXELFOH�GRRU

)LJ������ %ORFNHG�FUDQN�KROH�ORFNHG�ZLWK�D�SDGORFN

)LJ������ &RGLQJ�PHFKDQLVP�RQ�WKH
GUDZ�RXW�FLUFXLW�EUHDNHU )LJ������ &RGLQJ� HOHPHQWV� RQ� WKH

WUDYHUVH� RI� WKH� JXLGH
IUDPH
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3.3.� Main connections for fixed mounted and draw-out circuit-breaker

Horizontal connection

�VWDQGDUG�

Front connection

:LWK�VLQJOH�RU�GRXEOH�KROH�IRU�FRQQHFWLRQV
DFF��WR�',1�������

�GRXEOH�KROHV�VKRZQ�GRWWHG�

Vertical connection

Fixed

mounted

circuit-

breaker

Vertical connection

elements can be supplied

as accessories

Guide frame

)LJ������ 0DLQV�FRQQHFWLRQV��PL[HG�W\SHV�DUH�DYDLODEOH
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3.4.� Auxiliary connections

3.4.1.� Auxiliary and signalling

contacts

Auxiliary contacts related to main

contact position

7KH� �:1�� FLUFXLW�EUHDNHUV� FDQ� EH
HTXLSSHG� ZLWK� �� W\SHV� RI� DX[LOLDU\
FRQWDFWV� WR� VZLWFK� RQ� WKH� PDLQ
FRQWDFW�� 7KH� VWDQGDUG� W\SH� FRQWDLQV
DQ�DX[LOLDU\�FRQWDFW�EORFN�FRPSULVLQJ
WZR� 12� DQG� WZR� 1&� FRQWDFWV�� EXW
E\� ILWWLQJ�DQ�DGGLWLRQDO� EORFN�� D� WRWDO
RI� WZR� 12�� WZR� 1&� DQG� WZR
FKDQJHRYHU�FRQWDFWV�DUH�DYDLODEOH�DV
DX[LOLDU\� FRQWDFWV�� $Q� DX[LOLDU\
FRQWDFW� EORFN� FRPSULVLQJ� �� 12
FRQWDFWV� LV� DOVR� DYDLODEOH� DV� DQ
DFFHVVRU\��ZKLFK�PHDQV�� WKDW���12
DQG� WZR� 1&� FRQWDFWV� DUH� DOVR
DYDLODEOH�
7KHVH� DX[LOLDU\� FRQWDFWV� DUH
RSHUDWHG� LQ� DFFRUGDQFH� ZLWK� WKH
VZLWFKLQJ� VWDWH� RI� WKH� FLUFXLW�
EUHDNHU�

Signalling contacts
$�JURXSHG�VLJQDO�IRU�RYHUORDG��VKRUW�
FLUFXLW� DQG� �GHSHQGLQJ� RQ� WKH
VHWWLQJV� DQG� YHUVLRQ� RI� WKH
RYHUFXUUHQW� UHOHDVH�� DOVR� HDUWK�IDXOW
WULSSLQJ� LV� RXWSXW� YLD� WKH� WULSSHG
VLJQDOOLQJ� FRQWDFW� 6��� ILWWHG� DV
VWDQGDUG�

$SDUW�IURP�WKLV��HYHU\�FLUFXLW�EUHDNHU
LV� IDFWRU\� ILWWHG� ZLWK� D� PHFKDQLFDO
UHFORVLQJ� ORFNRXW�� WKDW� LV� DFWLYDWHG
IROORZLQJ� RYHUORDG�� VKRUW�FLUFXLW� DQG
HDUWK�IDXOW� WULSSLQJ�� 7KH� PHFKDQLFDO
UHFORVLQJ� ORFNRXW� DV� ZHOO� DV� WKH
WULSSHG� VLJQDOV� DUH� YLVXDOO\
SHUFHSWLEOH� E\� WKH� SURWUXGLQJ� UHG
UHVHW� EXWWRQ� RQ� WKH� FRQWURO� SDQHO
DQG�UHPDLQ�DFWLYH�XQWLO�WKLV�EXWWRQ�LV
SUHVVHG

,I� WKH� FLUFXLW�EUHDNHU�PXVW� EH� UHDG\
WR� FORVH� DJDLQ� LPPHGLDWHO\� DIWHU� LW
KDV� WULSSHG�� DQ� DXWRPDWLF
PHFKDQLFDO� UHVHW� GHYLFH� LV� DYDLODEOH
ZKLFK��KRZHYHU��GRHV�QRW� UHVHW� WKH
HOHFWULFDO� VLJQDO� RI� WKH� WULSSHG
VLJQDOOLQJ� FRQWDFW� 6���� 7KH� WULSSHG
VLJQDO�PXVW�EH�FDQFHOOHG�E\�SUHVVLQJ
WKH�UHVHW�EXWWRQ�
,W� LV� DOVR� SRVVLEOH� WR� GHWHUPLQH� WKH
FDXVH� RI� WKH� WULSSLQJ� YLD� WKH� VROLG
VWDWH� RYHUFXUUHQW� UHOHDVH� �VHH
VHFWLRQ� ���� �2YHUFXUUHQW� UHOHDVH
V\VWHP���

3.4.2.� Auxiliary connections

7KH� DX[LOLDU\� FRQQHFWLRQV� IRU� WKH
�:1��FLUFXLW�EUHDNHU�DUH�EURXJKW� WR
D� KRUL]RQWDO� FRQWDFW� EODGH� EORFN�� LQ
WKH� WRS� VHFWLRQ� EHKLQG� WKH� FRQWURO
SDQHO�� 7KLV� FRQWDFW� EODGH� LV
VXEGLYLGHG�LQWR���VHJPHQWV��;�������
;����� WKDW� HDFK� FRPSULVHV� ��
FRQWDFWV�

3.4.2.1.� Fixed mounted version

)RU� IL[HG� PRXQWHG� FLUFXLW�EUHDNHUV�
GHSHQGLQJ�RQ�WKH�YHUVLRQ��XS�WR�IRXU
���SROH� KDQG� FRQQHFWRUV� DUH
SURYLGHG� IRU� FRQQHFWLQJ� WKH

DX[LOLDU\� ZLUHV�� 7KHVH� KDQG
FRQQHFWRUV� KDYH� FRGLQJ� SLQV� WR
SUHYHQW� WKHP� IURP� EHLQJ
LQWHUFKDQJHG� E\� PLVWDNH� RQ� WKH
FLUFXLW�EUHDNHU�

3.4.2.2.� Draw-out version

7KH� JXLGH� IUDPHV� RI� WKH� GUDZ�RXW
YHUVLRQ� DUH� HTXLSSHG� ZLWK� DX[LOLDU\
GUDZ�RXW� FRQQHFWRUV��'HSHQGLQJ� RQ
WKH�YHUVLRQ�RI�WKH�FLUFXLW�EUHDNHU��XS
WR� IRXU� ���SROH� FRQQHFWRUV� DUH
PRXQWHG� RQ� WKH� WRS� HGJH� RI� WKH
JXLGH�IUDPH�

)LJ������ $X[LOLDU\�FRQQHFWLRQV

)LJ������ )L[HG� PRXQWHG� FLUFXLW�
EUHDNHU� ZLWK� KDQG
FRQQHFWRUV
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3.4.3.� Determining the required number of auxiliary connectors

The required number of

auxiliary contacts depends on:

• 7\SH�RI�RSHUDWLQJ�PHFKDQLVP
• 2YHUFXUUHQW� UHOHDVHV� ZLWK�ZLWKRXW� DGGLWLRQDO

IXQFWLRQV�ZLWK�ZLWKRXW�FXUUHQW�WUDQVIRUPHUV
• 7\SH�DQG�QXPEHU�RI�DX[LOLDU\�UHOHDVHV
• 1XPEHU� RI� DX[LOLDU\� FRQWDFW� EORFNV

D )LUVW�DX[LOLDU\�FRQQHFWRU��IRU�VWDQGDUG�VLJQDOV��DOZD\V�UHTXLUHG �

E

E�
E�
E�

2SHUDWLQJ�PHFKDQLVP

PDQXDO�RSHUDWLQJ�PHFKDQLVP�ZLWK�VWRUHG�HQHUJ\�GHYLFH�ZLWK�PHFKDQLFDO�FORVLQJ
PDQXDO�RSHUDWLQJ�PHFKDQLVP�ZLWK�VWRUHG�HQHUJ\�GHYLFH�ZLWK�PHFKDQLFDO�DQG�HOHFWULFDO�FORVLQJ
PDQXDO�PRWRULVHG�RSHUDWLQJ�PHFKDQLVP�ZLWK�VWRUHG�HQHUJ\�GHYLFH�ZLWK�PHFKDQLFDO�DQG�HOHFWULFDO�FORVLQJ

���
��
��

F

F�
F�

F�
F�

2YHUFXUUHQW�UHOHDVH

ZLWK�EDVLF�IXQFWLRQV
ZLWK�DGGLWLRQDO�IXQFWLRQV���RU��

&RQQHFWLRQ� RI� H[WHUQDO� FXUUHQW� WUDQVIRUPHUV� IRU� 1�FRQGXFWRU� RYHUORDG� SURWHFWLRQ� DQG� IRU� HDUWK� IDXOW
SURWHFWLRQ

FXUUHQW�WUDQVIRUPHU�RQ�1�FRQGXFWRU��QHHGHG�IRU�WKUHH�SROH�FLUFXLW�EUHDNHUV�LI�F��QRW�VHOHFWHG�
FXUUHQW� WUDQVIRUPHU� DW� WKH� VWDU� SRLQW� RI� WKH� WUDQVIRUPHU
�QHHGHG�IRU�WKUHH�SROH�FLUFXLW�EUHDNHUV�LI�F��QRW�VHOHFWHG�

��
��

��
��

G

G�
G�
G�

$X[LOLDU\�UHOHDVHV

ZLWK�ZLWKRXW��VW�DX[LOLDU\�UHOHDVH��VKXQW�UHOHDVH��I���)���8QGHUYROWDJH�UHOHDVH��U���)��
�VW�DX[LOLDU\�UHOHDVH��GHOD\HG�XQGHUYROWDJH�UHOHDVH��UF���)���QHHGHG�LI�E��RU�E��QRW�VHOHFWHG
�VW�DQG��QG�DX[LOLDU\�UHOHDVH��VKXQW�UHOHDVH��I���)���QHHGHG�LI�E��RU�E��RU�G��QRW�VHOHFWHG�

��
��
��

H

H�
H�

$X[LOLDU\�FRQWDFWV

�VW�DX[LOLDU\�FRQWDFW�EORFN���12����1&
�VW�DQG��QG�DX[LOLDU\�FRQWDFW�EORFN���12����1&�����&2��QHHGHG�LI�E��RU�E��RU�G��QRW�VHOHFWHG�

��
��

I

I�
I�

&RPPXQLFDWLRQ�PRGXOH���0HDVXUHPHQW�PRGXOH

ZLWKRXW�&RPPXQLFDWLRQ�RU�PHDVXUHPHQW�PRGXOH
ZLWK�&RPPXQLFDWLRQ�RU�PHDVXUHPHQW�PRGXOH��QHHGHG�LI�F��RU�F��RU�F��QRW�VHOHFWHG�

��
��

J 7RWDO�QXPEHU�RI�DX[LOLDU\�FRQQHFWRUV��PD[LPXP�RI���

7KH� EDVLF� HTXLSPHQW� IRU� HYHU\
FLUFXLW�EUHDNHU� LQFOXGHV� WKH� DX[LOLDU\
FRQQHFWRU� ;����� 2Q� UHWURILWWLQJ
DFFHVVRULHV� RU� UHDUUDQJLQJ
HTXLSPHQW�LW�LV�LPSRUWDQW�WR�FKHFN

ZKHWKHU� DQ\� DX[LOLDU\� FRQQHFWRUV
UHTXLUHG�KDYH�DOUHDG\�EHHQ�VXSSOLHG
RU�UHTXLUH�WR�EH�RUGHUHG�
,I� GUDZ�RXW� FLUFXLW�EUHDNHUV� DQG
JXLGH�IUDPHV�DUH�RUGHUHG�VHSDUDWHO\�

WKH� QXPEHU� RI� GUDZ�RXW� FRQQHFWRUV
PXVW� EH� VSHFLILHG� RQ� RUGHULQJ� WKH
JXLGH�IUDPH��VHH�DOVR�������
)RU� WKH� WHUPLQDO� DVVLJQPHQW� SOHDVH
UHIHU�WR�FKDSWHU���
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3.5.� Short-circuiting and

earthing devices for 3WN6

Applications
5HORFDWHDEOH��SRVLWLYHO\�GULYHQ�VKRUW�
FLUFXLWLQJ� DQG� HDUWKLQJ� GHYLFHV� DUH
LQVWDOOHG�LQ�LVRODWHG�HOHFWULFDO�V\VWHP
FRPSRQHQWV� LQ�RUGHU� WR�HQVXUH�VDIH
LVRODWLRQ� IURP� VXSSO\� LQ� WKH� ZRUN
DUHD� E\� VKRUW�FLUFXLWLQJ� WKH� LQSXW
VLGH�RI�WKH�PDLQ�FRQGXFWLYH�SDWKV�

(DUWKLQJ�GUDZHUV�DQG�VZLWFKHV�DUH�D
VLPSOH� DQG� HIIHFWLYH� PHDQV� RI
HDUWKLQJ�� 7KH\� DUH� VLPSO\� LQVWDOOHG
LQVWHDG� RI� WKH� UHOHYDQW� GUDZ�RXW
FLUFXLW�EUHDNHU� LQ� WKH� JXLGH� IUDPH�
7KLV�HQVXUHV� WKDW� WKHVH�GHYLFHV� DUH
ILUVW� FRQQHFWHG� WR� WKH� HDUWK
FRQGXFWRU� DQG� WKHQ� WR� WKH
FRPSRQHQWV� ZKLFK� DUH� WR� EH
HDUWKHG�

Construction
7KH�HDUWKLQJ�FRQWDFW� LV� ILWWHG� WR� WKH
VLGH� RI� WKH� FLUFXLW�EUHDNHU� DQG� WKH
FRQQHFWLRQ� ZLWK� WKH� JXLGH� IUDPH� LV
PDGH�DXWRPDWLFDOO\�ZKHQ�WKH�FLUFXLW�
EUHDNHU� LV� PRYHG� LQWR� SRVLWLRQ�

7UDQVLHQW�FXUUHQW�IRU
HDUWKLQJ�FRQWDFW

���N$
����PV�

5DWHG�RSHUDWLQJ
YROWDJH

����9

6WDQGDUGV ',1�9'(
����

6KRUW�FLUFXLW� DQG� HDUWKLQJ� GUDZ�RXW
FLUFXLW�EUHDNHUV

7KLV� YHUVLRQ� FRPSULVHV� D� FRPSOHWH
FLUFXLW�EUHDNHU� ZLWK� FRQGXFWLYH
SDWKV�� RSHUDWLQJ� PHFKDQLVP� DQG
DFFHVVRULHV�DV�UHTXLUHG��7KH�FRQWDFW
EODGHV� FDQ� EH� EULGJHG� HLWKHU� DERYH
RU�EHORZ�
7KLV� YHUVLRQ� RIIHUV� DGGLWLRQDO
SURWHFWLRQ� RI� WKH� RSHUDWLQJ
SHUVRQQHO� EHFDXVH�� SURYLGHG� WKDW
WKH� DSSURSULDWH� RSHUDWLQJ
PHFKDQLVP� LV� VHOHFWHG�� VKRUW�
FLUFXLWLQJ�FDQ�DOVR�EH�FDUULHG�RXW�E\
UHPRWH�FRQWURO�RI�WKH�HQHUJ\�VWRUH�
7KH� VKRUW�FLUFXLWLQJ� DQG� HDUWKLQJ
FLUFXLW�EUHDNHU�FDQ�EH�HTXLSSHG�ZLWK
RSHUDWLQJ�PHFKDQLVPV� DQG� DX[LOLDU\
UHOHDVHV�DV�LQ�WKH�FDVH�RI�WKH��:1�
FLUFXLW�EUHDNHU�
7KH� VKRUW�FLUFXLWLQJ� DQG� HDUWKLQJ
FLUFXLW�EUHDNHUV� KDYH� QR� VROLG� VWDWH
RYHUFXUUHQW� UHOHDVHV� IRU� RYHUORDG� RU
VKRUW�FLUFXLW� SURWHFWLRQ�� $Q
LQWHUORFNLQJ� PHFKDQLVP� WKDW� FRYHUV
WKH� �PHFKDQLFDO� 2))�� DQG� WKH
�HOHFWULFDO�21��EXWWRQV�LV�VXSSOLHG�DV
VWDQGDUG�� ,Q� FRQWUDVW� WR� WKH� �:1�
FLUFXLW�EUHDNHU�� LQ� WKLV� FDVH� WKH
LQWHUORFNLQJ� PHFKDQLVP� GRHV� QRW
KROG� GRZQ� WKH� �PHFKDQLFDO� 2))�
EXWWRQ��,W�VLPSO\�SUHYHQWV�WKH�FLUFXLW�
EUHDNHU� IURP� EHLQJ� VZLWFKHG� RII
LQDSSURSULDWHO\�

)LJ������ 6KRUW�FLUFXLW� DQG� HDUWKLQJ
GUDZHU )LJ������ 6KRUW�FLUFXLW� DQG� HDUWKLQJ

GUDZ�RXW�FLUFXLW�EUHDNHU

)LJ������ ��SROH�FLUFXLW�EUHDNHU�YHUVLRQ

)LJ����� ��SROH�FLUFXLW�EUHDNHU�YHUVLRQ
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6KRUW�FLUFXLWLQJ�DQG�HDUWKLQJ�GUDZHU
7KH� VKRUW�FLUFXLWLQJ� DQG� HDUWKLQJ
GUDZHU�FRPSULVHV�WKH�FLUFXLW�EUHDNHU
KRXVLQJ�ZLWK�FRQWDFW�EODGHV�WKDW�DUH
FRQQHFWHG� WR� WKH� VKRUW�FLUFXLW
EULGJH�

7KH� VKRUW�FLUFXLW� EULGJHV� DUH� ILWWHG
DERYH�DQG�RU�EHORZ�LQ�DFFRUGDQFH�WR
WKH�YHUVLRQ��7KH�HDUWKLQJ�DQG�VKRUW�
FLUFXLWLQJ� FRQQHFWLRQV� DUH
HVWDEOLVKHG� E\� PRYLQJ� WKH� GHYLFH
LQWR�SRVLWLRQ�DORQJ�WKH�JXLGH�UDLOV�

7R�HQVXUH�VDIH�XVDJH�LW�LV�D�PXVW�WR
FKHFN� WKH� SDUWV� ZKLFK� ZLOO� EH
VKRUWHQHG�DQG�RU�HDUWKHG� WR�EH� IUHH
RI� YROWDJH�� ,W� LV� WKHUHIRUH
UHFRPPHQGHG� WKDW� WKH� GUDZHU� LV
RQO\� FUDQNHG� LQWR� SRVLWLRQ� ZLWK� WKH
FXELFOH�GRRU�FORVHG

)LJ������ ��SROH� YHUVLRQ
VKRUW�FLUFXLWLQJ�GUDZHU

)LJ������ ��SROH�GUDZ�RXW�YHUVLRQ

)LJ������ ��SROH�GUDZ�RXW�YHUVLRQ

)LJ������ ��SROH� YHUVLRQ
VKRUW�FLUFXLWLQJ�GUDZHU
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4.� Planning and installation

4.1.� Circuit-breaker selection

&LUFXLW�%UHDNHU� DUH� DQ� LPSRUWDQW
FRPSRQHQW� RI� HOHFWULFDO� V\VWHPV
UHVSRQVLEOH� IRU� SRZHU� GLVWULEXWLRQ
�VHH�)LJ��������)RU�ORZ�YROWDJH�VXSSO\
QHWZRUNV� LQ� WKH� QRPLQDO� FXUUHQW
UDQJH� IURP� ��� WR� ����� $�� 6LHPHQV
RIIHUV� D� ZLGH� UDQJH� RI� FLUFXLW�
EUHDNHUV� JLYLQJ� WKH� HQJLQHHU
SODQQLQJ� DQ� HQHUJ\� GLVWULEXWLRQ
V\VWHP� WKH� SRVVLELOLW\� WR� �GUDZ� RQ
ODYLVK� UHVRXUFHV��� 7DNLQJ� D� ���� 9
SRZHU� GLVWULEXWLRQ� V\VWHP� DV� WKH
FULWHULD� IRU� VHOHFWLQJ� FLUFXLW�EUHDNHUV
LV�GHPRQVWUDWHG�
7KH�RSWLPXP�FLUFXLW�EUHDNHU� IRU� DQ\
DSSOLFDWLRQ� LV� VHOHFWHG� IURP� WKH
6LHPHQV�UDQJH�DV�LQ�WKLV�H[DPSOH�

• �:1�FLUFXLW�EUHDNHU��)LJ�����D�E�
  7KH� KLJK� VKRUW�FLUFXLW� ZLWKVWDQG
FXUUHQW�VXSSRUWV�WLPH�JUDGLQJ�ZLWK
XS� WR� VL[� JUDGLQJ� OHYHOV�� 7ZR
FLUFXLW�EUHDNHU� VHULHV� ��:1�� ZLWK
PHGLXP� EUHDNLQJ� FDSDFLW\� RI� ��
N$��DQG��:1��ZLWK�KLJK�EUHDNLQJ
FDSDFLW\� XS� WR� ���� N$�� DUH
DYDLODEOH� DV� ��� DQG� ��SROH� FLUFXLW�
EUHDNHUV� IRU� UDWHG� FXUUHQWV� XS� WR
�����$� DQG� IRU� UDWHG� YROWDJHV� XS
WR�����9��7KH\�FDQ�EH�VXSSOLHG�DV
IL[HG�PRXQWHG�RU�GUDZ�RXW�FLUFXLW�
EUHDNHUV�

  
• �:6�FLUFXLW�EUHDNHU��)LJ�����F�
  7KH� �:6� YDFXXP� FLUFXLW�EUHDNHU
LV�DQ� LQWHUHVWLQJ�DOWHUQDWLYH� WR� WKH
�:1� FLUFXLW�EUHDNHU�� 6LHPHQV� LV
WKH� ILUVW� DQG� RQO\� VXSSOLHU� RI
YDFXXP� FLUFXLW�EUHDNHUV� IRU� ORZ
YROWDJH�V\VWHPV�ZRUOG�ZLGH��7KH\
ZKHUH� GHYHORSHG� RQ� WKH� EDVLV� RI

PDQ\� \HDUV� RI� H[SHULHQFH� LQ
PHGLXP�YROWDJH�WHFKQRORJ\�

  
  7KH� PDNLQJ�EUHDNLQJ� SURFHVV
WDNHV� SODFH� LQ� D� KHUPHWLFDOO\
VHDOHG� YDFXXP� WXEH� WR� SUHYHQW
WKH�HQYLURQPHQW�EHLQJ�DIIHFWHG�E\
WKH� VKRUW�FLUFXLW� EUHDNLQJ� FUDFN
DQG�E\�WKH�VZLWFKLQJ�JDV�GHSRVLWV
ZLWK� LQVXODWLRQ� UHGXFLQJ�� $QRWKHU
LPSRUWDQW� DGYDQWDJH� RI� WKH� �:6
FLUFXLW�EUHDNHU� LV� WKDW� IROORZLQJ
VHULRXV� VKRUW�FLUFXLW� EUHDNLQJ�
LQVSHFWLRQ� DQG� SRVVLEOH
UHSODFHPHQW� RI� WKH� FRQWDFWV� RU
DUFLQJ�FKDPEHUV�LV�QRW�QHFHVVDU\�
7KH� �:6� ZLWKVWDQGV� VKRUW�
FLUFXLWLQJ� XS� WR� ��� WLPHV� ZLWKRXW
LQFXUULQJ� GDPDJH�� 7KH� V\VWHP
RQO\� UHPDLQV� VKXW� GRZQ� IRU� DV
ORQJ�DV� LW�WDNHV�WR�FOHDU�WKH�FDXVH
RI� WKH� VKRUW�FLUFXLW�� 7KXV� WKH
YDFXXP�FLUFXLW�EUHDNHU�FRQWULEXWHV
WR� LPSURYLQJ�V\VWHP�DYDLODELOLW\�� ,W
LV� DYDLODEOH� LQ� WZR� VL]HV� IRU� UDWHG
FXUUHQWV�IURP�����$�XS�WR������$
ZLWK�D�EUHDNLQJ�FDSDFLW\�RI����N$
DQG�UDWHG�YROWDJHV�RI�XS�WR������9
LQ� IL[HG� PRXQWHG� DQG� GUDZ�RXW
YHUVLRQV�� 7KH� �:6� LV� VXLWDEOH� IRU
WLPH� GLVFULPLQDWLRQ� WR� LWV
PD[LPXP�EUHDNLQJ�FDSDFLW\�

  
• �9)� FRPSDFW� FLUFXLW�EUHDNHU� �)LJ�
����G�

  7KH�PRVW�LPSRUWDQW�FKDUDFWHULVWLFV
RI� WKH� �9)� FLUFXLW�EUHDNHUV� DUH
WKHLU� FRPSDFW� VL]H� DQG� FXUUHQW
OLPLWLQJ� IXQFWLRQ�� 7KH\� FDQ� EH
VXSSOLHG� LQ� WKUHH� VL]HV� ZLWK
EUHDNLQJ� FDSDFLW\� IURP� ��� N$� WR
���� N$� DQG� UDWHG� FXUUHQWV� XS� WR
�����$�

On the safe side with KUBSplus

)LJ������VKRZV�WKH�VFKHPDWLF�FLUFXLW
GLDJUDP� IRU� WKH� ���� 9� SRZHU
GLVWULEXWLRQ� V\VWHP� PHQWLRQHG� �)LJ�
����� ZKHUHE\� SDUWLFXODU� DWWHQWLRQ� LV
SDLG� WR� FLUFXLW�EUHDNHUV� 4��� 4�� DQG
4��� 7KH� VWDUWLQJ� SRLQW� IRU� VHOHFWLQJ
FLUFXLW�EUHDNHU� 4�� LV� WKH� UDWHG
FXUUHQW� RI� WKH� WUDQVIRUPHU�� ,Q� WKH
FDVH�RI�FLUFXLW�EUHDNHUV�4��DQG�4��LW
LV�WKH�ORDG�FXUUHQWV�LQ�WKH�EUDQFKHV�
ZKHUHE\� ���� $� LV� DVVXPHG� IRU� 4�
DQG� ���� $� IRU� 4��� 7KH� VHOHFWHG
WUDQVIRUPHU� KDV� D� SRZHU� UDWLQJ� RI
����� N9$� DQG� GHOLYHUV� D� PD[LPXP
VKRUW�FLUFXLW�FXUUHQW�RI�DSSUR[LPDWHO\
���N$�

)LJ�����D�G $�ZLGH�UDQJH�RI�FLUFXLW�EUHDNHUV���:1����:1����:6����9)��JXDUDQWHHV�WKH�ULJKW�FLUFXLW�EUHDNHU�LQ�WKH�ULJKW
ORFDWLRQ�� :LWK� WKH� �:6� FLUFXLW�EUHDNHU�� WKH� PRVW� UHOLDEOH�� ORZ� PDLQWHQDQFH� DQG� KDUG� ZHDULQJ� VZLWFKLQJ
SULQFLSOH��WKH�YDFXXP�WHFKQLTXH��LV�QRZ�DOVR�DYDLODEOH�IRU�ORZ�YROWDJH�V\VWHPV�

)LJ�����
6LHPHQV� RIIHUV� D� ZLGH� UDQJH� RI
FLUFXLW�EUHDNHUV� IRU� VDIH� SRZHU
GLVWULEXWLRQ�� H�J�� WKH� �:1�� VHULHV
VKRZQ�KHUH�
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2Q� WKH� EDVLV� RI� WKHVH� GDWD�� WKH
FRPSDFW� FLUFXLW�EUHDNHU� �9)� ����$�
FDQ� EH� VHOHFWHG� IURP� FDWDORJXH� 16
.� IRU� 4��� DQG� WKH� FRPSDFW� FLUFXLW�
EUHDNHU��9)������$��FDQ�EH�VHOHFWHG
IRU�4��ZLWK�EUHDNLQJ�FDSDFLWLHV�RI���
N$� DQG� ��� N$� UHVSHFWLYHO\��:KHQ� D
FLUFXLW�EUHDNHU� LV� VHOHFWHG� DFFRUGLQJ
WR� WKH� UDWHG� FXUUHQW�� WKH� DPELHQW
WHPSHUDWXUH� H[SHFWHG� XQGHU
RSHUDWLQJ�FRQGLWLRQV�KDV�WR�EH�WDNHQ
LQWR� DFFRXQW�� � 6HOHFWLRQ� LV
SDUWLFXODUO\� HDV\� XVLQJ� WKH� 3&
SURJUDP� .8%6SOXV� �VKRUW�FLUFXLW
FDOFXODWLRQ� DQG� FLUFXLW�EUHDNHU
VHOHFWLRQ��� 7KH� DERYH� VHOHFWLRQ� LV
FRQILUPHG� E\� D� FKHFN� FDUULHG� RXW
ZLWK� WKLV� SURJUDP�� 7KH� SURJUDP� LV
VKRZQ�LQ�)LJ�����D�

Current or time discrimination?
'LVFULPLQDWLRQ�PHDQV�WKDW�LQ�FDVH�RI
D� IDXOW� LQ�D�GLVWULEXWLRQ�V\VWHP��RQO\
WKH� EUDQFK� FRQWDLQLQJ� WKH� IDXOW� LV
LQWHUUXSWHG�� WKH� UHPDLQLQJ� EUDQFKHV
PDLQWDLQ� WKH�SRZHU� VXSSO\�� )RU� WKLV
UHDVRQ� RQO\� WKH� �ORZHVW�� FLUFXLW�
EUHDNHU� FDUU\LQJ� WKH� VKRUW�FLUFXLW
FXUUHQW�RSHQV��ZKHQ�FLUFXLW�EUHDNHUV
DUH�FRQQHFWHG�LQ�VHULHV��7KHUH�H[LVWV
WZR�W\SHV�RI�GLVFULPLQDWLRQ�
��FXUUHQW�GLVFULPLQDWLRQ�DQG
��WLPH�GLVFULPLQDWLRQ�

&XUUHQW�JUDGHG�GLVFULPLQDWLRQ
��FLUFXLW�EUHDNHUV�DUH�VHOHFWLYH�ZKHQ
WKH� UHVSRQVH�YDOXH�RI� WKH�XSVWUHDP
FLUFXLW�EUHDNHU� LV� JUHDWHU� WKDQ� WKH
PD[LPXP�VKRUW�FLUFXLW�FXUUHQW�DW�WKH
ORFDWLRQ�RI� WKH�GRZQ�VWUHDP�FLUFXLW�
EUHDNHU�

7LPH�JUDGHG�GLVFULPLQDWLRQ
��FLUFXLW�EUHDNHUV�DUH�VHOHFWLYH�ZKHQ
WKH� XSVWUHDP� FLUFXLW�EUHDNHU� XVHV� D
VKRUW� WLPH� GHOD\HG� VKRUW�FLUFXLW
FXUUHQW��:KLFK�PXVW� EH� GHOD\HG� DV
ORQJ� DV� WKH� GRZQVWUHDP� FLUFXLW�
EUHDNHU� QHHGV� WR� FOHDU� WKH� VKRUW�
FLUFXLW�� 7KH�JUDGLQJ� WLPH�GLVWDQFH� LV

��� PV� DV� PLQLPXP� DFFRUGLQJ� WR
VWDQGDUG�UXOHV�

7KH�OLPLW�RI�GLVFULPLQDWLRQ�
,V� WKLV� YDOXH� RI� WKH� FXUUHQW� DERYH
ZKLFK� D� FXUUHQW� JUDGLQJ� FRQWURO� LV
SRVVLEOH�

7KH� VHOHFWLRQ� DQG� FDOFXODWLRQ
SURFHGXUH� FDUULHG� RXW� ZLWK
.8%6SOXV� QRZ� VKRZV�� KRZHYHU�
WKDW�WKH�GLVFULPLQDWLRQ�OLPLW�EHWZHHQ
WKH� WZR� VHOHFWHG� FLUFXLW�EUHDNHUV� LV
DV� ORZ� DV� �� N$�� ,W� LV� RQO\� EDVHG� RQ
WKH� FXUUHQW� GLVFULPLQDWLRQ�� 7KH
SUREDELOLW\� RI� WKH� FXUUHQW� OHYHO
H[FHHGLQJ� �� N$� LQ� WKH� HYHQW� RI� D
VKRUW�FLUFXLW� LV� H[WUHPHO\� KLJK
FRQVLGHULQJ� WKH� RXWSXW� OHYHO� RI� WKH
VHOHFWHG�WUDQVIRUPHU�
,Q� RUGHU� WR� LQFUHDVH� WKH
GLVFULPLQDWLRQ� OLPLW�� D� �:1�� LV� QRZ
VHOHFWHG� IRU� WKH� SUHOLPLQDU\� FLUFXLW�

EUHDNHU� 4��� $V� FDQ� EH� VHHQ� IURP
)LJ�� ���E� �IURP� .8%6SOXV��� WKH
GLVFULPLQDWLRQ� OLPLW� KDV� QRZ� EHHQ
UDLVHG�WR����N$�

7KH� GLVFULPLQDWLRQ�� KRZHYHU� LV�� VWLOO
LQDGHTXDWH�� VR� WKH� WLPH
GLVFULPLQDWLQJ� DVSHFWV� RI� WKH� �:1
FLUFXLW�EUHDNHUV� KDYH� WR� EH� WDNHQ
LQWR� DFFRXQW� VLQFH� WKH� �:1� FLUFXLW�
EUHDNHUV� DUH� DEOH� WR� FDUU\� WKH� IXOO
VKRUW�FLUFXLW� IRU� D� VKRUW� WLPH� � DV� IDU
DV�WKHLU�PD[LPXP�EUHDNLQJ�FDSDFLW\�
LI�D�VKRUW�FLUFXLW�KDSSHQV�WULSSLQJ�FDQ
EH�GHOD\HG�EULHIO\�LQ�RUGHU�WR�ZDLW�IRU
VKRUW�FLUFXLW� WULSSLQJ� RI� WKH
GRZQVWUHDP�FLUFXLW�EUHDNHU�

)LJ����� ,Q�WKLV�H[DPSOH�IRU�D�SRZHU
GLVWULEXWLRQ� V\VWHP�� FLUFXLW�
EUHDNHUV� 4�� DQG� 4�� KDYH
WR�EH�VHOHFWHG�FRUUHFWO\

)LJ����� 7KH�3&�SURJUDP�.8%6SOXV�PDNHV�SODQQLQJ�WUDQVSDUHQW
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Time-delayed grading control

$V� FDQ� EH� VHHQ� IURP� WKH� DERYH
H[DPSOH�� FXUUHQW� JUDGLQJ� LV� RQO\
SRVVLEOH� WR� D� OLPLWHG� H[WHQW�� 7KH
DGYDQWDJHV� RI� WLPH� GLVFULPLQDWLRQ
DUH�SDUWLFXODUO\� DSSDUHQW� LQ� WKH� FDVH
RI�PXOWL�OHYHO�GLVWULEXWLRQ�V\VWHPV�LQ
ZKLFK� VHYHUDO� FLUFXLW�EUHDNHUV� DUH
FRQQHFWHG�LQ�VHULHV�
,Q�DSSOLFDWLRQV�RI�WKLV�W\SH��WKH�GHOD\
WLPHV�IRU�D�FLUFXLW�EUHDNHU�DUH�VHW�WR
D� PD[LPXP� RI� ����PV� ORQJHU� WKDQ
RI� WKH� GRZQVWUHDP� FLUFXLW�EUHDNHU�
+RZHYHU�� WKLV� PD\� VLJQLI\� WKDW� LI� D
VKRUW�FLUFXLW� LV� ORFDWHG� LPPHGLDWHO\
GRZQVWUHDP� RI� WKH� LQIHHG� FLUFXLW�
EUHDNHU�� WKH� VKRUW�FLUFXLW� FXUUHQW
IORZV�IRU�WKLV�SHULRG�RI�WLPH�
7KH� UHVXOW� ZLOO� EH� FRQVLGHUDEOH
ORDGLQJ�RQ�WKH�V\VWHP�GXH�WR�KHDW�RU
DUFLQJ�

7KH� UHTXLUHPHQW� IRU� D� VLJQLILFDQWO\
UHGXFHG� GHOD\� WLPH� ZKLOH
PDLQWDLQLQJ� IXOO� GLVFULPLQDWLRQ� RYHU
WKH� HQWLUH� VKRUW�FLUFXLW� UDQJH� LV
IXOILOOHG� E\� �VKRUW� WLPH� JUDGLQJ
FRQWURO���=66��

Correct selection and setting
0XOWL�IXQFWLRQDO�RYHUFXUUHQW�UHOHDVHV
DUH� DYDLODEOH� IRU� WKH� FLUFXLW�EUHDNHUV
WKDW� KDYH� WR� EH� VHW� LQ� DFFRUGDQFH
ZLWK� WKH� DSSOLFDWLRQ��$Q� RYHUFXUUHQW
UHOHDVH�RI� WKH� �D]Q1�� W\SH� LV�VKRZQ
LQ� )LJ�� ���� IRU� WKH� �:1�� FLUFXLW�
EUHDNHU�
,I�ZH� VWD\�ZLWK� WKH� H[DPSOH� RI� WKH
SRZHU� GLVWULEXWLRQ� V\VWHP� LQ� )LJ�
����� DVVXPLQJ� WKDW� WKH� EUDQFK
FRQWDLQLQJ� WKH� �:1�� DQG� WKH� �9)
FLUFXLW�EUHDNHUV� VKRXOG� RSHUDWH�ZLWK
IXOO� GLVFULPLQDWLRQ�� WKH� IROORZLQJ
VHOHFWLRQ�UHVXOWV�

• �:1�������''��� �� ��FLUFXLW�EUHDNHU
IRU�UDWHG�FXUUHQW�I

n
� �����$

• �9)������%.���FLUFXLW�EUHDNHU� IRU
UDWHG�FXUUHQW�I

n
� �����$

,Q� FDVH� RI� WKH� �:1��� WKH� UDWHG
FXUUHQW�IRU�WKH�EUDQFK�LV�DVVXPHG�WR
EH� ���� $�� WKHUHIRUH� WKH� IDFWRU� WKDW
KDV� WR� EH� VHW� IRU� WKH� LQYHUVH� WLPH
GHOD\� RYHUFXUUHQW� UHOHDVH� �D�� �URWDU\
VZLWFK�����VHH�)LJ�������LV�DV�IROORZV�

I
r
/I

n
� ����$������$� �����

7KH� VHOHFWHG� RYHUFXUUHQW� UHOHDVH
DOVR�DOORZV�GLIIHUHQW�WLPH�ODJ�FODVVHV
WR� EH� VHW� IRU� WKHUPDO

RYHUORDG� SURWHFWLRQ�� )RU� SURWHFWLRQ
RI� WKH� V\VWHP� LQ� WKLV� H[DPSOH�
T

C
� �  � ��V� LV� VHOHFWHG� �E\� URWDU\

VZLWFK�����VHH�)LJ������
7KH� UHVSRQVH� YDOXH� IRU� WKH� VKRUW
WLPH� GHOD\� VKRUW�FLUFXLW� UHOHDVH� �]�
PXVW� EH� VHW� WR� D� YDOXH� ODUJHU� WKDQ
WKH� RYHUFXUUHQWV� WKDW� RFFXU� GXULQJ
QRUPDO�RSHUDWLRQ�
6XFK� YDOXHV� RFFXU� ZKHQ� HLWKHU� D
ODUJH� ORDG� LV� VZLWFKHG�RQ�RU� VHYHUDO
VPDOOHU� ORDGV� VLPXOWDQHRXVO\�� $Q
DGMXVWPHQW� IDFWRU� RI� �� LV� VHOHFWHG
�URWDU\� VZLWFK� �� �� VHH�)LJ�� ������ 7KH
UHVXOW�LV�D�UHVSRQVH�YDOXH�RI

I
d 
 ���[�I

r
� ���[����$� ������$

7KH� GHOD\� WLPH� t
d
� LV� VHW� WR� ��� PV

�URWDU\�VZLWFK�����VHH�)LJ������

7KH� �]�� UHOHDVH� ZLOO� WKHUHIRUH� RQO\
LQLWLDWH� WULSSLQJ� ZKHQ� D� VKRUW�FLUFXLW
FXUUHQW�JUHDWHU�WKDQ�����$�IORZV�IRU
ORQJHU� WKDQ� ��� PV�� 7KH
LQVWDQWDQHRXV� VKRUW�FLUFXLW� UHOHDVH
�Q�� LV�VHW� WR� I

i
� �∞� �URWDU\�VZLWFK��� �

VHH� )LJ�� ������ 7KLV� HQVXUHV� IXOO
GLVFULPLQDWLRQ� DV� IDU� DV� WR� WKH
KLJKHVW�VKRUW�FLUFXLW�FXUUHQW�

,Q� FDVH� RI� WKH� �9)�� DQ� RSHUDWLQJ
FXUUHQW�RI����$�LV�DVVXPHG�
7KH� IDFWRU� WR� EH� VHW� IRU� WKH� LQYHUVH
WLPH�GHOD\�RYHUFXUUHQW� UHOHDVH� �D�� LV
DV�IROORZV�

I
r
/I

n
� ����$������$� ����

)RU�V\VWHP�SURWHFWLRQ��WKH�YDOXH�IRU
WKH� LQVWDQWDQHRXV� VKRUW�FLUFXLW
UHOHDVH� �Q�� LV� XVXDOO\� VHW� WR� D� IDFWRU
EHWZHHQ� �� DQG� ��� WLPHV� WKH� UDWHG
FXUUHQW�� ,I� LW� LV� VHW� WR� D� IDFWRU� RI� ��
WKH�UHVSRQVH�FXUUHQW�LV�DV�IROORZV�

I
i
� ���[�I

r
� ���[����$� �����$

The accessories must also be

appropriate

,Q� WRGD\
V� V\VWHP� HQJLQHHULQJ�
UHPRWH� RSHUDWRU� FRQWURO� DQG
PRQLWRULQJ� RI� VZLWFKLQJ� GHYLFHV� DUH
SDUWLFXODUO\� LPSRUWDQW�� 0RWRU� GULYHV
DUH�DYDLODEOH� IRU� WKLV�SXUSRVH��VRPH
ZLWK� DQ� HQHUJ\� VWRUH� �XVHIXO� IRU
V\QFKURQLVDWLRQ�WDVNV��HWF���

6KXQW� UHOHDVHV� RU� XQGHUYROWDJH
UHOHDVHV� FDQ� EH� LPSOHPHQWHG� IRU
EUHDNLQJ� DQG� DQ� XQGHUYROWDJH
UHOHDVH� LQ� FRQMXQFWLRQ� ZLWK� DQ
DSSURSULDWH� SXVK�EXWWRQ� FDQ� EH
LPSOHPHQWHG� DV� DQ� (0(5*(1&<
6723�GHYLFH�

)LJ����� 2YHUFXUUHQW�UHOHDVH�YHUVLRQ
'��D]Q1�
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4.2.� Derating of the

operational current

$�GHUDWLQJ�RI�WKH�RSHUDWLRQDO�FXUUHQW
RI� WKH� FLUFXLW�EUHDNHUV� FDQ� EH
QHFHVVDU\�� LI� WKHLU� VXUURXQGLQJ
WHPSHUDWXUH�H[FHHGV�����&�

4.2.1.� Surrounding

temperature and rated

operational current

7KH� IROORZLQJ� WDEOH� VKRZV� WKH
UHODWLRQ� EHWZHHQ� WKH� VXUURXQGLQJ
WHPSHUDWXUH� DQG� WKH� UDWHG
RSHUDWLRQDO� FXUUHQW� RI� WKH� �:1�
FLUFXLW�EUHDNHU� LQ� DFFRUGDQFH� WR� WKH
IROORZLQJ�LWHPV�

• 7\SH� RI� FLUFXLW�EUHDNHU� �IL[HG
PRXQWHG�RU�GUDZ�RXW�W\SH�

• 7\SH� RI� FRQQHFWLRQ� �KRUL]RQWDO� RU
YHUWLFDO�EXVEDU�

• 6XUURXQGLQJ� WHPSHUDWXUH� RI� WKH
FLUFXLW�EUHDNHU

7KLV�WDEOH�DSSOLHV�RQO\�IRU�FRSSHU�

([DPSOH

3RLQWV�JLYHQ�
�:1���� GUDZ�RXW� W\SH� ZLWK
YHUWLFDO� EXVEDU� FRQQHFWLRQ� �UHDU
VLGH�
6XUURXQGLQJ�WHPSHUDWXUH� ����&

6ROXWLRQ�
7KH� DERYH� PHQWLRQHG� FLUFXLW�
EUHDNHU� FDQ� FDUU\� LWV� QRPLQDO
UDWHG� FXUUHQW� RI� ����� $�
1HFHVVDU\� EXVEDU� V\VWHP�
�[���[��

�:1����VHOHFWLRQ�WDEOH�DFFRUGLQJ�WR�GLIIHUHQW�W\SHV��ZD\�RI�FRQQHFWLRQ�DQG�VXUURXQGLQJ�WHPSHUDWXUH

�:1�� �:1�� �:1�� �:1�� �:1�� �:1�� �:1�� �:1��

7\SH :D\�RI
FRQQHFWLRQ

7VXUU 0D[LPXP�RSHUDWLRQDO�FXUUHQW�>�$�@

'UDZ�RXW )URQW�RU� UHDU
FRQQHFWLRQ
E\�KRUL]RQWDO
EXVEDUV

���&
���&
���&
���&
���&

���
���
���
���
���

���
���
���
���
���

����
����
����
����
���

����
����
����
����
����

����
����
����
����
����

����
����
����
����
����

����
����
����
����
����

����
����
����
����
����

%XVEDU�FURVV�VHFWLRQ �[��[�� �[��[�� �[��[�� �[��[�� �[��[�� �[���[�� �[���[�� �[���[��

9HUWLFDO� UHDU
FRQQHFWLRQ
E\�EXVEDUV

���&
���&
���&
���&
���&

���
���
���
���
���

���
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%XVEDU�FURVV�VHFWLRQ �[��[�� �[��[�� �[��[�� �[��[�� �[��[�� �[���[�� �[���[�� �[���[��

)L[HG
PRXQWHG

)URQW
FRQQHFWLRQ
E\�EXVEDUV

���&
���&
���&
���&
���&

���
���
���
���
���
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%XVEDU�FURVV�VHFWLRQ �[��[�� �[��[�� �[��[�� �[��[�� �[��[�� �[���[�� �[���[�� �[���[��
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Transfer resistance per pole

)L[HG�PRXQWHG�FLUFXLW�EUHDNHU 'UDZ�RXW�FLUFXLW�EUHDNHU

1RPLQDO�UDWHG
FXUUHQW

7UDQVIHU�UHVLVWDQFH�SHU
SROH

1RPLQDO�UDWHG
FXUUHQW

7UDQVIHU�UHVLVWDQFH�SHU
SROH

����$ ����Ω ����$ ����Ω
����$ ����Ω ����$ ����Ω
�����$ ����Ω �����$ ����Ω
�����$ ����Ω �����$ ����Ω
�����$ ����Ω �����$ ����Ω
�����$ ����Ω �����$ ����Ω
�����$ ����Ω �����$ ����Ω
�����$ ����Ω �����$ ����Ω

1RWH�� 7KLV� GRHV� QRW� JLYH� DQ\� LQGLFDWLRQ� DERXW� WKH� FRQGXFW� HURVLRQ� RI� WKH�PDLQ� FRQWDFWV� RU� RI� WKH� FLUFXLW�EUHDNHU
LWVHOI�

4.2.2.� Mounting into a cubicle

Rated operational current in

accordance with the way of

mounting the circuit-breakers

7KH� YDOXHV� LQ� WKH� IROORZLQJ� WDEOHV
KDYH� UHVXOWHG� IURP� WHVWV� DQG
FDOFXODWLRQ�� ,W� LV� RQO\� DQ� DLG� IRU
SODQQLQJ

WKH� VZLWFK� ERDUGV�� EXW� WKH\� FDQQRW
UHSODFH� WKH� RZQ� H[SHULHQFH� DQG
FKHFNLQJ� RI� WKH� SODQQLQJ� HQJLQHHU�
$OO�YDOXHV�DUH�UHODWHG�WR�WKH�W\SHV�RI
FXELFOHV� DFFRUGLQJ� WR� WKH� )LJ�� ���D
DQG����E�

6WDUWLQJ�SDUDPHWHUV�
• &XELFOH�GLPHQVLRQV� �VHH�)LJ�� ���D
DQG����E�

• 0RXQWLQJ�RI�WKH�FLUFXLW�EUHDNHU�RQ
FDUU\LQJ�UDLOV

• 7\SH� RI� WKH� LQVWDOOHG� FLUFXLW�
EUHDNHU

• :D\� RI� FRQQHFWLRQ� WR� WKH� PDLQ
EXVEDUV

• 'UDZ�RXW�FLUFXLW�EUHDNHUV
• 6XUURXQGLQJ� WHPSHUDWXUH� RI� WKH
FXELFOH�T

A
�

)LJ�����D� &XELFOH�ZLWK�YHQWLODWLQJ�VORWV��XS�WR�,3���� )LJ�����E� &XELFOH� ZLWKRXW� YHQWLODWLQJ� VORWV
�XS�WR�,3����



�:1��&LUFXLW�%UHDNHUV ���3ODQQLQJ�DQG�,QVWDOODWLRQ

��

2SHUDWLRQDO�UDWHG�FXUUHQW�IRU�PRXQWLQJ�LQWR�D�FXELFOH�ZLWK�FRSSHU�EXVEDU�V\VWHP

Busbar cross section �:1�� �:1�� �:1��
�:1��
�����$��
�:1��

�[��[��
����$ ����$ �����$

�����$��
�:1��
������$��

�[��[��

�[��[��

2QH
%UHDNHU
)URQW

FRQQHFW�

2QH
%UHDNHU
9HUWLFDO�
FRQQHFW�

7ZR
%UHDNHUV
9HUWLFDO�
FRQQHFW�

7KUHH
%UHDNHUV
9HUWLFDO�
FRQQHFW�

2QH
%UHDNHU
)URQW

FRQQHFW�

2QH
%UHDNHU
9HUWLFDO�
FRQQHFW�

7ZR
%UHDNHUV
9HUWLFDO�
FRQQHFW�

7KUHH
%UHDNHUV
9HUWLFDO�
FRQQHFW�

2QH
%UHDNHUV
)URQW

FRQQHFW�

2QH
%UHDNHUV
9HUWLFDO�
FRQQHFW�

7ZR
%UHDNHUV
9HUWLFDO�
FRQQHFW�

7KUHH
%UHDNHUV
9HUWLFDO�
FRQQHFW�

&XELFOH� ZLWK
YHQWLODWLRQ

���&
����$ ����$

����$
����$

����$
����$
����$ ����$ ����$

����$
����$

����$
����$
����$ �����$ �����$

�����$
�����$

�����$
�����$
�����$

���&
����$ ����$

����$
����$

����$
����$
����$ ����$ ����$

����$
����$
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����$ �����$ �����$
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���&
����$ ����$
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����$
����$ �����$ �����$

�����$
�����$

�����$
�����$
�����$

&XELFOH� ZLWKRXW
YHQWLODWLRQ

���&
����$ ����$

����$
����$

����$
����$
����$ ����$ ����$

����$
����$

����$
����$
����$ �����$ �����$

�����$
�����$

����$
����$
����$

���&
����$ ����$

����$
����$

����$
����$
����$ ����$ ����$

����$
����$

����$
����$
����$ �����$ �����$

�����$
�����$

����$
����$
����$

���&
����$ ����$

����$
����$

����$
����$
����$ ����$ ����$

����$
����$

����$
����$
����$ �����$ �����$

����$
����$

�
�
�

Busbar cross section: �:1�� �:1��
�:1��
������$��
�:1��

�[��[��
�����$ �����$

������$�� �[��[�� 2QH
%UHDNHU
)URQW

FRQQHFW�

2QH
%UHDNHU
9HUWLFDO�
FRQQHFW�

7ZR
%UHDNHUV
9HUWLFDO�
FRQQHFW�

7KUHH
%UHDNHUV
9HUWLFDO�
FRQQHFW�

2QH
%UHDNHU
)URQW

FRQQHFW�

2QH
%UHDNHU
9HUWLFDO�
FRQQHFW�

7ZR
%UHDNHUV
9HUWLFDO�
FRQQHFW�

7KUHH
%UHDNHUV
9HUWLFDO�
FRQQHFW�

&XELFOH� ZLWK
YHQWLODWLRQ

���&
�����$ �����$

�����$
�����$

�����$
�����$
�����$ �����$ �����$

�����$
�����$

�����$
�����$
�����$

���&
�����$ �����$

�����$
�����$

�����$
�����$
�����$ �����$ �����$

�����$
�����$

�����$
�����$
�����$

���&
�����$ �����$

�����$
�����$

�����$
�����$
�����$ �����$ �����$

�����$
�����$

�����$
�����$
�����$

&XELFOH� ZLWKRXW
YHQWLODWLRQ

���&
�����$ �����$

�����$
�����$

�����$
�����$
�����$ �����$ �����$

�����$
�����$

�����$
�����$
�����$

���&
�����$ �����$

�����$
�����$

����$
����$
����$ �����$ �����$

�����$
�����$

�����$
�����$
�����$

���&
�����$ �����$

�����$
�����$

����$
����$
����$ �����$ �����$

�����$
�����$

�
�
�



���3ODQQLQJ�DQG�,QVWDOODWLRQ �:1��&LUFXLW�%UHDNHUV

��

Busbar cross section:
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7KH� RSSRVLWH� LOOXVWUDWLRQ� VKRZV� WKH
UHGXFLQJ�IDFWRUV�IRU�I

th
���I

CU
�LQ�UHODWLRQ

WR� WKH� KHLJKW� DW� ZKLFK� WKH� FLUFXLW�
EUHDNHUV� DUH� XVHG�� 7KH� QRPLQDO
UDWHG� FXUUHQW� RI� WKH� FLUFXLW�EUHDNHUV
QHHGV�WR�EH�PXOWLSOLHG�E\�WKLV�IDFWRU�
7KH� UHVXOW� VKRZV� WKH�QRPLQDO� UDWHG
FXUUHQW� LQ� WKH� KHLJKW� ZKHUH� WKH
FLUFXLW�EUHDNHU�LV�XVHG�

Factors for the reduction above 1000 m over sea level

)DFWRU

Height above sea level [km]
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4.3.� Safety clearances

4.3.1.� Fixed mounted and

draw-out version

3URWHFWLYH� PHDVXUHV� DJDLQVW
VZLWFKLQJ�JDVHV
:LWK� WKH� �:1�� FLUFXLW�EUHDNHU� GXH
WR� WKH� VSHFLDO� FRQVWUXFWLRQ� RI� WKH
DUFLQJ�FKXWH��DQ�DGGLWLRQDO�HQFORVXUH
IRU�UHVWULFWLQJ�WKH�DUFLQJ�VSDFH�LV�QR
ORQJHU�QHFHVVDU\��$�VDIHW\�FOHDUDQFH
H[WHQGLQJ� EH\RQG� WKH� PD[LPXP
FLUFXLW�EUHDNHU� GLPHQVLRQV� GRHV� QRW
KDYH� WR� EH� SURYLGHG� WRZDUGV� WKH
QHLJKERXULQJ� HDUWKHG� FRPSRQHQWV
DERYH� WKH�FLUFXLW�EUHDNHU�� �)RU�PRUH
GHWDLOV� SOHDVH� UHIHU� WR� WKH� IROORZLQJ
VHFWLRQV��

&RQWURO�SDQHO
7KH� FRQWURO� SDQHO� RI� WKH� FLUFXLW�
EUHDNHU� SURWUXGHV� WKURXJK� D� FXW�RXW
LQ�WKH�FXELFOH�GRRU��7KLV�PHDQV�WKDW
DOO� VZLWFKHV� DQG� GLVSOD\V� DUH
DFFHVVLEOH�ZLWKRXW�WKH�QHHG�WR�RSHQ
WKH�FXELFOH�GRRU�� ,W� LV�HYHQ�SRVVLEOH
WR�PRYH�WKH�GUDZ�RXW�FLUFXLW�EUHDNHU
DORQJ�WKH�JXLGH�UDLOV�ZLWK�WKH�FXELFOH
GRRU�FORVHG�

(GJH� SURWHFWLRQ� DQG� GRRU� VHDOLQJ
IUDPH
7KH� FXVWRPHU� KDV� WR� SURYLGH� D� FXW�
RXW� LQ� WKH� VZLWFKJHDU� FXELFOH� GRRU
IRU� WKH� FRQWURO� SDQHO� LQ� DFFRUGDQFH
ZLWK�WKH�GLPHQVLRQV�VSHFLILHG�LQ�WKH
WHFKQLFDO� GDWD� GUDZLQJV�� (GJH
SURWHFWLRQ� FDQ� EH� VXSSOLHG� IRU� WKH
FXW�RXW� LQ�RUGHU�WR�PLQLPLVH�WKH�ULVN
RI� LQMXU\�� ,I� D� KLJKHU� GHJUHH� RI
SURWHFWLRQ� LV� UHTXLUHG� �XS� WR� ,3� ����
WKH�VSDFH�EHWZHHQ�WKH�FRQWURO�SDQHO
DQG� WKH� GRRU� FXW�RXW� FDQ� EH� VHDOHG
E\� LQVWDOOLQJ� D� GRRU� VHDOLQJ� IUDPH�
7KLV� IUDPH�� WKDW� LV� DYDLODEOH� DV� DQ
DFFHVVRU\�� SUHYHQWV� ERWK� WKH
SHQHWUDWLRQ�RI�GLUW�DQG�WKH�HVFDSH�RI
VZLWFKLQJ� JDVHV� LQ� DFFRUGDQFH�ZLWK
WKH� VSHFLILFDWLRQ� IRU� WKH� GHJUHH� RI
SURWHFWLRQ��,3�����

� &OHDUDQFH�IRU�UHPRYLQJ�WKH�DUF�FKXWH
� &OHDUDQFH�IRU�DX[LOLDU\�FRQQHFWRU
� $UFLQJ�VSDFH��WR�EH�NHSW�FOHDU�RI�FXUUHQW�FDUU\LQJ�� LQVXODWHG�DQG�HDUWKHG

FRPSRQHQWV
� $X[LOLDU\�FRQQHFWRU
� &XELFOH�GRRU
� 5HFHVVHG�JULS
� 1XW�0��
� 6ORW����PP�GHHS��IRU�SKDVH�VHSDUDWLQJ�EDUULHUV��QRW�VXSSOLHG�
� &RYHU�RYHU�DUF�FKXWH
�� 9HQWLODWLRQ
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4.3.2.� Circuit-breaker without

covering the arc chambers

,Q�FHUWDLQ�FDVHV�FRYHULQJ�RI�EXVEDUV
ZKLFK� DUH� XQGHU� YROWDJH� LV
QHFHVVDU\�
7KH� UHIHUHQFH� OLQH� RI� WKH� FLUFXLW�
EUHDNHU� LV� WKH� WRS� HGJH� RI� WKH
DX[LOLDU\� FRQWURO� FRQQHFWRU� V\VWHP�
2QO\� IRU� IL[HG� PRXQWHG� FLUFXLW�
EUHDNHUV�LV�WKHUH�DQ�DGGLWLRQDO�VSDFH
UHTXLUHG�IRU�FKDQJLQJ�WKH�DUF�FKXWHV
�GLPHQVLRQV� SOHDVH� UHIHU� WR� VHFWLRQ
���

• Rated operational voltage

 ≤ 400 V AC
 7KHUH� DUH� QR� FRYHUV� IRU� WKH
PHQWLRQHG� EXVEDU� V\VWHP
QHFHVVDU\
 'LPHQVLRQ� ;�  � ��� VHH� 6NHWFK� �
DQG���

 

• Rated operational voltage

 > 400 V AC and ≤ 440 V AC
 ,QFRPLQJ� EXVEDU� V\VWHP� FRPLQJ
IURP�WKH�WRS�QHHGV�WR�EH�FRYHUHG�
ZKHQ�WKH�IROORZLQJ�GLPHQVLRQ�LV�;
≤� ���� PP�� 9HUWLFDO� LQFRPLQJ
EXVEDU� V\VWHP� QHHGV� QRW� WR� EH
FRYHUHG��VHH�VNHWFK���DQG���

• Rated operational voltage

 > 440 V AC and ≤ 690 V AC
 %XVEDU� V\VWHPV� ODLG� DERYH� WKH
FLUFXLW�EUHDNHU� DQG� YHUWLFDOO\
LQFRPLQJ�EXVEDU�V\VWHPV�QHHG�WR
EH� FRYHUHG� LQ� WKH� UDQJH� RI� WKH
GLPHQVLRQ� ;�� 7KLV� GLPHQVLRQ� LV
UHODWHG� WR� DQ� DFWXDOO\� H[LVWLQJ
PD[LPXP�YDOXH�RI�WKH�VKRUW�FLUFXLW
FXUUHQW��VHH�WDEOH�RQ�WKH�RSSRVLWH
VLGH�

Other electrical equipment
(TXLSPHQW� PRXQWHG� DERYH� RU
EHVLGH� WKH� FLUFXLW�EUHDNHU� FDQ� EH
FRYHUHG� DJDLQVW� WKH� PRPHQWDULO\

SURGXFHG� KHDW� �JHQHUDWHG� E\� KHDY\
VKRUW�FLUFXLW�WULSSLQJV��

:KHQ� PRXQWLQJ� DGGLWLRQDO
VHSDUDWLQJ�SODWHV�RU�FRYHUV��WKH�KHDW
GLVVLSDWLRQ� RI� WKH� FLUFXLW�EUHDNHUV
QHHGV�WR�EH�FRQVLGHUHG�

6NHWFK�� 6NHWFK��

6L]H 6KRUW�FLUFXLW�FXUUHQW
�U�P�V��

'LPHQVLRQ�;

,���XS�WR������$� ���N$ ������PP

,���XS�WR������$� ���N$ ������PP

,���XS�WR������$� ���N$ ������PP

,���XS�WR������$� ���N$ ������PP

,,��XS�WR������$� ���N$ ������PP

,,��XS�WR������$� ���N$ �����PP

,,��XS�WR������$� ���N$ �����PP
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4.3.3.� Circuit-breaker with

covering of the arc chambers

• Rated operational voltage

U
N 

≤ 500 V AC
7KHUH�DUH�QHLWKHU�DGGLWLRQDO�FRYHUV
QHFHVVDU\�QRU�PLQLPXP�GLVWDQFHV
WR� RWKHU� HTXLSPHQW�� 7KDW� PHDQV
WKDW� WKH� PD[LPXP� GLPHQVLRQ� RI

WKH� EUHDNHU� HTXDOV� WKH� PLQLPXP
LQVWDOODWLRQ�YROXPH�

• Rated operational voltage

U
N 
> 500 V AC

$OVR�IRU�YROWDJHV�XS�WR�����9�WKHUH
LV� QHLWKHU� XSSHU� VDIHW\� FOHDUDQFH
QHFHVVDU\� QRU� EXVEDU� FRYHUV�� )RU
IL[HG� PRXQWHG� FLUFXLW�EUHDNHUV
ZLWK� IURQW� DFFHVVLEOH� EXV� EDU
FRQQHFWLRQV� WKH� VWDQGDUG� DUF

FKDPEHU� FRYHU� FDQQRW� EH� XVHG� DW
DOO�

7KH� IROORZLQJ� WDEOH� VKRZV� WKH
PLQLPXP� FOHDUDQFHV� �LQ� PP�� IRU
RWKHU�HTXLSPHQW�

7KH� PLQLPXP� FOHDUDQFHV� LQ� FORVHG
KRXVLQJV�DUH�QHFHVVDU\�DPRQJ�RWKHU
WKLQJV� IRU� WKH� VZLWFKLQJ� JDVHV� WR
H[SDQG�ZLWKRXW�FDXVLQJ�GDPDJLQJ�

Horizontal or vertical busbar connection Front busbar connection

Fixed mounted Draw-out Fixed mounted Draw-out

6L]H�, 6L]H�,, 6L]H�, 6L]H�,, 6L]H�, 6L]H�,, 6L]H�, 6L]H�,,

� � � � � � �
WRS�$ � � � � � � �

� �� �� �� �� QRW�SRVVLEOH �� ��
� � � � � � �

VLGH�% � � � � � � �
� �� �� �� �� �� ��
� �� �� �� �� �� ��

UHDU�& � �� �� �� �� �� ��
� ��� ��� �� �� �� ��

����WR�QRQ�FRQGXFWLYH�SDUWV ����WR�FRQGXFWLYH�SDUWV ����WR�EXVEDU�V\VWHPV

6L]H 2UGHU�1R�
�5HWURILW�

$V�VXSSOHPHQW
WR�WKH�RUGHU�1R�

,�XS�WR ��SROH )L[HG�PRXQWHG �:;��������*$�� = &��
����$ 'UDZ�RXW �:;��������*%�� = 5��

��SROH )L[HG�PRXQWHG �:;��������+$�� = &��
'UDZ�RXW �:;��������+%�� = 5��

,,�XS�WR ��SROH )L[HG�PRXQWHG �:;��������.$�� = &��
����$�WR 'UDZ�RXW �:;��������.%�� = 5��

����$ ��SROH )L[HG�PRXQWHG �:;��������/$�� = &��
'UDZ�RXW �:;��������/%�� = 5��
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4.3.4.� Separating plate on the

rear side of the guide frame

7R�UHDOLVH�D�VHSDUDWLRQ�EHWZHHQ�WKH
FLUFXLW�EUHDNHU�FRPSDUWPHQW�DQG�WKH
FRQQHFWLRQ� DUHD� RI� WKH�PDLQ� EXVEDU
V\VWHP� RU� FDEOLQJ� LW� LV� RQO\
QHFHVVDU\� WR� FXW� D� UHFWDQJXODU
RSHQLQJ� LQWR� WKH� UHDU� VLGH� RI� WKH
FXELFOH�� :LWK� DGGLWLRQDOO\� RUGHUHG
VHSDUDWLQJ� SDUWV� WKH� VHSDUDWLRQ� FDQ
WKHQ�EH�PDGH��DFF��WR�,3������7KHVH
SDUWV�QHHG� WR�EH� IL[HG�RQ� WKH�JXLGH
IUDPH�

4.3.5.� Sheet plate for phase to

phase separation

7KH� FLUFXLW�EUHDNHUV� DQG� JXLGH
IUDPHV� KDYH� JXLGLQJ� VORWV� ��PP
ZLGH��LQ�WKHLU�UHDU�VLGHV��7KHVH�VORWV
FDQ� EH� XVHG� WR� LQWHJUDWH� SKDVH� WR
SKDVH� VHSDUDWLQJ� VKHHWV� WR� DYRLG
DUFLQJ� EHWZHHQ� SKDVHV�� 7KHVH
VKHHWV� KDYH� WR� EH� IL[HG� RQ� WKH
FXELFOH�

0RXQWLQJ� RI� WKH� NLW� SDUWV� IRU
VHSDUDWLQJ��RSWLRQDO�SDUWV�

&XW�RXW�ZLWKLQ�WKH�FRPSDUWPHQW

)L[LQJ�SRLQW�RI�WKH
JXLGH�IUDPH

0RXQWLQJ�OHYHO
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4.4.� Installation

7UDQVSRUW
1HLWKHU� WKH� FLUFXLW�EUHDNHUV� QRU� WKH
JXLGH� IUDPHV� DUH� SHUPLWWHG� WR� EH
ODLG� RQ� WKH� FRSSHU� FRQQHFWLRQV� RQ
WKH�UHDU�VLGH�

7KH� FLUFXLW�EUHDNHUV� PXVW� EH
WUDQVSRUWHG�WR�WKH�PRXQWLQJ�ORFDWLRQ
YLD� D� FUDQH� RU� IRUNOLIW� WUXFN�� 7KH
GUDZ�RXW� FLUFXLW�EUHDNHU� FDQ� EH
WUDQVSRUWHG� LQ� WKH� FRQQHFWHG
SRVLWLRQ�LQ�WKH�JXLGH�IUDPHV�

Weight in kg 6L]H�,��XS�WR������$� 6L]H�,,���WR������$�
��SROH ��SROH ��SROH ��SROH

&LUFXLW�EUHDNHU DSSUR[���� DSSUR[���� DSSUR[���� DSSUR[����
*XLGH�IUDPH DSSUR[���� DSSUR[���� DSSUR[���� DSSUR[����
3DFNDJH��FLUFXLW�EUHDNHU���JXLGH�IUDPH� DSSUR[���� DSSUR[���� DSSUR[���� DSSUR[�����

0RXQWLQJ�DQJOH
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)L[HG� PRXQWHG� FLUFXLW�EUHDNHU
PRXQWHG�RQ�D�KRUL]RQWDO�VXUIDFH
7KH� FLUFXLW�EUHDNHU� LV� SRVLWLRQHG� RQ
WKH� IL[LQJ� EUDFNHWV� PRXQWHG� LQ� WKH
FXELFOH� DQG� VFUHZHG� LQ� SODFH� IURP
EHORZ� ZLWK� WKH� IRXU� 0�[��� EROWV
DQG� VHFXULQJ� FRPSRQHQWV�� ERWK
LQFOXGHG� LQ� WKH� GHOLYHU\�� 7KH� QRQ�
UHPRYDEOH�QXWV�LQ�WKH�FLUFXLW�EUHDNHU
IHHW� DUH�XVHG� IRU� WKLV� SXUSRVH��$Q\
GLIIHUHQFHV� LQ� WKH� KHLJKW� RI� WKH
PRXQWLQJ� SODWH� PXVW� EH� FRUUHFWHG
XVLQJ�ZDVKHUV�

)L[HG� PRXQWHG� FLUFXLW�EUHDNHU
PRXQWHG�RQ�D�YHUWLFDO�VXUIDFH�XVLQJ
VXSSRUW�EUDFNHWV
$� YHUWLFDO� VXUIDFH� FDQ� EH� XVHG� IRU
PRXQWLQJ� WKH� FLUFXLW�EUHDNHU� ZLWK
WKH� VXSSRUW� EUDFNHWV� WKDW� DUH
DYDLODEOH� DV� DFFHVVRULHV� �RUGHU� 1R�
�:;������-$����
,Q� WKLV� FDVH� ILUVW� WKH� VXSSRUW
EUDFNHWV�DUH�DWWDFKHG�WR�WKH�YHUWLFDO
VXUIDFH� ZLWK� WKH� IRXU� KH[DJRQDO
EROWV�� ZDVKHUV� DQG� 0��� QXWV
VXSSOLHG��8QHYHQQHVV�RI�PRUH� WKDQ
��PP�DOVR�KDV�WR�EH�FRUUHFWHG�
7KH�FLUFXLW�EUHDNHU�LV�WKHQ�SODFHG�RQ
WKH� VXSSRUW� EUDFNHWV�� VOLG� LQWR
SRVLWLRQ�DQG�IL[HG�LQ�SODFH�XVLQJ�WKH
IRXU� 0�[��� EROWV� DQG� ZDVKHUV
VXSSOLHG��7KH�QRQ�UHPRYDEOH�QXWV�LQ
WKH�FLUFXLW�EUHDNHU� IHHW�DUH�XVHG� IRU
WKLV�SXUSRVH�
:KHQ� XVLQJ� WKLV� ZD\� RI� PRXQWLQJ
WKH� EXVEDU� FRQQHFWLRQV� ZKLFK� DUH
DFFHVVLEOH� IURP�WKH� IURQW�VKRXOG�EH
XVHG�

0RXQWLQJ�WKH�JXLGH�IUDPH
7KH�JXLGH�IUDPH�IRU�GUDZ�RXW�FLUFXLW�
EUHDNHU� LV� PRXQWHG� RQ� D� KRUL]RQWDO
VXUIDFH�� 7KH� VXSSOLHG�0�[��� EROWV�
VDIHW\� ZDVKHUV� DQG� QXWV� DUH� WR� EH
XVHG�IRU�IL[LQJ�
8QHYHQQHVV�RI�PRUH� WKDQ���PP� LQ
WKH� PRXQWLQJ� SODWH� KDV� WR� EH
FRUUHFWHG�

Ì
)LJ����� )L[HG� PRXQWHG� FLUFXLW�EUHDNHU

PRXQWHG�RQ�D�IUDPH

Ï
)LJ����� )L[HG� PRXQWHG� FLUFXLW�EUHDNHU

PRXQWHG�ZLWK�VXSSRUWLQJ�EUDFNHWV

)LJ����� *XLGH�IUDPH�PRXQWHG�RQ�D�KRUL]RQWDO�SODWH
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4.5.� Main and auxiliaries

connections

4.5.1.� Connecting the auxiliary

wiring to fixed mounted

circuit-breakers

7KH� FLUFXLW�EUHDNHUV� DUH� VXSSOLHG
ZLUHG� LQ� DFFRUGDQFH� ZLWK� WKH
RUGHULQJ� GDWD� DQG� UHDG\� WR� XVH�
([WHUQDO� FRQWURO�� VLJQDO� DQG� VXSSO\
ZLUHV� PXVW� EH� FRQQHFWHG� LQ
DFFRUGDQFH� ZLWK� WKH� VXSSOLHG� XQLW
ZLULQJ�GLDJUDPV�

7KH�DX[LOLDU\�ZLULQJ� LV� WHUPLQDWHG�DW
WKH� FRQWDFW� EODGH� EORFN� WKDW� LV
ORFDWHG� RQ� WKH� WRS� RI� WKH� FLUFXLW�
EUHDNHU� EHKLQG� WKH� FRQWURO� SDQHO�
7KLV�SODVWLF�EORFN�LV�VHSDUDWHG�LQWR��
VHJPHQWV� HDFK� KDYLQJ� ��� VORWV� IRU
FRQWDFW� EODGHV�� $� WRWDO� RI� ��
DX[LOLDU\� FRQQHFWLRQV� DUH� WKXV
DYDLODEOH�� 7KH� IXQFWLRQ� RI� WKH� VORWV
DUH� LGHQWLFDO� LQ� DOO� FLUFXLW�EUHDNHUV�
$FFRUGLQJ� WR� WKH� YHUVLRQ� RI� FLUFXLW�
EUHDNHU�WKH�HTXLYDOHQW�IXQFWLRQ�GRHV
H[LVW���GRHV�QRW�H[LVW��FRQILJXUHG�E\
WKH�PDQXIDFWXUHU���8QXVHG�VORWV�DUH
QHFHVVDU\� IRU� UHWURILWWLQJ
DFFHVVRULHV�RU�IRU�FXVWRPHU�VSHFLILF
DVVLJQPHQW�� &DWDORJXH� OLVWHG
DFFHVVRULHV� ZLWK� DX[LOLDU\
FRQQHFWLRQV� DUH� VXSSOLHG� EHLQJ
ILWWHG� ZLWK� FRQWDFW� EODGHV� RQ� WKH
HQG� RI� WKH� LQGLYLGXDO� ZLUH�� 7KH
FRQWDFW� SODWHV� FDQ� EH� LQVHUWHG� LQWR
WKH�FRQWDFW�EODGH�EORFN�ZLWKRXW�DQ\
VSHFLDO�WRRO�QHHGHG�

7KH�FXVWRPHU�FRQQHFWV�WKH�DX[LOLDU\
FRQQHFWLQJ� ZLUHV� WR� WKH� HQFORVHG
���SLQ� KDQG� FRQQHFWRUV�� ZKLFK� FDQ
EH� FRGHG�� 7KH� QXPEHU� RI� KDQG
FRQQHFWRUV� HQFORVHG� GHSHQGV� RQ
WKH� YHUVLRQ� RUGHUHG� �XS� WR� IRXU��
$IWHU� WKH� FRGLQJ� SLQV� KDYH� EHHQ
ILWWHG�� WKH� KDQG� FRQQHFWRU�PXVW� EH
ODWFKHG� RQWR� WKH� FRUUHVSRQGLQJ
VHJPHQW�RI�WKH�FRQWDFW�EODGH�EORFN�
:KHQ� WKH� KDQG� FRQQHFWRU� LV
UHPRYHG�� WKH� FRGLQJ� SLQV� DUH
DXWRPDWLFDOO\� H[WUDFWHG� ZLWK� WKH
FRQQHFWRU�� 7KLV� HQVXUHV� WKDW� WKH
KDQG� FRQQHFWRUV� FDQ� RQO\� EH
FRQQHFWHG� WR� WKH� FRUUHFW� VHJPHQW
RI�WKH�FRQWDFW�EODGH�EORFN�

,W� LV� HDV\� IRU� WKH� FXVWRPHU� WR
FRQQHFW� WKH� DX[LOLDU\� ZLULQJ� WR� WKH
KDQG�FRQQHFWRU�

,QVXODWHG�VLQJOH� FRUH�ZLUHV� �FRSSHU�
VL]HG� EHWZHHQ� ���� WR� ����PP�� FDQ
EH� XVHG�� 6WUDQGHG� ZLUH� VKRXOG� EH
ILWWHG� ZLWK� HQG� VOHHYHV�� ,W� LV� DOVR
SRVVLEOH�WR�FRQQHFW�WZR�ZLUHV�RI�XS
WR���PP��LQ�VL]H�RI�HDFK�WHUPLQDO�

,QVHUW�FRGLQJ�SLQV /RFDWH�KDQG�FRQQHFWRU

&RQQHFW�ZLUHV %LQG�ZLUHV

&RQWDFW� EODGH
EORFN

&RQWDFW
EODGH

&RQWDFW�EODGH

7RRO
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4.5.2.� Connecting the auxiliary

wiring to draw-out circuit-

breakers

,Q� WKH� FDVH� RI� WKH� FLUFXLW�EUHDNHU
VXSSOLHG� WRJHWKHU� ZLWK� D� JXLGH
IUDPH� DV� D� VLQJOH� XQLW� WKH� H[DFW
QXPEHU� RI� GUDZ�RXW� FRQQHFWRUV� LV
IL[HG�RQ�WKH�JXLGH�IUDPH��GHSHQGLQJ
RQ� WKH�YHUVLRQ�RUGHUHG� �XS� WR� IRXU��
7KH� GUDZ�RXW� FRQQHFWRUV� DUH
PRXQWHG�E\� ODWFKLQJ� WKHP�RQWR� WKH
XSSHU� IURQW� WUDYHUVH� RI� WKH� JXLGH
IUDPH�

&RGLQJ� LV� QRW� QHFHVVDU\� DQG� QRW
SRVVLEOH� IRU� WKH� GUDZ�RXW
FRQQHFWRUV�� EHFDXVH� WKH\� GR� QRW
QHHG�WR�EH�UHPRYHG��,I�WKH\�KDYH�WR
EH� UHPRYHG� �IRU� VSHFLDO� UHDVRQV��
WKH\� PXVW� EH� ODEHOOHG�� 7KH
DSSURSULDWH� ODEHOOLQJ� �;���� ���� ;����
LV� LQGLFDWHG� RQ� WKH� WUDYHUVH� RI� WKH
JXLGH�IUDPH�

7KH�FRQQHFWLRQ�EODGHV�RI�WKH�FLUFXLW�
EUHDNHU� DXWRPDWLFDOO\� FRQWDFW� ZLWK
WKH� GUDZ�RXW� � FRQQHFWRUV� DV� WKH
FLUFXLW�EUHDNHU� VOLGHV� LQ� WKH� JXLGH
IUDPH��WHVW���!�FRQQHFWLRQ�SRVLWLRQ��
,Q� WKH� GLVFRQQHFWHG� SRVLWLRQ�� WKH
DX[LOLDU\� FRQQHFWLRQV� DUH
GLVFRQQHFWHG��7KH�DX[LOLDU\�GUDZ�RXW
FRQQHFWRUV� DUH� GHVLJQHG� ILQJHU
SURRI� DQG� VXLWDEOH� IRU� D� UDWHG
RSHUDWLRQDO� YROWDJH�RI�����9�$&�'&
DQG� UDWHG� RSHUDWLRQDO� FXUUHQW� RI� XS
WR� ��$� ZLWK� WKH� VWDQGDUG� IDFWRU\
VHWWLQJV�

$V� DOUHDG\� GHVFULEHG� IRU� WKH� KDQG
FRQQHFWRUV� �IL[HG� PRXQWHG� FLUFXLW�
EUHDNHU���LQVXODWHG�VLQJOH�FRUH�ZLUHV
�FRSSHU�� VL]HG�EHWZHHQ����� DQG����
PP�� FDQ� EH� XVHG�� 6WUDQGHG� ZLUH

VKRXOG�EH�ILWWHG�ZLWK�HQG�VOHHYHV��,W
LV� DOVR� SRVVLEOH� WR� FRQQHFW� WZR
ZLUHV�RI�XS�WR���PP��LQ�VL]H�WR�HDFK
WHUPLQDO�

4.5.3.� Control and

measurement wiring to the

connectors X300 and X400

7KH�FRQWURO�DQG�PHDVXUHPHQW�OHDGV
IRU� WKH� HOHFWURQLF� VLJQDOV� �DX[LOLDU\
FRQQHFWRUV�;����DQG�;�����PXVW�EH
SURWHFWHG�IURP�KLJK�YROWDJH�SHDNV�LQ
QHLJKERXULQJ�FDEOHV�DV�ZHOO�DV�IURP
VWURQJ� PDJQHWLF� ILHOGV� UDGLDWLQJ
IURP� EXVEDUV�� FLUFXLW�EUHDNHUV� DQG
FDEOHV��:KHUH� ORQJHU� FDEOH� OHQJWKV
DUH�QHFHVVDU\��!��P���LW� LV�WKHUHIRUH
UHFRPPHQGHG� WKDW� VKLHOGHG� ,%&
FDEOHV� DUH� XVHG� �/6<&<��

)XQFWLRQ�RI�WKH�FLUFXLW�EUHDNHU
&DEOH� OHQJWK� �DV
PD[LPXP�

HOHFWURQLF�JUDGLQJ�FRQWURO��=66� ����P

0HWHULQJ�OHDG�IRU�WKH�1�FRQGXFWRU�WUDQVIRUPHU ��P

0HWHULQJ�FDEOH�IRU�H[WHUQDO�DLU�FRUH�FXUUHQW�WUDQVIRUPHU ��P��WZLVWHG�SDLU�

0HWHULQJ�FDEOH�IRU�WKH�H[WHUQDO�FXUUHQW�WUDQVIRUPHU�LQ�WKH
VWDU�SRLQW�RI�WKH�QHWZRUN�WUDQVIRUPHU

��� P� RU
���2KP� UHVLVWDQFH
�WZLVWHG�SDLU�

9ROWDJH�WUDQVIRUPHU ��P��WZLVWHG�SDLU�

PDQXIDFWXUHG�E\�6LHPHQV��RU�HTXLYDOHQW��� 7KH�PLQLPXP�FDEOH� FURVV�VHFWLRQ
RI������PP��LV�UHFRPPHQGHG�DOVR�WR�HQVXUH�PHFKDQLFDO�ULJLGLW\�

+RZ�WR�EXQGOH�DQG�ELQG�WKH�ZLULQJ

+RZ�WR�UHPRYH���DGG�GUDZ�RXW�DX[�
FRQQHFWRUV� WR� �� IURP� WKH� JXLGH
IUDPH

+RZ�WR�FRQQHFW�WKH�ZLULQJ

+RZ� WR� ODEHO� WKH� GUDZ�RXW� DX[�
FRQQHFWRUV
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4.6.� Connecting the mains

7KH�PDLQ� FRQGXFWRU� FDQ� EH� FRSSHU
EXVEDU� V\VWHPV� �VHH� �������
DOXPLQLXP�EXVEDU�V\VWHPV���������RU
FDEOH�V\VWHPV���������
7KH� FRQQHFWLQJ� VXUIDFHV� �FLUFXLW�
EUHDNHU�DQG�PDLQ�FRQQHFWRUV��DUH�WR
EH� FOHDQHG� DFFRUGLQJ� WR� VWDQGDUG
UXOHV�
$� VSHFLDO� SODWLQJ� �VLOYHU� RU� WLQ�� KDV
EHHQ� DSSOLHG� WR� WKH� UHDU� FRSSHU
FRQQHFWLRQV�RI�WKH�FLUFXLW�EUHDNHU�RU
RI� WKH� JXLGH� IUDPH� DQG� WKH\� PXVW�
WKHUHIRUH�� only� EH� FOHDQHG� ZLWK� D
VRIW� FORWK� EHIRUH� FRQQHFWLQJ�� 7KH
EDUV� DUH� VFUHZHG� WRJHWKHU� XVLQJ
VSDFHUV� WR� ',1� ������ ,W� PXVW�
KRZHYHU�� EH� HQVXUHG� WKDW� WKH
VSDFHUV�DUH�SRVLWLRQHG�FRUUHFWO\�

4.6.1.� Connecting via busbar

7KH� EXVEDU� V\VWHPV� RI� WKH� SODQW
PXVW�EH�DFFXUDWHO\�DGMXVWHG�LQ�VXFK
D� ZD\� WKDW� WKH� FLUFXLW�EUHDNHU� GRHV
QRW� KDYH� WR� VXSSRUW� DQ\� SUHVVXUH
ZKLOH�VFUHZLQJ�WKH�EXVEDU�V\VWHP�

7R� DYRLG� IRUFHV� QRW� DOORZHG� GXULQJ
SRVVLEOH� DSSHDULQJ� VKRUW�FLUFXLW
FXUUHQWV�WKH�EXVEDU�V\VWHP�PXVW�EH
VXSSRUWHG�RQ�WKH�KRXVLQJ�RU�FXELFOH
LQ� DQ� DSSURSULDWH� PDQQHU�� 7KH

SHUPLWWHG� GLVWDQFH� EHWZHHQ� WKH
FLUFXLW�EUHDNHU� DQG� WKH� VXSSRUW� LV
����PP�DV�PD[LPXP�

max.250 mm

Vertikalanschluß Frontanschluß

max.250 mm

PD[������PP

PD[������PP
+RUL]RQWDO�FRQQHFWLRQ

6XSSRUW� PXVW� EH
LPPHGLDWHO\� DIWHU� WKH
EHQGLQJ

9HUWLFDO�FRQQHFWLRQ )URQW�FRQQHFWLRQ
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4.6.2.� Examples for

connecting via busbar

7KH� PDLQ� EXVEDU� V\VWHPV� FDQ� EH
FRQQHFWHG� LQ� GLIIHUHQW� ZD\V�
,PSRUWDQW� FULWHULD� IRU� WKH� W\SH� XVHG
DUH� ILQDOO\� WKH� QHFHVVDU\� DLU� DQG

FUHHSDJH� GLVWDQFHV� DV� ZHOO� DV� WKH
PLQLPXP�FURVV�VHFWLRQV�

7KH� IROORZLQJ� W\SHV� VKRZQ� E\� WKH
KRUL]RQWDO� UHDU� FRQQHFWLRQ� FDQ� DOVR
EH� XVHG� IRU� WKH� RWKHU� W\SHV� RI
FRQQHFWLRQV�ZH� RIIHU� WR� RXU� FLUFXLW�
EUHDNHU� �IURQW� FRQQHFWLRQ� DQG
YHUWLFDO� FRQQHFWLRQ��� 2QO\� WKH

JHRPHWULFDO� GLPHQVLRQV� DQG� WKH� DLU
DQG�FUHHSDJH�GLVWDQFHV�PD\�GLIIHU�

&RQQHFWLRQ�RI���EXVEDUV��EHQW� ([DPSOH�IRU���EXVEDUV

��EXVEDUV�ZLWK�D�GLVWDQFH�SLHFH &RQQHFWLRQ�W\SH�IRU���EXVEDUV

7KH�PDLQ�FRQQHFWLRQV�IRU�WKH��:1�
LQ�6L]H�,��XS�WR������$��KDYH�D�ZLGWK
RI� ��� PP� DQG� D� SROH� WR� SROH
GLVWDQFH� �FHQWUH� WR� FHQWUH�� RI� ��
PP�

,I�ZLGHU�EXVEDU�V\VWHPV��!����PP�
DUH�XVHG�WKH�PRXQWLQJ�FDQ�EH�GRQH
DFFRUGLQJ�WR�WKH�IROORZLQJ�H[DPSOHV
�WR� PDLQWDLQ� WKH� DLU� DQG� FUHHSDJH
GLVWDQFHV��

7KH�VDPH�DSSOLHV�DOVR�WR�WKH�FLUFXLW�
EUHDNHU�RI�6L]H� ,,� ������ WR������$��
+HUH� WKH� PDLQ� FRQQHFWLRQ� KDV� D
ZLGWK� RI� �������PP� DQG� D� SROH� WR
SROH� GLVWDQFH� �FHQWUH� WR� FHQWUH�� RI
����PP�

���PP

���PP ���PP���PP

���PP

6L]H�,

����PP

���PP ���PP���PP

����PP

6L]H�,,
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4.6.3.� Tightening torque

7KH� EXVEDUV� DUH� VFUHZHG� WR� WKH
PDLQ� FRQQHFWLRQ� RI� WKH� FLUFXLW�
EUHDNHU�ZLWK�VWHHO�VFUHZV�VL]H�0��
DQG� WKH� FODVV� RI� VWUHQJWK� ���� SOXV
FODPSLQJ�ZDVKHUV� DFFRUGLQJ� WR�',1
������ 7KH� FRUUHFW� SRVLWLRQ� DQG
PDQQHU� PXVW� EH� REVHUYHG�� 7KH
WRUTXH�RI����±���1P�PXVW�EH�NHSW�

4.6.4.� Connecting via cables

,W� LV� DOVR� SRVVLEOH� WR� FRQQHFW� RXU
�:1��FLUFXLW�EUHDNHU�YLD�FDEOHV�
,W�FDQ�EH�FRQQHFWHG�GLUHFWO\�RU�YLD�D
EXVEDU�DGDSWHU�SLHFH�
$�SLHFH�RI�EXVEDU�FRQQHFWHG� WR� WKH
YHUWLFDO� FRQQHFWLRQ� RIIHUV� WKH
SRVVLELOLW\� WR� FRQQHFW� PDQ\� FDEOHV
DQG� DW� WKH� VDPH� WLPH� DYRLGV

PHFKDQLFDO� IRUFH� DIIHFWLQJ� WKH
FLUFXLW�EUHDNHU�
,W� LV� UHFRPPHQGHG� WR� XVH� FDEOH
VKRHV� DFFRUGLQJ� WR� ',1� ������ RU
',1� ������ UHVSHFWLYHO\�� 7KH
FRQQHFWLRQ� VXUIDFHV� QHHG� WR� EH
KDQGOHG� LQ� WKH� VDPH� PDQQHU� DV
FRQQHFWLQJ� EXVEDU� V\VWHPV� �VHH
VHFWLRQ������&RQQHFWLQJ�WKH�PDLQV���
7KH� FRQQHFWLRQ� VXUIDFHV� RI� WKH
FDEOH�VKRHV�PXVW�EH�FOHDQ�DQG�IUHH
RI�VSOLQWHUV�DQG� LW�VKRXOG�EH�VOLJKWO\

JUHDVHG� �&RQWDFWJUHDVH� H�J�
&HQWRSOH[� ��� '/�� 6KHOO� 9DVHOLQH
%����RU�6KHOO�$OYDQLD�5���
7KH�SRVVLEO\�RFFXUULQJ�IRUFHV�GXULQJ
D� VKRUW�FLUFXLW� FXUUHQW� PDNHV� LW
QHFHVVDU\� WR� VXSSRUW� WKH� FDEOH
FRQQHFWLRQV�ZLWKLQ� D� UDQJH� ���PP
PD[LPXP�
8VLQJ� FDEOHV� WKHLU� WHPSHUDWXUH� KDV
WR�EH�REVHUYHG�

Bending radius of copper busbars

5DGLXV�>PP@
FODVV�RI�VWUHQJWK

)��

5DGLXV�>PP@
FODVV�RI�VWUHQJWK

)��

5DGLXV�>PP@
FODVV�RI�VWUHQJWK

)��

r
min

r
min

r
min

����[�G ����[�G ����[�G

U

G

PD[������PP

'LUHFW�FRQQHFWLRQ

PD[������PP

&RQQHFWLRQ�RI�VHYHUDO�FDEOHV
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4.6.5.� Connecting copper

busbar systems

6ZLWFKJHDU� LQVWDOODWLRQ� DQG� FLUFXLW�
EUHDNHUV�PDNH� FHUWDLQ� GHPDQGV� RQ
WKHLU� HQYLURQPHQW� LQ� RUGHU� WR
JXDUDQWHH� FRUUHFW� IXQFWLRQLQJ�� 2QH
RI�WKHVH�HQYLURQPHQWDO�FRQGLWLRQV�LV
WKH� WHPSHUDWXUH�� ,I� KLJK� LQWHUQDO
WHPSHUDWXUH� RFFXUV� LQ� WKH
VZLWFKJHDU� FXELFOH� �RYHU�����&��� DV
FDQ�EH�VHHQ�IURP�WKH�WHFKQLFDO�GDWD�
VRPH�FLUFXLW�EUHDNHUV�DUH�VXEMHFW� WR
D� WHPSHUDWXUH� GHSHQGLQJ� UHGXFWLRQ
LQ� UDWHG� FXUUHQW� �GHUDWLQJ��� 7KH

�:1�� RSHUDWHV� LQ� DQ� DPELHQW
WHPSHUDWXUH�UDQJH�RI�����&�WR����&�
,Q� RUGHU� WR� GLVVLSDWH� DV� PXFK� KHDW
DV� SRVVLEOH� JHQHUDWHG� IURP� WKH
LQVWDOODWLRQ� E\� WKH� KLJK� FXUUHQWV� RU
IURP� WKH� FLUFXLW�EUHDNHU�� WKH� PDLQ
SRZHU� FRQQHFWLRQV� LV� PDGH� YLD
EXVEDU� V\VWHPV�� 7KH� PLQLPXP
FURVV� VHFWLRQV� IRU� WKH� �:1�� DUH
JLYHQ�LQ�WKH�IROORZLQJ�WDEOHV�

7KH� YDOXHV� LQ� WKH� IROORZLQJ� WDEOHV
DUH� HYDOXDWHG� E\� WHPSHUDWXUH� WHVWV
RQ� FLUFXLW�EUHDNHUV� �IL[HG� PRXQWHG
DQG� GUDZ�RXW� W\SH�� IRU� YHUWLFDO� DQG
KRUL]RQWDO� EXVEDU� V\VWHPV�� 7KH

WDEOHV�VKRXOG�EH�D�KHOS� LQ�VHOHFWLQJ
WKH� W\SH� RI� FRQQHFWLRQ� EXW� WKH\
FDQQRW� UHSODFH�RZQ�H[SHULHQFH�DQG
WHVWV�

7KH�EDVLF�SDUDPHWHUV�RI�WKH�WHVW�DUH
DV�IROORZV�

• &X�EDUV�����PP�WKLFN
• &X�EDUV�XQWUHDWHG
• &X����ZLWK�FRQGXFWLYLW\�RI����6
• EXVEDU�WHPSHUDWXUH�PD[������&
• (OHYDWLRQ�RI�HUHFWLRQ�XS�WR�����P

([DPSOH�

3RLQWV�JLYHQ�
'UDZ�RXW� W\SH�� FRQQHFWHG� YLD
YHUWLFDO�EXVEDU��&X�

7HPSHUDWXUH� LQVLGH� WKH
FXELFOH� ������&
5DWHG�RSHUDWLRQDO�FXUUHQW� ������$

6ROXWLRQ�
$FFRUGLQJ� WR� WDEOH� ���� WKH� �:1��
�I

N
�  � ����� $�� LV� QHHGHG� ZKLFK� FDQ

EH� FRQQHFWHG� ZLWK� WKH� IROORZLQJ
EXVEDU�V\VWHPV�

• �[��[������  !�������$
• �[��[������  !�������$
• �[���[����  !�������$

0LQLPXP�FURVV�VHFWLRQV�RI�Cu�%XVEDU�V\VWHPV�RQ�IL[HG�PRXQWHG�FLUFXLW�EUHDNHUV�ZLWK�KRUL]RQWDO�FRQQHFWLRQ

&LUFXLW�
EUHDNHU I

N

1R��RI�&X�EXVEDUV
V\VWHPV

0D[��SHUPDQHQW�UDWHG�FXUUHQW�DFFRUGLQJ�WR�WKH�WHPSHUDWXUH�LQVLGH�WKH
FXELFOH

�VZLWFKJHDU� ���& ���& ���& ���& ���&

�:1�� ����$ �[��[�� ����$ ����$ ����$ ����$ ����$

�:1�� ����$ �[��[�� ����$ ����$ ����$ ����$ ����$

�:1�� �����$ �[��[�� �����$ �����$ �����$ �����$ ����$

�:1�� �����$ �[��[�� �����$ �����$ �����$ �����$ �����$
�:1�� �����$ �[��[�� �����$ �����$ �����$ �����$ �����$

�:1�� �����$ �[��[�� �����$ �����$ �����$ �����$ �����$
�:1�� �����$ �[��[�� �����$ �����$ �����$ �����$ �����$

�:1�� �����$ �[��[�� �����$ �����$ �����$ �����$ �����$

�:1�� �����$ �[���[�� �����$ �����$ �����$ �����$ �����$

�:1�� �����$ �[���[�� �����$ �����$ �����$ �����$ �����$
�:1�� �����$ �[���[�� �����$ �����$ �����$ �����$ �����$
7DEOH����
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4.6.6.� Connecting aluminium

busbar systems

+RUL]RQWDO�DQG�YHUWLFDO�FRQQHFWLRQ
,W� LV� QRW� SHUPLWWHG� WR� FRQQHFW
DOXPLQLXP� EDUV� GLUHFWO\� RQWR� WKH
VLOYHU� SODWHG� KRUL]RQWDO� FRQQHFWLRQV
RI�WKH��:1���JXLGH�IUDPH�DQG�IL[HG
PRXQWHG� FLUFXLW�EUHDNHU�� GXH� WR� WKH
LQVXODWLQJ�UDWLQJ��$OXPLQLXP�EXVEDUV
FDQ�� KRZHYHU�� VWLOO� EH� XVHG� LI� DQ
LQWHUPHGLDWH�&XS$O�SODWH� LV� LQVHUWHG
WR� SUHYHQW� GLUHFW� FRQWDFW� EHWZHHQ
WKH�VLOYHU�SODWLQJ�DQG�WKH�DOXPLQLXP
EDU�

)URQW�FRQQHFWLRQ
7KH� IURQW�FRQQHFWLRQV�RI� WKH��:1�
IL[HG� PRXQWHG� FLUFXLW�EUHDNHU� DQG
JXLGH� IUDPH� �IURP� ����$� XSZDUGV�
DUH� WLQ�SODWHG�� QRW� VLOYHU�SODWHG�� DW
WKH�FRQQHFWLRQ�SRLQW� IRU� WKH�FXELFOH
EXVEDU��VR�LQ�WKLV�FDVH�LW� LV�SRVVLEOH
WR� FRQQHFW� DOXPLQLXP� EDUV� GLUHFWO\�
KRZHYHU�� ZH� UHFRPPHQG� KHUH� DV
ZHOO�DQ� LQWHUPHGLDWH�&XS$O�SODWH�7R
LQFUHDVH�WKH�KHDW�GLVVLSDWLRQ�D�EODFN
FRDWLQJ� FDQ�EH�XVHG�� 7KH�PLQLPXP
FURVV�VHFWLRQ�VKRXOG�EH� VHOHFWHG� LQ
DFFRUGDQFH� ZLWK� WKH� IROORZLQJ
WDEOHV�

7KH� YDOXHV� LQ� WKH� IROORZLQJ� WDEOHV
DUH� HYDOXDWHG� E\� WHPSHUDWXUH� WHVWV

RQ� FLUFXLW�EUHDNHUV� �IL[HG� PRXQWHG
DQG� GUDZ�RXW� W\SH�� IRU� YHUWLFDO� DQG
KRUL]RQWDO� EXVEDU� V\VWHPV�� 7KH
WDEOHV�VKRXOG�EH�D�KHOS�WR�VHOHFW�WKH
W\SH� RI� FRQQHFWLRQ� EXW� WKH\� FDQQRW
UHSODFH�RZQ�H[SHULHQFH�DQG�WHVWV�

7KH�EDVLF�SDUDPHWHUV�RI�WKH�WHVW�DUH
DV�IROORZV�

• $O�EDUV�����PP�WKLFN
• $O�EDUV�XQWUHDWHG
• $O����ZLWK�FRQGXFWLYLW\�RI����6
• %XVEDU�WHPSHUDWXUH�PD[������&
• (OHYDWLRQ�RI�HUHFWLRQ�XS�WR�����P
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4.7.� Circuit examples

4.7.1.� Interface module

$�FRXSOLQJ�GHYLFH��LQWHUIDFH�PRGXOH�
FRQYHUWV� WKH� '&�VLJQDO� RI� WKH
RSWRFRXSOHU� IURP� WKH� RYHUFXUUHQW
UHOHDVH�LQWR�D�IORDWLQJ�FRQWDFW�VLJQDO�
7KH�FRQWDFWV�FDQ�EH�XVHG�WR�DFWLYDWH
VLJQDOOLQJ� ODPSV� RU� DX[LOLDU\
FRQWDFWRUV�LQ�WKH�FRQWURO�FLUFXLW�
7KH� FRXSOLQJ� GHYLFHV� VKRXOG� EH� WKH
�7;�� ���� UHOD\� FRXSOHUV� LQ� WKH
RXWSXW� FRXSOHU� YHUVLRQ� IRU� ��� 9� '&
RSHUDWLRQ�� 7KH� SRZHU� FRQVXPSWLRQ
RI�WKH�FRXSOHUV�PXVW�QRW�H[FHHG����
:�� 7KH� PD[LPXP� SHUPLVVLEOH
ORDGLQJ� RQ� WKH� RSWRFRXSOHU� DW� ��� 9
'&�LV���P$�

4.7.2.� Conditions for the

"ready to close" signal

%HIRUH� D� FLUFXLW�EUHDNHU� FDQ� EH
FORVHG�� DOO� WKH� QHFHVVDU\� FRQGLWLRQV
PXVW�EH�PHW�
5HDG\�WR�FORVH� LV� LQGLFDWHG� RQ� WKH
FLUFXLW�EUHDNHU�E\� �2.��DQG�VLJQDOOHG
E\� WKH� VLJQDOOLQJ� FRQWDFW� 6��� ,Q� WKH
�:1�� FLUFXLW�EUHDNHU�� WKLV� VLJQDO� LV
DOVR� DYDLODEOH� IRU� RXWSXW� DV� DQ
H[WHUQDO� VLJQDO�� ,Q� RUGHU� WR� HQVXUH
WKDW� WKH� FORVLQJ� VROHQRLG� DFWXDOO\

RSHUDWHV�WKH�HQHUJ\�VWRUH�LQ�RUGHU�WR
FORVH� WKH� FLUFXLW�EUHDNHU�� WKH
VLJQDOOLQJ� FRQWDFW� �6��� PXVW� EH
LQFRUSRUDWHG� LQWR� WKH� DFWLYDWLRQ
FLUFXLW� RI� WKH� FORVLQJ� VROHQRLG�
'XULQJ� DQ� DWWHPSW� WR� FORVH�� LW
RWKHUZLVH� LV� SRVVLEOH� WKDW� RQO\� WKH
SOXQJHU�RI� WKH�VROHQRLG� LV�PRYHG�� ,I
WKH� FRQGLWLRQ� IRU� UHDG\�WR�FORVH� LV
VXEVHTXHQWO\� IXOILOOHG�� WKH� FRLO
YROWDJH� RI� WKH� FORVLQJ� VROHQRLG� KDV

WR�EH�LQWHUUXSWHG�EULHIO\�WR�DOORZ�WKH
FLUFXLW�EUHDNHU�WR�FORVH�

&LUFXLW� GLDJUDPV� IRU� DFWLYDWLRQ� DUH
VKRZQ�RQ�WKH�IROORZLQJ�SDJHV�

)LJ������ $FWLYDWLQJ�D�FRXSOHU

)LJ������(OHFWULFDO�VZLWFK�RQ�DW�WKH�FLUFXLW�EUHDNHU�RU�UHPRWHO\�RSHUDWHG

Electrical closing, remote controlled or

via "electrical ON button

)��

6�

6�

6�

4�

<�

Legend:

)XVH

$X[LOLDU\�FRQWDFW

5HPRWHO\�RSHUDWHG�HOHFWULFDO�21

5HDG\�WR�FORVH�VLJQDOOLQJ�FRQWDFW

�:1��FLUFXLW�EUHDNHU

&ORVLQJ�VROHQRLG

In order to close, the following conditions must be fulfilled by the circuit-breaker (Q1)

�� 2))�EXWWRQ�QRW�ORFNHG�LQ�WKH�2))�SRVLWLRQ �� 0XWXDO�LQWHUORFNLQJ�LQDFWLYH
�� &LUFXLW�EUHDNHU�LQ�2))�SRVLWLRQ �� &UDQN�KROH�RI�GUDZ�RXW�FLUFXLW�EUHDNHU�FORVHG
�� 6WRUHG�HQHUJ\�PHFKDQLVP�FKDUJHG �� ,QWHUORFNV�LQDFWLYH
�� &ORVLQJ�VROHQRLG�QRW�DFWLYDWHG

Note:

The circuit-breaker closes automatically when the last condition is met (e.g. OFF button is not operated) and Y1 is

not activated.
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)LJ������5HPRWH�FRQWURO�RI�WKH�FLUFXLW�EUHDNHU�ZLWK�VKXQW�UHOHDVH

Electrical closing and interlocking with

shunt release "f", F1 or F2

)��

)��
)�

6�

6�

6�

4�

<�

Legend:

)XVH

6KXQW�UHOHDVH�I
6KXQW�UHOHDVH�I

$X[LOLDU\�FRQWDFW

5HPRWHO\�RSHUDWHG�HOHFWULFDO�21

5HDG\�WR�FORVH�VLJQDOOLQJ�FRQWDFW

�:1��FLUFXLW�EUHDNHU

&ORVLQJ�VROHQRLG

In order to close, the following conditions must be fulfilled by the circuit-breaker (Q1)

�� 2))�EXWWRQ�QRW�ORFNHG�LQ�WKH�2))�SRVLWLRQ �� 0XWXDO�LQWHUORFNLQJ�LQDFWLYH
�� &LUFXLW�EUHDNHU�LQ�2))�SRVLWLRQ �� &UDQN�KROH�RI�GUDZ�RXW�FLUFXLW�EUHDNHU�FORVHG
�� 6WRUHG�HQHUJ\�PHFKDQLVP�FKDUJHG �� ,QWHUORFNV�LQDFWLYH
�� &ORVLQJ�VROHQRLG�QRW�DFWLYDWHG �� Shunt release not activated (i.e. S6 open)

Note:

The circuit-breaker closes automatically when the last condition is met (e.g. OFF button is not operated) and Y1 is

not activated.

)LJ������5HPRWH�FRQWURO�RI�WKH�FLUFXLW�EUHDNHU�ZLWK�XQGHUYROWDJH�UHOHDVH

Electrical closing and interlocking with undervoltage release

"r", F3 and ready-to-close signalling contact S7

)��

)��

6�

6�

6�
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<�

Legend:

)XVH

6KXQW�UHOHDVH�U

$X[LOLDU\�FRQWDFW

5HPRWHO\�RSHUDWHG�HOHFWULFDO�21

5HDG\�WR�FORVH�VLJQDOOLQJ�FRQWDFW

�:1��FLUFXLW�EUHDNHU

&ORVLQJ�VROHQRLG

In order to close, the following conditions must be fulfilled by the circuit-breaker (Q1)

�� 2))�EXWWRQ�QRW�ORFNHG�LQ�WKH�2))�SRVLWLRQ �� 0XWXDO�LQWHUORFNLQJ�LQDFWLYH
�� &LUFXLW�EUHDNHU�LQ�2))�SRVLWLRQ �� &UDQN�KROH�RI�GUDZ�RXW�FLUFXLW�EUHDNHU�FORVHG
�� 6WRUHG�HQHUJ\�PHFKDQLVP�FKDUJHG �� ,QWHUORFNV�LQDFWLYH
�� &ORVLQJ�VROHQRLG�QRW�DFWLYDWHG �� Undervoltage release not activated (i.e. S6 open)

Note:

The circuit-breaker closes automatically when the last condition is met (e.g. OFF button is not operated) and Y1 is

not activated.
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)LJ������5HPRWH�FRQWURO�RI�WKH�FLUFXLW�EUHDNHU�ZLWK�VKXQW�UHOHDVH

Electrical closing and interlocking with undervoltage

release "rc", F8 and ready-to-close signalling contact

S7

)��

)�

6�

6�

6�

6�
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<�

Legend:

)XVH

8QGHUYROWDJH�UHOHDVH�ZLWK�GHOD\��UF�

$X[LOLDU\�FRQWDFW

([WHUQDO� HOHFWULFDO� 21� �ZLWKRXW� GHOD\�� IRU
(0(5*(1&<�2))

5HPRWHO\�RSHUDWHG�HOHFWULFDO�21

5HDG\�WR�FORVH�VLJQDOOLQJ�FRQWDFW

�:1��FLUFXLW�EUHDNHU

&ORVLQJ�VROHQRLG

In order to close, the following conditions must be fulfilled by the circuit-breaker (Q1)

�� 2))�EXWWRQ�QRW�ORFNHG�LQ�WKH�2))�SRVLWLRQ �� 0XWXDO�LQWHUORFNLQJ�LQDFWLYH
�� &LUFXLW�EUHDNHU�LQ�2))�SRVLWLRQ �� &UDQN�KROH�RI�GUDZ�RXW�FLUFXLW�EUHDNHU�FORVHG
�� 6WRUHG�HQHUJ\�PHFKDQLVP�FKDUJHG �� ,QWHUORFNV�LQDFWLYH
�� &ORVLQJ�VROHQRLG�QRW�DFWLYDWHG �� Undervoltage release not activated (i.e. S6 open)

Note:

The circuit-breaker closes automatically when the last condition is met (e.g. OFF button is not operated) and Y1 is

not activated.
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4.7.3.� Earth fault detection

between transformer and the

L.V. incoming breaker

(DUWK� IDXOWV� LQ� WKH� DUHD� EHWZHHQ
WUDQVIRUPHU� 7�� DQG� WKH� LQFRPLQJ
FLUFXLW�EUHDNHU� 4�� FDQ� EH� GHWHFWHG
XVLQJ� WKH� �:1�� FLUFXLW�EUHDNHU�� )RU
WKLV� SXUSRVH�� WKH� �:1�� KDV� WR� EH
HTXLSSHG� ZLWK� RYHUFXUUHQW� UHOHDVH
YHUVLRQ� (�� -� RU� 3� ZLWK� DGGLWLRQDO
IXQFWLRQV����7KHVH�IXQFWLRQV�RIIHU�DQ
RSWRFRXSOHU� VLJQDO� ��J��DODUP�� WKDW
UHPDLQV� DFWLYH� DV� ORQJ� DV� WKH� HDUWK
IDXOW� H[LVWV�� ,I� WKH� RYHUFXUUHQW
UHOHDVH� LV� VXSSOLHG� E\� DQ� H[WHUQDO
�XQLQWHUUXSWHG�� ��� 9� '&� SRZHU
VXSSO\� WKH� HDUWK� IDXOW� ��J��DODUP�
SURWHFWLRQ� LV� VWLOO� DFWLYH� DIWHU� WKH
FLUFXLW�EUHDNHU�KDV� WULSSHG��$Q�HDUWK
IDXOW� PHDVXUHG� E\� WKH� H[WHUQDO
FXUUHQW� WUDQVIRUPHU� 7�� ZRXOG� WKHQ
VWLOO� EH� HYDOXDWHG� LQ� WKH� RYHUFXUUHQW
UHOHDVH� DQG� VLJQDOOHG� YLD� WKH
RSWRFRXSOHU� RXWSXW�� 7KLV� RXWSXW
VLJQDO�FDQ�EH�FRQYHUWHG�WR�D�IORDWLQJ
VLJQDOOLQJ� FRQWDFW� E\� XVLQJ� DQ
LQWHUIDFH� UHOD\� �.���� :LWK� WKLV� IRU
H[DPSOH�WKH�PHGLXP�YROWDJH�FLUFXLW�
EUHDNHU�4�� FDQ� EH� VZLWFKHG� RII�� WR
FOHDU�WKH�IDXOW�

)LJ������ &LUFXLW�EUHDNHU�ZLWK�HDUWK�IDXOW�GHWHFWLRQ

$� 2YHUFXUUHQW�UHOHDVH�YHUVLRQ�(��-�RI�3���D]Q1J��

4� 0HGLXP�YROWDJH�FLUFXLW�EUHDNHU

4� /RZ�YROWDJH�FLUFXLW�EUHDNHU��:1�

)� 6KXQW�UHOHDVH

)� &ORVLQJ�VROHQRLG�HQHUJLVHG�E\�RYHUFXUUHQW�UHOHDVH�$�

.� &RXSOLQJ�GHYLFH��7;������IRU�FRQYHUVLRQ�RI�WKH��J��DODUP�VLJQDO

7� +LJK���0HGLXP�YROWDJH�WUDQVIRUPHU

7� 0HGLXP���/RZ�YROWDJH�WUDQVIRUPHU

7� &XUUHQW�WUDQVIRUPHU�IRU�WKH�HDUWK�IDXOW�GHWHFWLRQ
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4.7.4.� Control circuit for

tripping and alarm signals

Grouped tripping signal
7KH� �:1�� FLUFXLW�EUHDNHU� LV
HTXLSSHG� ZLWK� D� WULSSHG� VLJQDOOLQJ
FRQWDFW� DV� VWDQGDUG�� 7KLV� VLJQDOV
WULSSLQJ� GXH� WR� RYHUORDG� LQ� WKH
SKDVHV� ��D���� RYHUORDG� LQ� WKH� 1�
FRQGXFWRU���1����VKRUW�FLUFXLW���]�Q���RU
HDUWK�IDXOW� ��J��� LQ� WKH� IRUP� RI� D
JURXSHG�VLJQDO

Differentiated tripping signals
$Q�HYDOXDWLRQ�FLUFXLW�FDQ�EH�XVHG�WR
LPSOHPHQW� GLIIHUHQWLDWHG� VLJQDOOLQJ
RI�WKH�FDXVH�RI�WULSSLQJ��7KH�VLJQDOV

DUH� FRQYHUWHG� IURP� RSWRFRXSOHU
VLJQDOV� WR� HOHFWULFDO� IORDWLQJ� VLJQDOV
YLD� FRXSOLQJ� GHYLFHV�� 7KH� FRXSOHUV
DUH� FRQQHFWHG� WR� WKH� HYDOXDWLRQ
FLUFXLW�WR�SURFHVV�FRQWLQXRXV�VLJQDOV
�H�J�� �J�DODUP��� WULSSHG� VLJQDOOLQJ
FRQWDFW�� DQG� WHPSRUDU\� VLJQDOV� �H�J�
OHDGLQJ� VLJQDO� RI� �D�� WULSSLQJ���
7HPSRUDU\�VLJQDOV�PXVW�EH�VWRUHG�LQ
D�ODWFKLQJ�FLUFXLW�HOHPHQW�

4.7.5.� Signal conversion for

control circuits

,I�VROLG�VWDWH�VZLWFKLQJ�GHYLFHV�VXFK
DV� FRXSOLQJ� GHYLFHV� DUH� XVHG� IRU
IXUWKHU� SURFHVVLQJ� RI� VLJQDOV�� LW� LV
LPSRUWDQW� WR� REVHUYH� WKH� IROORZLQJ
LQIRUPDWLRQ�

7KH� FRXSOLQJ� GHYLFHV� RU� FRQWURO
HOHPHQWV� PXVW� EH� FRQQHFWHG� WR� D
SURWHFWHG�VXSSO\�YROWDJH�EHFDXVH�LQ
WKH� HYHQW� RI� D� VKRUW�FLUFXLW�� WKH
VXSSO\� YROWDJH� IDOOV� WR� DQ
XQGHWHUPLQHG�YDOXH�

7KH� FRQWURO� HOHPHQWV� PXVW� EH
ORFDWHG� DW� DQ� DGHTXDWH� GLVWDQFH
IURP� EXVEDUV� DQG� FRQGXFWLYH� SDWKV
LQVLGH� WKH� FLUFXLW�EUHDNHUV� RU� WKH
FXELFOH�� 7KLV� SUHYHQWV
PDOIXQFWLRQLQJ� WKDW� FRXOG� RWKHUZLVH
RFFXU� GXH� WR� KLJK� YROWDJH� SHDNV� RI
LQGXFWLYH� ORDGV� RI� QHLJKERXULQJ
FDEOHV� RU� GXH� WR� VWURQJ� PDJQHWLF
ILHOGV�UDGLDWLQJ�IURP�EXVEDUV��FLUFXLW�
EUHDNHUV� DQG� FDEOHV� LQ� WKH�HYHQW� RI
DQ�VKRUW�FLUFXLW�

Signalling via optocouplers:

• 3HUPLVVLEOH� H[WHUQDO� VXSSO\
YROWDJH� U

S
� DW� WKH� RSWRFRXSOHUV

�DX[LOLDU\� WHUPLQDO� EORFN� ;����
UHOHDVHV� ZLWK� DGGLWLRQDO� IXQFWLRQV
��DQG�����U

S
� ����WR������9

• &KDUDFWHULVWLF� GDWD� IRU� WKH
RSWRFRXSOHU�
��/RZ�VLJQDO� U

L
� � � ���9

��+LJK�VLJQDO� U
H
� ! � U

B
� �� �9

��0D[��ORDG�FXUUHQW� ���P$

)LJ������ *URXSHG� WULSSLQJ
VLJQDO

)LJ������ 'LIIHUHQWLDWHG�VLJQDOOLQJ�RI
WKH�FDXVH�RI�WULSSLQJ

)LJ������ 6LJQDO�WLPLQJ�LQ�WKH�HYHQW�RI�D�IDXOW

2SHUDWLRQ�VWDWH
RI�WKH�EUHDNHU

)DXOW��D��RU��J�

7ULSSHG
VLJQDOOLQJ
FRQWDFW�6��

W� 5HVSRQVH�YDOXH�RI�WKH�RYHUORDG�UHOHDVH��HDUWK�IDXOW�UHOHDVH��H[FHHGHG
W� 7ULSSLQJ�RI�WKH�EUHDNHU�E\��D��RU��J��DIWHU�H[SLULQJ�RI�GHOD\�WLPH
W� 5HVHWWLQJ� RI� WKH� WULSSHG� VLJQDO� DQG� UHFORVLQJ� ORFN� RXW� E\� SUHVVLQJ� WKH

UHG 5(6(7 EXWWRQ
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4.7.6.� Control circuit for

overtemperature and µP-Alarm

�2YHUFXUUHQW� UHOHDVH� YHUVLRQV� '�
(�)��+��-�.��1�DQG�3�ZLWK� DGGLWLRQDO
IXQFWLRQV���RU���
7KH� RYHUFXUUHQW� UHOHDVHV� ZLWK
DGGLWLRQDO� IXQFWLRQV� �� RU� �� RXWSXW
DODUP� VLJQDOV� VXFK� DV� �WHPSHUDWXUH
!���&�� DQG� ��3� IDXOW��� 7KH� �3�IDXOW
VLJQDO� FDQ�EH� OLQNHG�ZLWK� WKH� SKDVH
LPEDODQFH�VLJQDO�WR�IRUP�RQH�RXWSXW
VLJQDO��7KH�VLJQDOV�DUH�RXWSXW�E\�WKH
FORVHG� FLUFXLW�EUHDNHU� IRU� H[WHUQDO
LQWHUORFNLQJ�DQG�FRQWURO�SXUSRVHV�

4.7.7.� Control circuit for load

monitoring and load shedding

signals

�2YHUFXUUHQW� UHOHDVH� YHUVLRQV� '�
(�)��+��-�.��1�DQG�3�ZLWK� DGGLWLRQDO
IXQFWLRQV���

)LJXUH� ����� VKRZV� D� FRQWURO� FLUFXLW
IRU� ORDG� PRQLWRULQJ� ZLWK� ORDG
VKHGGLQJ�� 7KLV� UHTXLUHV� WKDW� WKH
IXQFWLRQ�OHDGLQJ�VLJQDO�RI��D��WULSSLQJ�
LV�VZLWFKHG�RYHU�WR�ORDG�VKHGGLQJ�RQ
WKH�RYHUFXUUHQW�UHOHDVH�

)LJ������ &RQYHUVLRQ�RI�WHPSHUDWXUH�DODUP�DQG��3�IDXOW�VLJQDOV

)LJ������ &RQYHUVLRQ�RI�ORDG�PRQLWRULQJ�DQG�ORDG�VKHGGLQJ�VLJQDOV



���3ODQQLQJ�DQG�,QVWDOODWLRQ �:1��&LUFXLW�%UHDNHUV

��

4.7.8.� Control circuit for

overload or short-circuit signal

�2YHUFXUUHQW� UHOHDVH� YHUVLRQV� '�
(�)��+��-�.��1�DQG�3�ZLWK� DGGLWLRQDO
IXQFWLRQ���
7KH� RYHUFXUUHQW� UHOHDVHV� PXVW� EH
HTXLSSHG�ZLWK� DGGLWLRQDO� IXQFWLRQ���
7KH� OHDGLQJ� VLJQDO� RI� RYHUORDG
WULSSLQJ�LV�RXWSXW�����PV�EHIRUH�WKH
FLUFXLW�EUHDNHU� WULSV�� 7KLV� VLJQDO� LV
FRQYHUWHG� XVLQJ� D� FRXSOLQJ� GHYLFH
�'&� ��9�� IRU� DFWLYDWLQJ� WKH� UHOHDVH
WLPH�GHOD\�UHOD\�

:KHQ� .�� DFWLYDWHV� .��� WKH� GHOD\HG
12� FRQWDFW� RI� .�� FORVHV
LPPHGLDWHO\��:KHQ�RYHUORDG�WULSSLQJ
RFFXUV� DQG� WKH� WULSSHG� VLJQDOOLQJ
FRQWDFW� 6��� VLJQDOV� WKH� WULSSLQJ�
UHOD\� .�� VLPXOWDQHRXVO\� RSHQV� DQG
ODWFKHV�
)ROORZLQJ�WKH�GHOD\�RI�!����PV��WKH
GHOD\HG� 12� FRQWDFW� RI� .�� RSHQV�
EXW� EHFDXVH� .�� LV� ODWFKHG� DQG� 6��
VLJQDOV� WULSSLQJ��+��VLJQDOV�RYHUORDG
WULSSLQJ���D��RU��1���

,I�.��LV�QRW�DFWLYDWHG�DQG�6���VLJQDOV
WULSSLQJ� �L�H�� FORVHV��� FRQVHTXHQWO\
WKH� WULSSLQJ� ZDV� D� VKRUW�FLUFXLW
WULSSLQJ���]��RU��Q����,Q�WKLV�FDVH��UHOD\
.�� ZDV� QRW� RSHUDWHG� DQG� LWV� 1&�
FRQWDFW� UHPDLQV� FORVHG�� VR� +�
VLJQDOV�WULSSLQJ�GXH�WR�D�VKRUW�FLUFXLW�

7KH� FDXVH� RI� WULSSLQJ�� HLWKHU
RYHUORDG�RU�VKRUW�FLUFXLW�� LV� VLJQDOOHG
E\� WKH� UHVSHFWLYH� VLJQDOOLQJ� ODPS
XQWLO� FRQWDFW� 6��� RQ� WKH� FLUFXLW�
EUHDNHU� LV� UHVHW�E\�SUHVVLQJ� WKH� UHG
UHVHW�EXWWRQ�

4.7.9.� Control circuit for earth

fault, overload or short-circuit

signal

�2YHUFXUUHQW� UHOHDVH� YHUVLRQV� '�
(�)��+��-�.��1�DQG�3�ZLWK� DGGLWLRQDO
IXQFWLRQ���

7KH�FLUFXLW�VKRZQ�LQ�)LJ�������FDQ�EH
XVHG� WR� GLIIHUHQWLDWH� EHWZHHQ
WULSSLQJ�GXH�WR�RYHUORDG��VKRUW�FLUFXLW
RU�WKH�RFFXUUHQFH�RI�DQ�HDUWK�IDXOW�RU
D�UHPRWH�VLJQDO�

7KH�HDUWK� IDXOW� UHOHDVH�PXVW� EH� VHW
WR� WKH� IXQFWLRQ� �DODUP��� 7KH� HDUWK
IDXOW� VLJQDO� LV� VWRUHG� LQ� WKH� FRQWURO
FLUFXLW� YLD� WKH� DX[LOLDU\� FRQWDFW� .�
XQWLO�WKH�UHVHW�EXWWRQ�6��LV�SUHVVHG�
$Q\� UHRFFXUULQJ� WUDQVLHQW� HDUWK
IDXOWV� DUH� GHWHFWHG� DQG� VLJQDOOHG
FRQWLQXRXVO\�� ,I� WKH� HDUWK�IDXOW� LV
FOHDUHG� RU� LI� WKH� HDUWK� IDXOW� FXUUHQW
GURSV�EHORZ�WKH�UHVSRQVH�YDOXH��WKH
VLJQDO� UHPDLQV� DFWLYDWHG� GXH� WR� WKH
ODWFKLQJ�RI�.��

,Q� WKLV� FLUFXLW�� VLJQDOOLQJ� ODPS� +�
LQGLFDWHV� WULSSLQJ� GXH� WR� D� VKRUW�
FLUFXLW�

)LJ������ &RQYHUVLRQ�RI�RYHUORDG�DQG�VKRUW�FLUFXLW�WULSSLQJ�VLJQDOV

)LJ������ &RQYHUVLRQ�RI�HDUWK�IDXOW�WULSSLQJ�VLJQDOV
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5.� Technical Data

Technical data Circuit-breaker 3WN6, 3-pole and 4-pole, up to 3200 A

Size I II

Type �:1�� �:1�� �:1�� �:1�� �:1�� �:1�� �:1�� �:1��

Rated current I
n
 at 55 °C,�DW�������+]�0DLQ�FRQGXFWRU $ ��� ��� ���� ���� ���� ���� ���� ����

1�FRQGXFWRU����SROH�RQO\� $ ��� ��� ���� ���� ���� ���� ���� ����
Rated operational voltage U

s
 DW�������+] $&�9 XS�WR����

Rated impulse withstand

Voltage U
imp

0DLQ� FRQGXFWLQJ� SDWKV� ��
DX[LOLDU\�FLUFXLWV

N9
N9

�
�

Utilisation category %

Rated short-circuit

making capacity I
qm

�SHDN�YDOXH�

XS� WR� $&� ���� 9
XS� WR� $&� ���� 9
XS�WR�$&�����9

N$
N$
N$

�����
�����
�����

�����
�����
�����

Rated service short-circuit

breaking capacity I
CS

�U�P�V��YDOXH�

XS� WR� $&� ���� 9
XS� WR� $&� ���� 9
XS�WR�$&�����9

N$
N$
N$

����
����
����

����
����
����

Rated ultimate short-circuit

breaking capacity I
CU

�U�P�V��YDOXH�

XS� WR� $&� ���� 9
XS� WR� $&� ���� 9
XS�WR�$&�����9

N$
N$
N$

����
����
����

����
����
����

Permissible ambient

temperature

2SHUDWLRQ
6WRUDJH

�&
�&

�����������
�����������

Rated short time withstand

current I
CW

DW�������+]

���� V
�� V
�� V
��V

N$
N$
N$
N$

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

����
����
����
����

����
����
����
����

Permissible loading

IL[HG�PRXQWHG�DQG�GUDZ�RXW�W\SH�ZLWK� LQWHUQDO
FXELFOH�WHPSHUDWXUH���������

XS� WR� ��� �&
DW� ��� �&
DW�����&

$
$
$

����
����
����

����
����
����

�����
�����
�����

�����
�����
�����

�����
�����
�����

�����
�����
�����

�����
�����
�����

�����
�����
�����

Rotor rated operational voltage U
ar

9 ����

Power loss at I
n

ZLWK���SKDVH�EDODQFHG�ORDG
)L[HG� PRXQWHG
W\SH

: ��� ��� ��� ��� ���� ���� ���� ����

�ZLWKRXW� EXVEDU� DQG
PHWDO�FRPSRQHQWV�������

'UDZ�RXW� W\SH
LQFO��JXLGH�IUDPH

: ��� ���� ���� ���� ���� ���� ���� ����

Endurance ZLWK� PDLQWHQDQFH� ��

ZLWKRXW� PDLQWHQDQFH� ��

PHFKDQLFDO�
HOHFWULFDO
PHFKDQLFDO�
HOHFWULFDO���

2SHUDWLQJ
F\FOHV
2SHUDWLQJ
F\FOHV

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

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

Switching frequency ��PLQ �

Minimum interval

EHWZHHQ� FLUFXLW�EUHDNHU� WULSSLQJ� E\� RYHUFXUUHQW� UHOHDVH� DQG� WKH� QH[W� FORVLQJ
FRPPDQG��RQO\�ZLWK�DXWRPDWLF�PHFKDQLFDO�UHVHW�RI�WKH�UHFORVLQJ�ORFNRXW

PV ��

Mounting position

NS
1-

51
49

30˚ 30˚

DQG���RU N
S1

-5
15

0

30˚ 30˚

Degree of protection &LUFXLW�EUHDNHU�,3�����FRQWURO�SDQHO�ZLWK�GRRU�IUDPH�,3�����RSWLRQDO�

Cross-sections of the

main conductors

EXVEDU�&X�EDUH 4W\
PP�

�� [
����

�� [
����

�� [
����

�� [
����

�� [
����

�� [
�����

�� [
�����

�� [
�����

EXVEDU�&X�SDLQWHG�EODFN 4W\
PP�

�� [
����

�� [
����

�� [
����

�� [
����

�� [
����

�� [
����

�� [
�����

�� [
�����

Auxiliary

wiring��&X�
0D[��QR��RI�DX[��FRQQ�� OHDGV
[�FURVV�VHFWLRQ

VROLG� DQG� ILQDOO\� VWUDQGHG
ZLWK�HQG�VOHHYHV

�� [� ���� ���� ���� PP��� �� [� $:*� ��
��[�����PP�

Weight ��SROH )L[HG�PRXQWHG�W\SH DSSUR[��NJ �� �� �� �� �� �� �� ��

FLUFXLW� 'UDZ�RXW�W\SH DSSUR[��NJ �� �� �� �� �� �� �� ��

EUHDNHUV *XLGH�IUDPH DSSUR[��NJ �� �� �� �� �� �� �� ��

��SROH )L[HG�PRXQWHG�W\SH DSSUR[��NJ �� �� �� �� �� �� �� ��

FLUFXLW� 'UDZ�RXW�W\SH DSSUR[��NJ �� �� �� �� �� �� �� ��

EUHDNHUV *XLGH�IUDPH DSSUR[��NJ �� �� �� �� �� �� �� ��

�� 9DOXHV�DUH�YDOLG�IRU�FLUFXLW�EUHDNHUV�ZLWK�RUGHU�FRGH��.�����VHH�VHFWLRQ��� �� 0DLQWHQDQFH��UHSODFHPHQW�RI�WKH�PDLQ�FRQWDFW�VHW
�� +RUL]RQWDO� FRQQHFWLRQ� ZLWK� IL[HG� PRXQWHG� YHUVLRQ�

YHUWLFDO�FRQQHFWLRQ�ZLWK�GUDZ�RXW�YHUVLRQ�

�� 3HU� VHW� RI� PDLQ� FRQWDFWV�� %UHDNLQJ� WKH� UDWHG� FXUUHQW I
n
� ZLWK

S�I�=���
�� 7KH�WHPSHUDWXUH�UHIHU�WR�WKH�DLU�DURXQG�WKH�XSSHU�WKLUG�RI�WKH�FLUFXLW�EUHDNHU �� 5DWHG�LQVXODWLRQ�YROWDJH�U

i
� ������9�$&

�� 7KH�YDOXHV�DUH�YDOLG�IRU�VLQXVRLGDO�FXUUHQW�DW������+]��+HDWLQJ�DQG�ORVV�ZLOO�ULVH
GXH�WR�KDUPRQLFV�DQG�KLJKHU�IUHTXHQFLHV
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Technical data Circuit-breaker 3WN6, 3- and 4-pole, up to 3200 A

Operating mechanism

Manual operating mechanism with stored-energy drive with mechanical closing

0D[�� RSHUDWLQJ� IRUFH� UHTXLUHG� WR� PRYH� WKH� KDQGOH
1XPEHU�RI�KDQGOH�VWURNHV�UHTXLUHG�IRU�FKDUJLQJ

1 ���
�

Manual operating mechanism with stored-energy drive with mechanical and electrical closing

&KDUJLQJ� VWRUHG
HQHUJ\
PHFKDQLVP

VHH PDQXDO� RSHUDWLQJ� PHFKDQLVP� ZLWK
VWRUHG�HQHUJ\�GULYH�ZLWK�PHFKDQLFDO
FORVLQJ

&ORVLQJ &RLO�YROWDJH�WROHUDQFH DW�'&����9��'&����9� ����XS�WR�����[�U
S
,�DW�'&����9

VROHQRLG��<�� H[WHQGHG�WROHUDQFH�IRU�EDWWHU\�RSHUDWLRQ��� '&����������������9 ����XS�WR������[ U
S

3RZHU�FRQVXPSWLRQ $&�'& 9$�: ��

0LQ��FRPPDQG�GXUDWLRQ�DW�U
S
 IRU�WKH�FORVLQJ�VROHQRLG PV PLQ����

7RWDO� FORVLQJ� WLPH� DW� U
S

DIWHU� VWDUW� RI� WKH� FRPPDQG� VLJQDO� IRU� WKH� FORVLQJ� VROHQRLG�
VXLWDEOH�IRU�V\QFKURQL]LQJ�WDVNV

PV ��

6KRUW�FLUFXLW� SURWHFWLRQ
6PDOOHVW� SHUPLVVLEOH� ',$=('� IXVH� �&ODVV� J/��0&%� ZLWK� &
FKDUDFWHULVWLFV

��$�7']��VORZ�ORZ����$

Manual/motorised operating mechanism with stored-energy drive with mechanical and electrical closing

0DQXDO
RSHUDWLQJ
PHFKDQLVP

VHH PDQXDO� RSHUDWLQJ� PHFKDQLVP� ZLWK
VWRUHG�HQHUJ\�GULYH�ZLWK�PHFKDQLFDO
FORVLQJ

0RWRU &RLO�YROWDJH�WROHUDQFH DW�'&����9��'&����9� ����XS�WR�����[�U
S

H[WHQGHG�WROHUDQFH�IRU�EDWWHU\�RSHUDWLRQ��� '&����������������9 ����XS�WR������[�U
S

3RZHU�FRQVXPSWLRQ�RI�WKH�PRWRUV $&�'& 9$�: ��

7LPH�UHTXLUHG�IRU�FKDUJLQJ�WKH�VWRUHG�HQHUJ\�PHFKDQLVP�DW���[�U
S

V ��

&ORVLQJ�VROHQRLG VHH PDQXDO� RSHUDWLQJ� PHFKDQLVP� ZLWK
VWRUHG�HQHUJ\�GULYH�ZLWK�PHFKDQLFDO
DQG�HOHFWULFDO�FORVLQJ

)RU� PRWRU� DQG
FORVLQJ�VROHQRLG

6KRUW�FLUFXLW� SURWHFWLRQ
0RWRU� DQG� FORVLQJ� IRU� HTXDO� UDWHG� FRQWURO� YROWDJH�� 6PDOOHVW
SHUPLVVLEOH�',$=('�IXVH��&ODVV�J/��0&%�ZLWK�&�FKDUDFWHULVWLFV

DW� U
S
�  � ��� 9

DW� U
S
�  � ���� �� ���� 9

DW�U
S
  �����������9

�� $� 7']� �VORZ� ORZ���� $
�� $� 7']� �VORZ� ORZ���� $
��$�7']��VORZ�ORZ�����$

Auxiliary release

6KXQW�UHOHDVH SHUPDQHQW 2SHUDWLQJ�YDOXHV SLFNXS �������[�U
S
��VZLWFK�ZLOO�EH�WULSSHG�

�I���)���)�� FRPPDQG�
�����21��

&RLO� YROWDJH� WROHUDQFH�� H[WHQGHG� WROHUDQFH� IRU
EDWWHU\�RSHUDWLRQ���

DW� '&� ��� 9�� '&� ��� 9
'&����������������9

���� XS� WR� ���� [� U
S

����XS�WR������[�U
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VXLWDEOH� IRU
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5DWHG�FRQWURO�YROWDJH�U
S
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EORFNLQJ 3RZHU�FRQVXPSWLRQ $&�'& 9$�: ��

0LQ��FRPPDQG�GXUDWLRQ�DW�U
S

PV ��

%UHDN�WLPH�RI�WKH�FLUFXLW�EUHDNHU�DW�U
S
� ������ $&�'& PV �����

6KRUW�FLUFXLW� SURWHFWLRQ
6PDOOHVW�SHUPLVVLEOH�',$=('�IXVH��&ODVV�J/���0&%�ZLWK�&�FKDUDFWHULVWLFV ��$�7']��VORZ�ORZ����$

:LWK� HQHUJ\
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5DWHG�FRQWURO�YROWDJH�U
S

$&� ������ +]
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9
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�I�UHOHDVH &RLO�YROWDJH�WROHUDQFH �����WR�����[�U
S

��VWRUDJH� 3RZHU�FRQVXPSWLRQ $&�'& 9$�: �

GHYLFH� 6WRUDJH�WLPH����DW�U
S
�UHFKDUJLQJ�WLPH����DW�U

S
PD[���PLQ����PLQ����V

�:;��� ���
�-���

%UHDN�WLPH�RI�WKH�FLUFXLW�EUHDNHU��VKRUW�FLUFXLW�SURWHFWLRQ 6HH� �)RU� SHUPDQHQW� FRPPDQG�
�DERYH�

7KH�FORVLQJ�VROHQRLG��PRWRU��VKXQW�UHOHDVH�DQG�XQGHUYROWDJH�UHOHDVH�DUH�VXUJH�SURRI�XS�WR���N9
�� 7KH�FRLO�YROWDJH�WROHUDQFH�LV�RQO\�DSSOLFDEOH�IRU�WKH�UDWHG�YROWDJHV�LQGLFDWHG�DQG�FRUUHVSRQGV�WR�WKH�EDWWHU\�FKDUJLQJ�YROWDJH
�� 6WRUDJH�WLPH� �PD[��WLPH�DIWHU�GURS�RI�WKH�DX[LOLDU\�SRZHU�VXSSO\�IRU�ZKLFK�VDIH�WULSSLQJ�E\�WKH�VKXQW�UHOHDVH�LV�VWLOO�DVVXUHG��7KHUHE\�LW�LV

DVVXPHG�WKDW�WKH�VWRUHG�HQHUJ\�PHFKDQLVP�ZDV�IXOO\�FKDUJHG
�� 5HFKDUJLQJ�WLPH� �PLQLPXP�WLPH�IRU�UHFKDUJLQJ�WKH�VWRUHG�HQHUJ\�PHFKDQLVP�DIWHU�WULSSLQJ�E\�WKH�VKXQW�UHOHDVH
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Technical data Circuit-breaker 3WN6, 3- and 4-pole, up to 3200 A

Auxiliary release

8QGHUYROWDJH�UHOHDVH RSHUDWLQJ�YDOXH SLFNXS �������[�U
S
���FLUFXLW�EUHDNHU�UHDG\�WR�FORVH�
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  �FLUFXLW�EUHDNHU�WULSV�

&RLO� YROWDJH� WROHUDQFH�� H[WHQGHG
WROHUDQFH�IRU�EDWWHU\�RSHUDWLRQ���

'&� ��� 9�� '&� ��� 9
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%UHDN�WLPH� RI� WKH� FLUFXLW�EUHDNHU� DW� U
S
�  � �

9HUVLRQ��U���)��� ZLWKRXW� GHOD\
ZLWK� GHOD\� ���� PV�� LQWHUQDOO\� VZLWFKDEOH

9HUVLRQ��UF���)�� ZLWK� GHOD\�� t
d
�  � ���� WR� ���� V

5HVHW�ZLWK�DGG��1&�FRQWDFW�IRU�GLUHFW�RSHQLQJ
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V
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6KRUW�FLUFXLW� SURWHFWLRQ
6PDOOHVW� SHUPLVVLEOH� ',$=('� IXVH� �&ODVV� J/��
0&%�ZLWK�&�FKDUDFWHULVWLFV

���� $� 7']� �VORZ� ORZ�
����$

Contact position driven auxiliary contacts (S1, S2, S3, S4)
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����� $� 7']� �VORZ� ORZ�
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Ready to close signalling contact (S7) and tripped signalling contact (S11), acc. to DIN VDE 0630
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Signals of the overcurrent release
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Position signalling contact on the guide frame
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6.� Circuit Diagram

7KH� &LUFXLW� GLDJUDPV� UHIHUULQJ� WR� H[DFW� RUGHU� QXPEHUV� FDQ� EH� SULQWHG� RXW� DW� DQ\� WLPH� IURP� WKH� SURGXFW� GDWDEDVH
$867(5��RUGHU�QXPEHU�(��������'�������$�����$���RU�IURP�WKH��:1��&'�520�6KRZ�,QIR��RUGHU�QR��(��������3�����
<������;���������
7KH�IROORZLQJ�RYHUYLHZ�VKRZV�ZKLFK�SRLQW�LQWHUQDO�HTXLSPHQW�LV�FRQQHFWHG�WR�ZKLFK�SRLQW�RI�WKH�FRQWDFW�EORFNV��L�H��WKLV
LV�D�FRPSOHWH�DX[LOLDU\�ZLULQJ�GLDJUDP�RI�WKH�FLUFXLW�EUHDNHU�

)RU�FRQWUROOLQJ�RI�WKH�FLUFXLW�EUHDNHU�VHH�DOVR�VHFWLRQ������&LUFXLW�GLDJUDPV�

Auxiliary contact connections

8QGHUYROWDJH�UHOHDVH��)��

6KXQW�UHOHDVH��)��

8QGHUYROWDJH�UHOHDVH�ZLWK�GHOD\��)��
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6�

)LUVW�DX[LOLDU\
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6�
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%86��

%86��
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���9�'&
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6�

6�



�:1��&LUFXLW�%UHDNHUV ���&LUFXLW�'LDJUDPV

��

Example 1 of a full circuit diagram

$� 6ROLG�VWDWH�RYHUFXUUHQW�UHOHDVH 6��6� ���DX[��FRQWDFW�EORFN
)� ���VKXQW�UHOHDVH��I� 6��6� ���DX[��FRQWDFW�EORFN
)� ���VKXQW�UHOHDVH�I� 6� 5HDG\�WR�FORVH�VLJQDOOLQJ�FRQWDFW
)� 8QGHUYROWDJH�UHOHDVH��U� 6� 6WRUHG�HQHUJ\�FRQWDFW
)� 7ULS�VROHQRLG 6� ([WHUQDO� VZLWFK� ��SWLRQDO�� IRU� VSULQJ

FKDUJH�PHFKDQLVP
0� 0RWRU�IRU�FKDUJLQJ�VWRUHG�HQHUJ\�PHFKDQLVP 6�� 3XVK�EXWWRQ�IRU�HOHFWULFDO�21
3 6WRUHG�HQHUJ\�PHFKDQLVP 6�� 7ULSSHG�VLJQDOOLQJ�FRQWDFW
4�� 2SHUDWLQJ�KDQGOH�IRU�VWRUHG�HQHUJ\�PHFKDQLVP 7����� &XUUHQW�WUDQVIRUPHU
4� 0DLQ�FRQWDFW ;������;��� 7HUPLQDO�IRU�FRQWURO�FLUFXLW
5 'LVSOD\�DQG�UHVHW�SXVK�EXWWRQ�IRU�RYHUFXUUHQW�UHOHDVH <� &ORVLQJ�VROHQRLG
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Example 2 of a full circuit diagram

$� 6ROLG�VWDWH�RYHUFXUUHQW�UHOHDVH 6��6� ���DX[��FRQWDFW�EORFN
)� ���VKXQW�UHOHDVH�I� 6��6� ���DX[��FRQWDFW�EORFN
)� 7ULS�VROHQRLG 6� 5HDG\�WR�FORVH�VLJQDOOLQJ�FRQWDFW
)� 8QGHUYROWDJH�UHOHDVH��UF��ZLWK�GHOD\������WR�����V� 6� 6WRUHG�HQHUJ\�FRQWDFW
0� 0RWRU�IRU�FKDUJLQJ�VWRUHG�HQHUJ\�PHFKDQLVP 6� ([WHUQDO� VZLWFK� ��SWLRQDO�� IRU� VSULQJ

FKDUJH�PHFKDQLVP
3 6WRUHG�HQHUJ\�PHFKDQLVP 6�� 3XVK�EXWWRQ�IRU�HOHFWULFDO�21
4�� 2SHUDWLQJ�KDQGOH�IRU�VWRUHG�HQHUJ\�PHFKDQLVP 6�� 7ULSSHG�VLJQDOOLQJ�FRQWDFW
4� 0DLQ�FRQWDFW 7����� &XUUHQW�WUDQVIRUPHU
5 'LVSOD\�DQG�UHVHW�SXVK�EXWWRQ�IRU�RYHUFXUUHQW�UHOHDVH ;������;��� 7HUPLQDO�IRU�FRQWURO�FLUFXLW
��! ([WHUQDO�HOHFWULFDO�2))��LQVWDQWDQHRXV��IRU�(0(5*(1&<

6723�GHYLFH
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Connection of current transformers

Measurement of the N-conductor current and the

earth fault-current

Method 1

Vectorial summation with current transformer at the N-

conductor

��SROH�FLUFXLW�EUHDNHU ��SROH�FLUFXLW�EUHDNHU
�2YHUFXUUHQW�UHOHDVH�*��'��)��+��.��1��3�
,Q� FDVH� RI� D� ��SROH� FLUFXLW�EUHDNHU�� WKH� �WK� FXUUHQW
WUDQVIRUPHU�IRU�WKH�1�FRQGXFWRU�LV�LQVWDOOHG�LQWHUQDOO\�

([FHSWLRQ�
)RU� RYHUFXUUHQW� UHOHDVH� RI� W\SH� (� DQG� -�� LW� PXVW� EH
PRXQWHG�H[WHUQDOO\�DW�WKH�1�FRQGXFWRU

2YHUFXUUHQW
UHOHDVH�YHUVLRQ

&XUUHQW� WUDQVIRUPHU� 7�
&RQQHFWLRQ�WR�DX[�WHUPLQDOV

&�� '�� (�� +�� -

1��3

������
������

�����
�����

Method 2

Direct detection of the earth fault current via a current

transformer at the earthed star point of the main L.V.

transformer-

��SROH�FLUFXLW�EUHDNHU ��SROH�FLUFXLW�EUHDNHU
�RQO\�ZLWK�RYHUFXUUHQW�UHOHDVH�3�

2YHUFXUUHQW
UHOHDVH�YHUVLRQ

&XUUHQW� WUDQVIRUPHU� 7�
&RQQHFWLRQ�WR�DX[��WHUPLQDOV

2YHUFXUUHQW
UHOHDVH�YHUVLRQ

&XUUHQW� WUDQVIRUPHU� 7�
&RQQHFWLRQ�WR�DX[��WHUPLQDOV

&��(��- ������
������

3 �����
�����

3 �����
�����
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Signalling devices for circuit-breaker position in the

guide frame

Short code "R15"
�:;�������-$��

short code "R16"
�:;�������-&��

'LVFRQQHFWHG
SRVLWLRQ

7HVW
SRVLWLRQ

&RQQHFWHG
SRVLWLRQ

'LVFRQQHFWHG
SRVLWLRQ

7HVW�SRVLWLRQ &RQQHFWHG�SRVLWLRQ

Circuit diagram for supplementary devices

-S..V2

V3 K1R4

K1

R6
R3

K1
V4

R1 R2

<91>
<92>

R5

3

4

V1

9

X200.  3

X200.   2

F1

10 (  )

C3

C2C1

2

1

N
S

1
-5

19
8

a

~

~

(+)

(  )

~ + ~

(+)

X100.  13

X100.   14

F2

���! ���VKXQW�UHOHDVH���)�
���! DX[LOLDU\�FRQWDFW�IRU����!
���! ���VKXQW�UHOHDVH���)�
���! DX[LOLDU\�FRQWDFW�IRU����!
���! UHVS�����!�H[WHUQDO� �HOHFWULFDO�2))��E\� �)��UHVS�� �)��

SXVK�EXWWRQV�RQO\

�:;��� ����-*��� DQG� �:;��� ����--��
VWRUDJH� XQLW� IRU� VKXQW� UHOHDVH� ZLWK� VWRUHG
HQHUJ\�IHDWXUH

N
S

1-
53

47

-S30
vv

-S31 -S333

4

1

2

3

4

1

2

3

4

1

2

vv

21 vv
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N
S

1-
53

48

-S30

v3

v

-S31 -S32 -S33 -S34 -S353

4

1

2

3

4

1

2

3

4

1

2

3

4

1

2

3

4

1

2

3

4

1

2

vv

21 vv
&RQWDFW� SRVLWLRQ

'LVFRQQHFWHG�SRVLWLRQ

7HVW� SRVLWLRQ

&RQQHFWHG�SRVLWLRQ
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7.� Retrofitting and Conversions

7.1.� Procedure

7KH�IROORZLQJ�IORZ�FKDUW�VKRZV�WKH�UHRUGHULQJ�SURFHGXUH�IRU�UHWURILWWLQJ��FRQYHUVLRQ��UHSODFHPHQW�DQG�VSDUH�SDUWV�
(DFK�FRPSRQHQW�RI�WKH�FLUFXLW�EUHDNHU�DQG�JXLGH�IUDPH�LV�XQLTXHO\�FRGHG�ZLWK�QXPEHUV�

5 HWUR ILWWLQJ

R e ad  (s e e  th e  circu it-b re ake r) o r 
D e te rm in e  (s e e  p ro je ct d o cu m e n tatio n ) 
- O rde r n u m b e r 
- Ide n tificatio n  n u m be r 
= >  S e ctio n  7 .2  "R atin g  p late  an d  
                          ide n tificatio n  n u m be r"

D e co de  fo r circu it-b re ake r co m po n e n ts  
= >  S e ctio n  7 .3  "S tru ctu re  o f o rde r n o ."

5 HS ODFHP HQ W�DQG �6SDUH �3DU WV

R e ad  (s e e  th e  circu it-b re ake r) o r 
D e te rm in e  (s e e  p ro je ct do cu m e n tatio n ) 
- O rde r n u m be r 
- Ide n tificatio n  n u m be r 
= >  S e ctio n  7 .2  "R atin g  p late  an d  
                          ide n tificatio n  n u m be r"

D e co de  fo r circu it-b re ake r co m po n e n ts  
= >  S e ctio n  7 .3  "S tru ctu re  o f o rde r n o ."

Se le ct th e  re p lace m e n t o r s pare  part 
= >  S e ctio n  7 .4  "R e p lace m e n t,..."

R e qu ire d  
co m po n e n ts  alre ady  

p re s e n t

P le as e  cal l  y o u r S ie m e n s  co n tact partn e r 
h e  w il l  g iv e  y o u  as s is tan ce

Se le ct th e  co m po n e n ts  fo r re tro fittin g  
= >  S e ctio n  7 .4  "R e p lace m e n t, ..."

N o

Ye s

Is  th e  re tro fit 
part o f an  e le ctrical 

co m po n e n t

C h e ck w h e th e r 
au xi l iary  co n n e cto r  

b lo cks  are  p re s e n t fo r 
au xi l iary  co n n e ctio n  = >  

S e ctio n  6 .1  "S tru ctu re  o f th e  
o rde r n o ." &  "T e rm in al 

as s ig n m e n t fo r au x.  
co n tacts "

E n d  o f s e le ctio n  p ro ce du re

Is  th e  circu it-b re ake r 
 fixe d  m o u n de d

S e le ct th e  au xi l iary  co n n e cto r 
b lo ck (h an d  co n n e cto r)  
= >  S e ctio n  3 .4 .3

S e le ct th e  au xi l iary  co n n e cto r 
b lo ck (d raw -o u t co n n e cto r)  
= >  S e ctio n  3 .4 .3

N o

Ye s

N o , e .g . 
 co n n e ctin g  bars

Y e s  
au xi l iary  

co n n e cto r  
b lo cks  are  

p re s e n t

N o , 
d raw  o u t
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7.2.� Rating plate and Ident-

number

$OO�FRPSRQHQW�DQG�RUGHULQJ�GDWD�IRU
WKH� FLUFXLW�EUHDNHUV� DV� ZHOO� DV� WKH
LGHQWLILFDWLRQ� QXPEHU� DUH� OLVWHG� RQ
WKH�UDWLQJ�SODWH�LQ�WKH�WRS�VHFWLRQ�RI
WKH�FRQWURO�SDQHO��7KH��:1��FDQ�EH
HTXLSSHG� ZLWK� DGGLWLRQDO� IXQFWLRQV
E\� UHWURILWWLQJ� DFFHVVRULHV� RU� E\
UHSODFHPHQW�RU�FRQYHUVLRQ��&KDQJHV
PXVW�EH�QRWHG�RQ�WKH�UDWLQJ�SODWH��D
QHZ�UDWLQJ�FDQ�EH�RUGHUHG�LI�GHVLUHG
DFFRUGLQJ� WR� WKH� 2SHUDWLQJ
LQVWUXFWLRQV��
7KH� UDWLQJ� SODWH� DQG� RUGHULQJ� GDWD
PXVW�EH�NHSW�XS�WR�GDWH�RQ�ERWK�WKH
FLUFXLW�EUHDNHU�DQG�WKH�JXLGH�IUDPH�

Identification number
7KH�FLUFXLW�EUHDNHUV�DUH�PDUNHG�ZLWK
D� ��GLJLW� LGHQWLILFDWLRQ� QXPEHU�
:KHQ�DFFHVVRULHV�PXVW�EH�RUGHUHG�
WKLV� LGHQWLILFDWLRQ� QXPEHU� QHHGV� WR
EH� LQGLFDWHG� IRU� WKH� DSSURSULDWH
FRPSRQHQWV� IRU� WKH� FLUFXLW�EUHDNHU
WR� EH� GHOLYHUHG�� (DFK� LGHQWLILFDWLRQ
QXPEHU�H[LVWV�RQO\�RQH�WLPH�

7.3.� Structure of the ordering

number

7KH� FRPSRVLWLRQ� RI� WKH� RUGHU
QXPEHU�IURP�WKH�FKDUDFWHULVWLFV�DQG
SRVVLEOH� YHUVLRQV� RI� WKH� �:1�
FLUFXLW�EUHDNHU� LV� VKRZQ� LQ� WKH
IROORZLQJ�WDEOHV��,I�WKH�RUGHU�QXPEHU
LV� NQRZQ�� WKH� EDVLF� UDWLQJ� DQG
YHUVLRQ�GDWD�FDQ�EH�GHWHUPLQHG��,Q�D
VLPLODU�PDQQHU��LW�LV�SRVVLEOH�WR�EXLOG
XS�WKH�RUGHU�QXPEHU�ZLWK�UHIHUHQFH

WR�WKH�FRPSRQHQWV�
$� UHFRUGLQJ� RI� DOO� SRVVLEOH� YHUVLRQV
DQG� RUGHULQJ� RSWLRQV� LV�� KRZHYHU�
RQO\�SURYLGHG�XVLQJ�WKH�FDWDORJXH�

([DPSOH� IRU� DQ� RUGHU� QXPEHU

����:1�� �����*%����..�� =
=� �&��������
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Determination of the type and version of the circuit-breaker with known order number

3WN6 circuit-breaker / non-automatic circuit-breaker (without current transformers) � � � � � � � � � �� �� �� �� �� �� �� 2UGHU�FRGHV
0DNH�XS�RI�WKH�RUGHU�QXPEHU��SRV�����WR����� 3 W N 6     −       −     -Z

LQ 6L]H���FXUUHQW�WUDQVIRUPHU�
5DWHG�FXUUHQW�RI� WKH
�:1�

������$
������$
�����$

,
,
,

����$������$������$������$�
�����$�
������$�

�
�
�

�����$
�����$

,
,

������$�
������$�

�
�

�����$
�����$

,,
,,

�����$�������$�������$�������$�
������$�

�
�

$X[��UHOHDVHV�
$X[��FRQWDFWV�

�����$ ,, ������$� � 2UGHU�FRGH -Z

)L[HG� PRXQWHG
YHUVLRQ

0DLQ� FRQQHFWLRQV� DFFHVVLEOH� IURP� WKH� IURQW�� GRXEOH� KROH� WRS� DQG� ERWWRP
�KROHV�LQ�EXVEDUV�DFF��',1�������� �

VHH�IROORZLQJ
SDJH

$FFHVVLEOH�IURP�WKH�IURQW��VLQJOH�KROH��WRS�DQG�ERWWRP �
$W�WKH�UHDU��KRUL]RQWDO �  

GUDZ�RXW�YHUVLRQ 'UDZ�RXW�FLUFXLW�EUHDNHU �
'UDZ�RXW�FLUFXLW�EUHDNHU�ZLWK�JXLGH�IUDPH��RQO\�IRU�RUGHULQJ��DW�GHOLYHU\�WKH
���� LV� VKRZQ� RQ� WKH� UDWLQJ� SODWH� DQG� WKH� RUGHU� QXPEHU� ��:;��� �������LV
VKRZQ�RQ�WKH�JXLGH�IUDPH�

�

1R�� RI� SROHV� DQG
UDWHG�YROWDJH

��SROH�YHUVLRQ�XS�WR�$&�����9
��SROH�YHUVLRQ�XS�WR�$&�����9

�
�  

$GGLWLRQDO� IXQFWLRQ
RI� WKH� RYHUFXUUHQW
UHOHDVH

2QO\�EDVLF�IXQFWLRQV��W\SH�9��%��&��*�
%DVLF�IXQFWLRQ�ZLWK�/&'�GLVSOD\��W\SH�'��(��)��1��+��3��-��.�
%DVLF�IXQFWLRQ�ZLWK�DGGLWLRQDO�IXQFWLRQ��
%DVLF�IXQFWLRQ�ZLWK�DGGLWLRQDO�IXQFWLRQ��

�
�
�
�

 

&7
V &XUUHQW�WUDQVIRUPHU 5DQJH�RI�WKH�RYHUFXUUHQW�UHOHDVH
DQG� DGMXVWPHQW
UDQJH� RI� WKH
RYHUFXUUHQW�UHOHDVH

������$
������$
������$
������$

����������$
����������$
����������$
����������$

$
%
&
'

������$
�����$

����������$
�����������$

(
)

�����$
�����$

�����������$
�����������$

*
+  

�����$
�����$

�����������$
������������$

-
.

�����$ ������������$ 0
2YHUFXUUHQW :LWKRXW�RYHUFXUUHQW�UHOHDVH��QRQ�DXWRPDWLF�FLUFXLW�EUHDNHU� $
UHOHDVH� ZLWK� WULSSHG
GLVSOD\

9HUVLRQ�%���D]Q�
9HUVLRQ�&���D]Q1J� �RQO\���SROH�FLUFXLW�EUHDNHUV�

%
&

�/('�� ZLWK� WHVW
IXQFWLRQV

9HUVLRQ�'���D]Q1�� ZLWK�FXUUHQW�GLVSOD\
9HUVLRQ�(���D]Q1J�� ZLWK�FXUUHQW�GLVSOD\
9HUVLRQ�)���D]Q1J�� ZLWK�FXUUHQW�GLVSOD\��RQO\���SROH�&%�

'
(
)

9HUVLRQ�*���D]Q1J�� �RQO\���SROH�FLUFXLW�EUHDNHUV� *  
9HUVLRQ�+���D]Q1�� DGMXVWPHQW�FXUUHQW� GLVSOD\� ZLWK� PDQXDO

RSHUDWLQJ�GHYLFH
9HUVLRQ�-���D]Q1J��� DGMXVWPHQW�FXUUHQW� GLVSOD\� ZLWK� PDQXDO

RSHUDWLQJ�GHYLFH
9HUVLRQ�.���D]Q1J��� �RQO\� ��SROH� FLUFXLW�EUHDNHUV�

DGMXVWPHQW���VHH�9HUVLRQ�-

+
-
.

9HUVLRQ�1���D]Q1�� ZLWK�PHQX�DVVLVWHG�GLVSOD\
9HUVLRQ�3���D]Q1J�� ZLWK�PHQX�DVVLVWHG�GLVSOD\

1
3

9HUVLRQ�9���]Q� 9
2SHUDWLQJ
PHFKDQLVP

0DQXDO�RSHUDWLQJ�PHFKDQLVP�ZLWK�VWRUHG�HQHUJ\� IHDWXUH�ZLWK�PHFKDQLFDO
FORVLQJ

� �

0DQXDO�RSHUDWLQJ�PHFKDQLVP�ZLWK�VWRUHG�HQHUJ\� IHDWXUH�ZLWK�PHFKDQLFDO
DQG�HOHFWULFDO�FORVLQJ
(OHFWULFDO�FORVLQJ�IRU '&����9

'&����9
'&����9

$&���������9�'&���������9
$&���������9��'&��������9

�
�
�
�
�

�
�
�
�
�

0DQXDO� PRWRUL]HG� RSHUDWLQJ� PHFKDQLVP�ZLWK� VWRUHG� HQHUJ\� IHDWXUH� ZLWK
PHFKDQLFDO�DQG�HOHFWULFDO�FORVLQJ

0RWRU HOHFWULFDO�FORVLQJ
'&����9
'&����9
'&����9

'&����9
'&����9
'&����9

�
�
�

�
�
�

  

$&���������9�'&���������9
$&���������9�'&���������9
$&���������9�'&���������9
$&���������9�'&���������9
$&���������9�'&���������9

'&����9
'&����9
'&����9

$&���������9�'&���������9
$&���������9��'&��������9

�
�
�
�
�

�
�
�
�
�

$&���������9��'&��������9
$&���������9��'&��������9
$&���������9��'&��������9
$&���������9��'&��������9
$&���������9��'&��������9

'&����9
'&����9
'&����9

$&���������9�'&���������9
$&���������9��'&��������9

�
�
�
�
�

�
�
�
�
�
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Circuit-breaker 3WN6 � � � � � � � � � �� �� �� �� �� �� �� 2UGHU�FRGHV
0DNH�XS�RI�WKH�RUGHU�QXPEHU��SRV������WR�����DQG�RUGHU�FRGH����=� 3 W N 6 − � -Z

���$X[�UHOHDVH 1RQH � $
6KXQW�UHOHDVH��I���)�
�RSHUDWLQJ�FXUUHQW�UHOHDVH�

'&����9
'&����9
'&����9

$&�����������9�'&�����������9
$&�����������9�'&�����������9

�
�
�
�
�

%
)
*
+
.

8QGHUYROWDJH� UHOHDVH� �UF��
)�

'&����9
'&����9
'&����9

$&�����������9�'&�����������9
$&�����������9�'&�����������9

$&����������9

�
�
�
�
�
�

%
)
*
+
.
0

  

$&�����������9
$&�����������9
$&�����������9

�
�
�

+
.
0

���$X[�UHOHDVH 1RQH $
6KXQW�UHOHDVH��I���)�
�RSHUDWLQJ�FXUUHQW�UHOHDVH�

'&����9
'&����9
'&����9

$&�����������9�'&�����������9
$&�����������9�'&�����������9

%
)
*
+
.

 

$X[LOLDU\ ���DX[LOLDU\�FRQWDFW�EORFNV��12����1& �  
FRQWDFWV ��������$X[LOLDU\�FRQWDFW�EORFN�12������12�����1&�����&2��WLOO�������
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�
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Circuit-breaker 3WN6 � � � � � � � � � �� �� �� 2UGHU�FRGH
0DNH�XS�RI�WKH�RUGHU�QXPEHU 3 W X 3 6 8 3 � A 0 � Z

���$X[�UHOHDVH I
N

6L]H
5DWHG� FXUUHQW� IRU
WKH�FLUFXLW�EUHDNHU
QRQ�DXWRPDWLF

������$
������$
�����$

,
,
,

�
�
�

FLUFXLW�EUHDNHU �����$
�����$

,
,

�
�

�����$
�����$

,,
,,

�
�

�����$ ,, �]
$X[LOLDU\
FRQQHFWRU�EORFNV

��$X[LOLDU\�FRQQHFWRU�EORFN
��$X[LOLDU\�FRQQHFWRU�EORFN
��$X[LOLDU\�FRQQHFWRU�EORFN
��$X[LOLDU\�FRQQHFWRU�EORFN

%
&
'
(

1R��RI�SROHV ��SROH�9HUVLRQ
��SROH

�
�  

Further versions of the guide frame

0DLQ�FRQQHFWLRQV $W�WKH�UHDU��KRUL]RQWDO��VWDQGDUG���QR�RUGHU�FRGH
$FFHVVLEOH� IURP� WKH� IURQW�� GRXEOH�KROH�� WRS� DQG� ERWWRP� �KROHV� LQ
FRQQHFWLQJ�EDUV�DFF��WR�',1��������

5 � �

$FFHVVLEOH�IURP�WKH�IURQW��VLQJOH�KROH��WRS�DQG�ERWWRP 5 � �    
$W�WKH�UHDU��YHUWLFDO��WRS�DQG�ERWWRP 5 � �

3RVLWLRQ
VLJQDOOLQJ�VZLWFK

:LWK� VLJQDOOLQJ� VZLWFK� �RSHUDWHG� E\� GUDZ�RXW� FLUFXLW�EUHDNHU
3RV�� FRQQHFWHG� ��12� �� �1&��� WHVW� ��12� �� �1&��� GLVFRQQHFWHG�
��12����1&�

5 � �    

3RV�� FRQQHFWHG� ��12� �� �1&��� WHVW� ��12� �� �1&��� GLVFRQQHFWHG�
��12����1&�

5 � �

6KXWWHU 7ZR�SDUWV��SURWHFWLRQ�DJDLQVW�WRXFKLQJ�WKH�PDLQ�FRQQHFWLRQV 5 � �    
/RFNLQJ� GHYLFH
�DVVRFLDWHG� ZLWK
WKH�GRRU�

%UHDNHU� LQ� FRQQHFWHG�SRV��� 3UHYHQWV�RSHQLQJ�RI� WKH� FXELFOH� GRRU�
SUHYHQWV�FORVLQJ�ZKHQ�WKH�FXELFOH�GRRU�LV�RSHQ�
3UHYHQWV�PRYLQJ�RI�WKH�&%��ZKHQ�WKH�FXELFOH�GRRU�LV�RSHQ

5
5
5

�
�
�

�
�
�

   

0XWXDO
PHFKDQLFDO
LQWHUORFNLQJ

,QWHUORFNLQJ�PRGXOH�ZLWK�RQH�%RZGHQ�ZLUH���P�
0RGXOH�FDQ�EH�DGMXVWHG�WR�GLIIHUHQW�LQWHUORFNV 5 � �    

/RFNLQJ� GHYLFH
ZLWK� ORFN� LQ� WKH
GRRU

$�ORFN�LV�PRXQWHG�RXWVLGH�WKH�FLUFXLW�EUHDNHU��8QDXWKRULVHG�FORVLQJ
RI� WKH� FLUFXLW�EUHDNHU� LV� SUHYHQWHG� YLD� %RZGHQ� ZLUH�� /RFN� W\SHV
DUH��&(6��%.6��,.21��2�0�5��&$67(//��)2575(66

5 � �    
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Further version of the 3WN6 fixed mounted and draw-out version 2UGHU�FRGH

0DNH�XS�RI�WKH�RUGHU�QXPEHU��RUGHU�FRGH����=� 3 W N 6 . . . - . . . . . - . . . . Z

��GLJLW�RSHUDWLQJ�F\FOH�FRXQWHU & � �

&RPPXQLFDWLRQ�PRGXOH�IRU�RYHUFXUUHQW�UHOHDVH ) � �

$XWRPDWLF�PHFKDQLFDO�UHVHW�DIWHU�RYHUFXUUHQW�WULSSLQJ . � �

+LJKHU�UDWHG�VKRUW�WLPH�ZLWKVWDQG�FXUUHQW��I
CW
�� ����N$��DW���V��IRU�FLUFXLW�EUHDNHU�XS�WR������$ . � �

/RFNLQJ� GHYLFH
DJDLQVW

&(6�VDIHW\�ORFN�LQVWHDG�RI��PHFK��2))�
%.6�VDIHW\�ORFN�LQVWHDG�RI��PHFK��2))�

6
6

�
�

�
�

XQDXWKRULVHG ,.21�VDIHW\�ORFN�LQVWHDG�RI��PHFK��2))� 6 � �
FORVLQJ (0(5*(1&<�6723�SXVK�EXWWRQ��VHOI�ODWFKLQJ�� 6 � �

&RYHULQJ��PHFK��2))��DQG��HOHFWU��21��IRU�SDGORFNV 6 � �
&(6�VDIHW\�ORFN�LQVWHDG�RI��PHFK��21� 6 � �
%.6�VDIHW\�ORFN�LQVWHDG�RI��PHFK��21� 6 � �
,.21�VDIHW\�ORFN�LQVWHDG�RI��PHFK��21� 6 � �
0RXQWLQJ�NLW�IRU�ORFNV
)2575(66�/2&. +��5+�$&�����6WDQGDUG 6 � �
&$67(//�/2&. )6� 6 � �
.,5.�.(<�/2&. 6 � �

0RWRU�VZLWFK�DW�FRQWURO�SDQHO��RQO\�IRU�&%�ZLWK�PRWRULVHG�VSULQJ�FKDUJLQJ�IHDWXUH� 6 � �
6HDOLQJ�FDS�RYHU��PHFKDQLFDO�2))��SXVK�EXWWRQ 6 � �
6HDOLQJ�FDS�RYHU��PHFKDQLFDO�21��SXVK�EXWWRQ 6 � �
)RU�IL[HG�PRXQWHG�FLUFXLW�EUHDNHU
/RFNLQJ�GHYLFH�DJDLQVW�FORVLQJ�WKH�FLUFXLW�EUHDNHU�ZKHQ�WKH�FXELFOH�GRRU�LV�RSHQ
/RFNLQJ�GHYLFH�DJDLQVW�RSHQLQJ�FXELFOH�GRRU�ZKHQ�WKH�FLUFXLW�EUHDNHU�LV�FORVHG

6
6

�
�

�
�

0XWXDO� PHFKDQLFDO
LQWHUORFNLQJ

,QWHUORFNLQJ�PRGXOH�ZLWK�RQH�%RZGHQ�ZLUH���P�
0RGXOH�FDQ�EH�DGMXVWHG�WR�GLIIHUHQW�LQWHUORFNV 6 � �

/RFNLQJ�GHYLFH�ZLWK�ORFN�LQ
WKH� GRRU� �IL[HG� PRXQWHG
FLUFXLW�EUHDNHU�

$�ORFN�LV�PRXQWHG�RXWVLGH�WKH�FLUFXLW�EUHDNHU��8QDXWKRULVHG�FORVLQJ�RI
WKH� FLUFXLW�EUHDNHU� LV� SUHYHQWHG� YLD� %RZGHQ� ZLUH�
/RFN�W\SHV�DUH��&(6��%.6��,.21��2�0�5��&$67(//��)2575(66

6 � .

/RFNLQJ�GHYLFH�ZLWK�ORFN�LQ
WKH�GRRU

7KH� VDIHW\� ORFN� SUHY�� RSHQLQJ� RI� WKH� FUDQN� KROH� RI� WKH� GUDZ�RXW� &%�
/RFN�W\SHV�DUH��&(6��%.6��,.21��2�0�5���3URIDOX[��5RQLV 6 � .

��
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7.4.� Replacement, Retrofit and Spare Parts

To switch on For monitoring

0RWRU � $X[��VZLWFK�IRU�SRVLWLRQ�LQGLFDWLRQ �

&ORVLQJ�VROHQRLG � 5HDG\�WR�FORVH�VLJQDOOLQJ�VZLWFK �

6ZLWFK� IRU� HOHFWULFDO
RQ

�D 6WRUHG� HQHUJ\� VLJQDOOLQJ� VZLWFK� �RQO\� IRU� RYHUFXUUHQW
UHOHDVHV�ZLWK�FRPPXQLFDWLRQ���PHDVXUHPHQW�FDSDELOLW\

�

8QGHUYROWDJH� UHOHDVH� �IRU� RYHUFXUUHQW� UHOHDVHV� ZLWK
FRPPXQLFDWLRQ� �� PHDVXUHPHQW� FDSDELOLW\� ZLWK� DGGLWLRQDO
DX[LOLDU\�VZLWFK�

�

2YHUFXUUHQW�UHOHDVH �
2SHUDWLQJ�F\FOHV�FRXQWHU ��

To switch OFF To lock

6KXQW�UHOHDVH � (OHFWULFDO�FORVLQJ�LQWHUORFN��VKXQW�UHOHDVH� ��

8QGHUYROWDJH
UHOHDVH

�D &ORVLQJ�LQWHUORFN�ZLWK�WULSSHG�VLJQDOOLQJ�FRQWDFW ��

7ULSSLQJ�VROHQRLG � 0RWRU�VZLWFK ��

.H\�VZLWFK��2))� ��
6HDOLQJ�FDS�IRU��PHFKDQLFDO�2))� ��
.H\�VZLWFK��21� ��
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� %DVLF�FLUFXLW�EUHDNHU �� 6ROLG�VWDWH�RYHUFXUUHQW�UHOHDVH
� &XUUHQW�WUDQVIRUPHU �� 0RWRULVHG�RSHUDWLQJ�PHFKDQLVP
� $UFLQJ�FKDPEHU �� ���$X[��UHOHDVH��VKXQW���)����XQGHUYROWDJH���)����)���
� 7ULSSLQJ�VROHQRLG���)�� �� ���$X[��UHOHDVH��VKXQW�UHOHDVH���)���
� 0RXQWLQJ�SODWH�ZLWK�DX[LOLDU\�FRQQHFWRU�EORFNV �� &RQWDFW�SRVLWLRQ�VLJQDOOLQJ�VZLWFK
� &LUFXLW�EUHDNHU�IHHW �� &ORVLQJ�FRLO
� &UDQNLQJ�GHYLFH �� +DQG�FRQQHFWRU��IL[HG�PRXQWHG�FLUFXLW�EUHDNHU�
� &UDQN�KDQGOH �� 0DLQ�FRQQHFWLRQV�DFFHVVLEOH�IURP�WKH�IURQW��IL[HG�PRXQWHG�YHUVLRQ�
� &RQWURO�SDQHO�LQ�DFF��ZLWK�WKH�YHUVLRQ
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� *XLGH�IUDPH � 6KXWWHU
� +RUL]RQWDO�FRQQHFWLRQV��VWDQGDUG� � 3RVLWLRQ�VLJQDOOLQJ�VZLWFK
� 9HUWLFDO�FRQQHFWLRQV � $X[LOLDU\�FRQQHFWRU
� &RQQHFWLRQV�DFFHVVLEOH�IURP�WKH�IURQW�GRXEOH�KROH�6L]H�, � 5DWHG�FXUUHQW�FRGLQJ
� &RQQHFWLRQV�DFFHVVLEOH�IURP�WKH�IURQW�VLQJOH�KROH�6L]H�,,
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Overview
7KH� IROORZLQJ� OLVW�JLYHV�DQ�RYHUYLHZ
RI� WKH� FRPSRQHQWV� WKDW� FDQ� EH
UHSODFHG�� LQVWDOOHG� LQ� SODFH� RI� D
FRPSRQHQW� RU� UHWURILWWHG� E\� WKH
FXVWRPHU�DW�VLWH�

For fixed mounted and draw-out

circuit-breakers
$OO� SDUWV� DUH�� LI� QHFHVVDU\�� SUHZLUHG
IRU�WKH�FLUFXLW�EUHDNHU�LQWHUQDO�ZLULQJ�
• $X[LOLDU\�FRQWDFWV��H�J���12���1&�
�&2����[��12�

• 'RRU�VHDOLQJ�IUDPH
• /RFNLQJ�GHYLFHV�&(6��%.6�� ,.21�
&$67(//�� )2575(66�� .,5.� .(<�
3URIDOX[��5RQLV

• 6HDOLQJ�FDS
• 2SHUDWLQJ�F\FOHV�FRXQWHU
• &XUUHQW�WUDQVIRUPHU�IRU�HDUWK�IDXOW
DQG�1�&RQGXFWRU�SURWHFWLRQ

• 2YHUFXUUHQW�UHOHDVH
• &RQQHFWLQJ� EDUV� IRU� FRQQHFWLRQV
DFFHVVLEOH� IURP� WKH� IURQW� DQG
YHUWLFDOO\

• (OHFWULFDO� FORVLQJ� IRU� UHPRWH� 21
FRPPDQG� �FORVLQJ� VROHQRLG� <��
SUHZLUHG

• 0RWRULVHG� RSHUDWLQJ� PHFKDQLVP
IRU� DXWRPDWLF� FKDUJLQJ� RI� WKH
VSULQJ�HQHUJ\�VWRUH

• 6KXQW� UHOHDVH� �I�� �)�� DQG�)��� DOVR
DV� HOHFWULFDO� FORVLQJ� LQWHUORFN��
0RGXOH�SUHZLUHG��IRU�UHPRWH�2))
FRPPDQG� DQG� UHPRWHO\� DFWLYDWHG
FORVLQJ�LQWHUORFN

• 8QGHUYROWJH� UHOHDVH� �U�� �)���
0RGXOH�SUH�ZLUHG��IRU�UHPRWH�2))
FRPPDQG� RU� PRQLWRULQJ� WKH
SRZHU�VXSSO\

• 8QGHUYROWDJH� UHOHDVH� ZLWK� GHOD\
�UF�� �)��� 0RGXOH� SUH�ZLUHG�� IRU
PRQLWRULQJ� WKH� SRZHU� VXSSO\� �EXW
ZLWK�WKH�DOORZDQFH�RI�YROWDJH�GURS
IRU� D� VKRUW� WLPH�� RU� IRU� DQ
(0(5*(1&<� 6723� &LUFXLW
�VHSDUDWH� ZLULQJ��

For fixed mounted circuit-breakers

• 6XSSRUW�EUDFNHW
• +DQG� FRQQHFWRU� IRU� DX[LOLDU\
FRQQHFWLRQV

• /RFNLQJ�GHYLFH

For draw-out version - guide frame

• 3RVLWLRQ�VLJQDOOLQJ�VZLWFK
• 6KXWWHU
• 'UDZ�RXW� FRQQHFWRU� IRU� DX[LOLDU\
FRQQHFWLRQV

• &RGLQJ�GHYLFH
• /RFNLQJ�GHYLFH

Spare parts
)XUWKHU�VSDUH�SDUWV�DUH�
• 0DLQ�FRQWDFW�VHW
• $UFLQJ�FKXWH�ZLWK�DGGLWLRQDO�DUFLQJ
HQFORVXUH�ILWWHG

For fixed mounted and draw-out circuit-breaker

,WHP 4XDQWLW\� UHTXLUHG
SHU�FLUFXLW�EUHDNHU

2UGHU� 1R�
3HU���,WHP

Auxiliary contacts (pre-wired)
�ZLWKRXW� DX[LOLDU\� FRQQHFWRUV
WKDW�PD\�DOVR�EH�UHTXLUHG�EXW

$X[LOLDU\� FRQWDFWV�� �� &2� ��QG� %ORFN�
�&RQWDFWV� 6�� DQG� 6��� 7RWDO�
�12����1&����&2�

��,WHP �:;�������&(��

RUGHUHG�VHSDUDWHO\� $X[LOLDU\� FRQWDFWV�� �� [� �12
�&RQWDFW� 6�� DQG� 6��� 7RWDO�
�12����1&�

��,WHP �:;�������&$��

General Remark:

For all part Numbers of the 3WN6 circuit-breaker please refer to our main catalogue. There you will

find all data which are necessary for the selection and ordering of the pieces of equipment.
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Solid state overcurrent release
7KH� RYHUFXUUHQW� UHOHDVH� FDQ� EH
UHSODFHG� E\� HTXLYDOHQW� YHUVLRQV� RU
E\�YHUVLRQV�ZLWK�KLJKHU�IXQFWLRQDOLW\�
7KH�SRZHU�DQG�PHDVXUHG�YDOXHV�DUH
VXSSOLHG� E\� WKH� LQWHUQDO� FXUUHQW
WUDQVIRUPHUV�� :LWK� QRPLQDO� UDWHG
FXUUHQW� DSSOLHG� WR� WKH� SULPDU\� VLGH�
WKHVH� FXUUHQW� WUDQVIRUPHUV� DOZD\V
VXSSO\� WKH� VDPH� FXUUHQW� RQ� WKH
VHFRQGDU\�VLGH��)RU� WKLV� UHDVRQ�� WKH
YDULRXV� YHUVLRQV� RI� RYHUFXUUHQW

UHOHDVHV�ZLWK�VWDQGDUG�IXQFWLRQV�FDQ
�ZLWKRXW� WKH� QHHG� IRU� DGGLWLRQDO
ZLULQJ�� EH� UHSODFHG� E\� DQRWKHU
YHUVLRQ�ZLWK�KLJKHU�IXQFWLRQDOLW\��)RU
WKLV� SXUSRVH�� WKH� FRQWURO� SDQHO� KDV
WR� EH� UHPRYHG� DQG� WKH� RYHUFXUUHQW
UHOHDVH�DQG� WKH�FRQQHFWLQJ�FDEOH� WR
WKH�FXUUHQW� WUDQVIRUPHUV�KDYH� WR�EH
GHWDFKHG�
$Q�XSJUDGH�RI�RYHUFXUUHQW�UHOHDVH�RI
W\SH�9��%��&�*��'��(�)��+��-�.�WR�W\SH

1�RU�3�LV�QRW�SRVVLEOH�QRU�LV�D�GRZQ
JUDGH�RI�1�RU�3�WR�DOO�RWKHU�W\SHV�

7R� LQFOXGH� WKH� 1�FRQGXFWRU� RU
JURXQG� IDXOW� SURWHFWLRQ�� WKHUH� PXVW
EH�DGGHG�D�VHSDUDWH�LQWHUQDO�ZLULQJ�

After a release has been replaced,

a function test using the test unit

is recommended

Description
�VHH�VHFWLRQ��������)XQFWLRQ�RYHUYLHZ��

3URWHFWLRQ
IXQFWLRQ

2YHU�
FXUUHQW
UHOHDVH

&LUFXLW�EUHDNHU
2UGHU� 1R��
SRV�����DQG�����IRU�WKH

2UGHU� 1R�
3HU� �� ,WHP
��

Overcurrent release�ZLWK�/('�WULSSHG�VLJQDO�ZLWK
WHVW�IXQFWLRQ 9HUVLRQ��

��SROH
%UHDNHU

��SROH
%UHDNHU

%DVLF�IXQFWLRQ��2YHUORDG��6KRUW�FLUFXLW� D]Q % ��% ��% �:;�������-%��

ZLWK�1�FRQGXFWRU�DQG�HDUWK�IDXOW�SURWHFWLRQ D]Q1J & ��& ∗�� �:;�������-&��

ZLWK�1�FRQGXFWRU�SURWHFWLRQ�DQG�FXUUHQW�GLVSOD\ D]Q1 ' ��' ��' �:;�������-'��

ZLWK� 1�FRQGXFWRU� DQG� HDUWK� IDXOW� SURWHFWLRQ
DQG�FXUUHQW�GLVSOD\

D]Q1J ( ��( ∗�� �:;�������-(��

ZLWK� 1�FRQGXFWRU� DQG� HDUWK� IDXOW� SURWHFWLRQ
DQG�FXUUHQW�GLVSOD\

D]Q1J ) ∗�� ��) �:;�������-)��

ZLWK�1�FRQGXFWRU�DQG�HDUWK�IDXOW�SURWHFWLRQ D]Q1J * ∗�� ��* �:;�������-&��

ZLWK� 1�FRQGXFWRU� SURWHFWLRQ
DGMXVWDEOH�E\�XVLQJ�WKH�PDQXDO�RSHUDWLQJ�GHYLFH

D]Q1 + ��+ ��+ �:;�������-+��

ZLWK� 1�FRQGXFWRU� DQG� HDUWK� IDXOW� SURWHFWLRQ
DGMXVWDEOH�E\�XVLQJ�WKH�PDQXDO�RSHUDWLQJ�GHYLFH

D]Q1J - ��- ∗�� �:;�������--��

ZLWK� 1�FRQGXFWRU� DQG� HDUWK� IDXOW� SURWHFWLRQ
DGMXVWDEOH�E\�XVLQJ�WKH�PDQXDO�RSHUDWLQJ�GHYLFH

D]Q1J . ∗�� ��. �:;�������--��

%DVLF�IXQFWLRQ���6KRUW�FLUFXLW�SURWHFWLRQ��RQO\ ]Q 9 ��9 ��9 �:;�������-9��

�� )RU� XSJUDGLQJ� D� FLUFXLW�EUHDNHU� IURP� YHUVLRQ� �%�� DQG� �9�� WR� D� UHOHDVH�ZLWK� RWKHU� IXQFWLRQV�� DQ� DGGLWLRQDO� DGDSWHU� SOXJ
��:;������-$����LV�UHTXLUHG�IRU�FLUFXLW�EUHDNHUV�WKDW�ZHUH�PDQXIDFWXUHG�EHIRUH��������,GHQW�1R���������������

∗���2QO\�IRU���SROH�FLUFXLW�EUHDNHUV��YHUVLRQ��&����(����-���KDV�WKH�VDPH�IXQFWLRQV�DV�YHUVLRQ��*����)����.���

∗���2QO\�IRU���SROH�FLUFXLW�EUHDNHU��YHUVLRQ��)����*����.���KDV�WKH�VDPH�IXQFWLRQV�DV�YHUVLRQ��(����&����-���

�� :LWK�\RXU�RUGHU�SOHDVH�JLYH�XV� WKH�GHWDLOHG�RUGHU�QXPEHU�DQG� WKH�QRPLQDO� FXUUHQW�RI� WKH�FXUUHQW� WUDQVIRUPHU�RI� WKH
�:1��ZKLFK�ZLOO�EH�XS��RU�GRZQJUDGHG
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Internal current

transformer for the main

and N-conductor paths

�IRU� UHSODFHPHQW� DQG� VSDUH
SDUWV�

)RU� WKH� RYHUFXUUHQW� UHOHDVH
YHUVLRQV
%��&��'��(��)��*��+��-��.��9

&XUUHQW
WUDQVIRUPHU &LUFXLW�EUHDNHU�VL]H 4XDQWLW\�UHTXLUHG 2UGHU�1R�

3ULPDU\�UDWHG
FXUUHQW

��SROH ��SROH SHU�FLUFXLW�EUHDNHU 3HU���VHW

����$ ,
,
�

,
�
,

�� 6HW�  � �� ,WHP
�� 6HW�  � �� ,WHPV
��6HW� ���,WHPV

�:;�������&$��
�:;�������&$��
�:;�������&$��

����$ ,
,
�

,
�
,

�� 6HW�  � �� ,WHP
�� 6HW�  � �� ,WHPV
��6HW� ���,WHPV

�:;�������&%��
�:;�������&%��
�:;�������&%��

����$ ,
,
�

,
�
,

�� 6HW�  � �� ,WHP
�� 6HW�  � �� ,WHPV
��6HW� ���,WHPV

�:;�������&&��
�:;�������&&��
�:;�������&&��

����$ ,
,
�

,
�
,

�� 6HW�  � �� ,WHP
�� 6HW�  � �� ,WHPV
��6HW� ���,WHPV

�:;�������&'��
�:;�������&'��
�:;�������&'��

����$ ,
,
�

,
�
,

�� 6HW�  � �� ,WHP
�� 6HW�  � �� ,WHPV
��6HW� ���,WHPV

�:;�������&(��
�:;�������&(��
�:;�������&(��

�����$ ,
,
�

,
�
,

�� 6HW�  � �� ,WHP
�� 6HW�  � �� ,WHPV
��6HW� ���,WHPV

�:;�������&)��
�:;�������&)��
�:;�������&)��

�����$ ,
,
�

,
�
,

�� 6HW�  � �� ,WHP
�� 6HW�  � �� ,WHPV
��6HW� ���,WHPV

�:;�������&*��
�:;�������&*��
�:;�������&*��

�����$ ,
,
�

,
�
,

�� 6HW�  � �� ,WHP
�� 6HW�  � �� ,WHPV
��6HW� ���,WHPV

�:;�������&+��
�:;�������&+��
�:;�������&+��

����$ ,,
,,
�

,,
�
,,

�� 6HW�  � �� ,WHP
�� 6HW�  � �� ,WHPV
��6HW� ���,WHPV

�:;�������)'��
�:;�������)'��
�:;�������)'��

�����$ ,,
,,
�

,,
�
,,

�� 6HW�  � �� ,WHP
�� 6HW�  � �� ,WHPV
��6HW� ���,WHPV

�:;�������)*��
�:;�������)*��
�:;�������)*��

�����$ ,,
,,
�

,,
�
,,

�� 6HW�  � �� ,WHP
�� 6HW�  � �� ,WHPV
��6HW� ���,WHPV

�:;�������)+��
�:;�������)+��
�:;�������)+��

�����$ ,,
,,
�

,,
�
,,

�� 6HW�  � �� ,WHP
�� 6HW�  � �� ,WHPV
��6HW� ���,WHPV

�:;�������)-��
�:;�������)-��
�:;�������)-��

�����$ ,,
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�

,,
�
,,

�� 6HW�  � �� ,WHP
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,,
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�:;�������)0��
�:;�������)0��



���5HWURILWWLQJ�DQG�&RQYHUVLRQ �:1��&LUFXLW�%UHDNHUV

���

For fixed mounted circuit-breaker

Connecting bars for vertical main

connections at the rear side

5DWHG�FXUUHQW

I
N

6L]H 1XPEHU
RI�SROHV

4XDQWLW\� UHTXLUHG
SHU�FLUFXLW�EUHDNHU

2UGHU� 1R�
3HU���VHW

XS�WR������$ , ��SROH ��6HW� ���,WHPV �:;�������$$��

, ��SROH ��6HW� ���,WHPV �:;�������$%��

�����$�������$ , ��SROH ��6HW� ���,WHPV �:;�������%$��

��SROH ��6HW� ���,WHPV �:;�������%%��

�����$ ,, ��SROH ��6HW� ���,WHPV �:;�������'$��

��SROH ��6HW� ���,WHPV �:;�������'%��

�����$�������$ ,, ��SROH ��6HW� ���,WHPV �:;�������)$��

��SROH ��6HW� ���,WHPV �:;�������)%��

Short-circuit and earthing drawers (see also our main catalogue)

Selection and ordering data

9HUVLRQ 6L]H 2UGHU� 1R�

�2UGHU� 1R�� VXSSOHPHQW
VHH�PDLQ�FDWDORJXH�

Lower ��SROH XS�WR������$ , �:1�������9$�������

PDLQ�SDWK�LV XS�WR�����������$ , �:1�������9$�������

EULGJHG�DQG XS�WR������$ ,, �:1�������9$�������

HDUWKHG XS�WR������$ ,, �:1�������9$�������

,QFRPLQJ�IURP XS�WR������$ ,, �:1�������9$�������

WRS

��SROH XS�WR������$ , �:1�������9$�������

XS�WR�����������$ , �:1�������9$�������

XS�WR������$ ,, �:1�������9$�������

XS�WR������$ ,, �:1�������9$�������

XS�WR������$ ,, �:1�������9$�������

Upper ��SROH XS�WR������$ , �:1�������8$�������

PDLQ�SDWKV�LV XS�WR�����������$ , �:1�������8$�������

EULGJHG�DQG XS�WR������$ ,, �:1�������8$�������

HDUWKHG XS�WR������$ ,, �:1�������8$�������

,QFRPLQJ�IURP XS�WR������$ ,, �:1�������8$�������

ERWWRP

��SROH XS�WR������$ , �:1�������8$�������

XS�WR�����������$ , �:1�������8$�������

XS�WR������$ ,, �:1�������8$�������

XS�WR������$ ,, �:1�������8$�������

XS�WR������$ ,, �:1�������8$�������
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Short-circuit and earthing drawers

Selection and ordering data

9HUVLRQ 6L]H 2UGHU�1R�

Lower ��SROH XS�WR������$ , �:;�������$$���������

PDLQ�SDWKV�LV XS�WR�����������$ , �:;�������%$���������

EULJHG�DQG XS�WR������$ ,, �:;�������'$���������

HDUWKHG XS�WR������$ ,, �:;�������($���������

,QFRPLQJ�IURP XS�WR������$ ,, �:;�������)$���������

WRS

��SROH XS�WR������$ , �:;�������$%���������

XS�WR�����������$ , �:;�������%%���������

XS�WR������$ ,, �:;�������'%���������

XS�WR������$ ,, �:;�������(%���������

XS�WR������$ ,, �:;�������)%���������

Upper ��SROH XS�WR������$ , �:;�������$$���������

PDLQ�SDWKV�LV XS�WR�����������$ , �:;�������%$���������

EULGJHG�DQG XS�WR������$ ,, �:;�������'$���������

HDUWKHG XS�WR������$ ,, �:;�������($���������

,QFRPLQJ�IURP XS�WR������$ ,, �:;�������)$���������

ERWWRP

��SROH XS�WR������$ , �:;�������$%���������

XS�WR�����������$ , �:;�������%%���������

XS�WR������$ ,, �:;�������'%���������

XS�WR������$ ,, �:;�������(%���������

XS�WR������$ ,, �:;�������)%���������

Upper and Lower ��SROH XS�WR������$ , �:;�������$$���������

PDLQ�SDWKV�LV XS�WR�����������$ , �:;�������%$���������

EULGJHG�DQG XS�WR������$ ,, �:;�������'$���������

HDUWKHG XS�WR������$ ,, �:;�������($���������

XS�WR������$ ,, �:;�������)$���������

��SROH XS�WR������$ , �:;�������$%���������

XS�WR�����������$ , �:;�������%%���������

XS�WR������$ ,, �:;�������'%���������

XS�WR������$ ,, �:;�������(%���������

XS�WR������$ ,, �:;�������)%���������
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Bridging drawers

Selection and ordering data

9HUVLRQ 6L]H 2UGHU�1R�

,QFRPLQJ�DQG ��SROH XS�WR������$ , �:;�������$$���������

RXWJRLQJ�VLGHV�DUH XS�WR�����������$ , �:;�������%$���������

FRQQHFWHG�WKURXJK XS�WR������$ ,, �:;�������'$���������

XS�WR������$ ,, �:;�������($���������

XS�WR������$ ,, �:;�������)$���������

��SROH XS�WR������$ , �:;�������$%���������

XS�WR�����������$ , �:;�������%%���������

XS�WR������$ ,, �:;�������'%���������

XS�WR������$ ,, �:;�������(%���������

XS�WR������$ ,, �:;�������)%���������

7.5.� Adapter for replacing

3WN5 by 3WN6

7KH� ��SROH� IL[HG� PRXQWHG� �:1�
FLUFXLW�EUHDNHU� LQ� VL]H� ,� �XS� WR� ����
$�� FDQ� EH� RUGHUHG� ZLWK� ILWWHG
DGDSWDWLRQ� FRPSRQHQWV� WR� DOORZ
PRXQWLQJ�LQ�SODFH�RI�WKH��:1��

7KH�PRXQWLQJ�DQG�IL[LQJ�GLPHQVLRQV
IRU�WKH��:1��ILWWHG�ZLWK�WKH�DGDSWHU
FRQIRUP�WR�WKRVH�RI�WKH��:1���7KH
FXW�RXW�LQ�WKH�GRRU�PXVW�EH�DGDSWHG

WR� VXLW� WKH� FXW�RXW� UHTXLUHG� IRU� WKH
FRQWURO�SDQHO�RI�WKH��:1��

&RQYHUVLRQ�WDEOH

5DWHG�FXUUHQW�I
n
&LUFXLW�EUHDNHU� �:1�
�VXSHUVHGHG�

&LUFXLW�EUHDNHU� �:1�� ZLWK
DGDSWHU� FRPSRQHQWV� WR
UHSODFH��:1�

����$ �:1���������������� �:1�� ���������������=
=� �%��

����$ �:1���������������� �:1�� ���������������=
=� �%��

�����$ �:1���������������� �:1�� ���������������=
=� �%��

����� $
��:1���%*�,���

�:1���������������� �:1�� ���������������=
=� �%��

����� $
��:1���%*�,���

�:1���������������� �:1�� ���������������=
=� �%��

�����$ �:1���������������� �:1�� ���������������=
=� �%��
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8.� Dimension Drawings

3WN6 fixed-mounted circuit-breakers, 3-pole

Horizontal connection
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Main conductor connections
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3WN6 draw out circuit-breakers, 3-pole

Horizontal connection
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3WN6 draw out circuit-breakers, 3-pole

Front connection
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3WN6 fixed mounted circuit-breakers, 4-pole

Horizontal connection
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3WN6 draw out circuit-breakers, 4-pole

Horizontal connection
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3WN6 draw out circuit-breakers, 4-pole

Front connection
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3WN6 fixed mounted circu

it-breaker, 3-pole, vertical connections (accessories)
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3WN6 fixed mounted circuit-breaker, 4-pole, vertical connections (accessories)
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Accessories for the 3WN6 circuit-breakers, 3-pole and 4-pole

Mutual mechanical interlocking (1) / Locking device against closing (2) comprising lock in the

cubicle door and interlocking module with Bowden cable
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3WX31 56-1J.01 storage device for shunt release
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Current transformer for overload protection in the N-conductor and for the earth-fault protection
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9.� Troubleshooting

Fixed

mounted

circuit-

breaker

Draw-out

circuit-

breaker

Fault Cause Correction

; ; &LUFXLW�EUHDNHU� FDQQRW� EH
FORVHG� PHFKDQLFDOO\� DQG�RU
HOHFWULFDOO\

�� (QHUJ\�VWRUH�QRW�FKDUJHG &KDUJH�WKH�HQHUJ\�VWRUH

; ; �FLUFXLW�EUHDNHU� LV� QRW� UHDG\
WR� FORVH�� UHDG\� WR� FORVH
LQGLFDWLRQ�VKRZV���

�� 8QGHUYROWDJH� UHOHDVH� QRW
HQHUJLVHG

$SSO\� YROWDJH� WR� WKH
XQGHUYROWDJH�UHOHDVH

; ; �� 0HFKDQLFDO� UHFORVLQJ
ORFNRXW�DFWLYH

&RUUHFW� FDXVH� RI� RYHUFXUUHQW
WULSSLQJ�DQG�SUHVV�5(6(7

; ; �� (OHFWULFDO� FORVLQJ
ORFNRXW�DFWLYH

5HPRYH� FRQWURO� YROWDJH� IRU
FORVLQJ�LQWHUORFN��

; ; �� 0HFKDQLFDO� 2))� SXVK
EXWWRQ�LV�ORFNHG

5HOHDVH�SXVK�EXWWRQ��

; ; �� ,QWHUORFN� DJDLQVW� FORVLQJ
ZKHQ� FXELFOH� GRRU� LV� RSHQ
DFWLYDWHG��DFFHVVRU\�

&ORVH�FXELFOH�GRRU

; ; �� 0XWXDO� PHFKDQLFDO
LQWHUORFN�DFWLYH��DFFHVVRU\�

6ZLWFK� RII� VHFRQG� FLUFXLW�
EUHDNHU� RU� FUDQN� LW� LQWR� WKH
GLVFRQQHFWHG�SRVLWLRQ��

; ; �� 6ROLG�VWDWH� RYHUFXUUHQW
UHOHDVH� PLVVLQJ� RU
LQFRUUHFWO\�LQVWDOOHG

,QVWDOO� WKH� RYHUFXUUHQW� UHOHDVH
FRUUHFWO\

; �� &LUFXLW�EUHDNHU�LV� ORFDWHG�LQ
LQWHUPHGLDWH�SRVLWLRQ�LQ�WKH
JXLGH�IUDPH

&UDQN� WKH� FLUFXLW�EUHDNHU� LQWR
WKH� GLVFRQQHFWHG�� WHVW
FRQQHFWHG�SRVLWLRQ

; ���&ORVLQJ�VOLGH�IRU�FUDQN�KROH
LV�QRW�FORVHG

&ORVH�VOLGH

; ; &LUFXLW�EUHDNHU� FDQQRW� EH
FORVHG� HOHFWULFDOO\� �FLUFXLW�
EUHDNHU� LV� UHDG\� WR� FORVH�
UHDG\� WR� FORVH� LQGLFDWLRQ
VKRZV�2.�

�� 2SHUDWLRQDO� YROWDJH� IRU� WKH
FORVLQJ� VROHQRLG� LV
LQFRUUHFW�RU�QRW�DSSOLHG

&KHFN� DQG� DSSO\� WKH� FRUUHFW
YROWDJH

�� &LUFXLW�EUHDNHU� LV� LQ� WKH
GLVFRQQHFWHG� SRVLWLRQ� LQ
WKH�JXLGH�IUDPH

&UDQN� WKH� FLUFXLW�EUHDNHU� LQWR
WKH�WHVW�RU�FRQQHFWHG�SRVLWLRQ

�� ,PSRUWDQW� �� 7KLV� LV� D� VDIHW\� GHYLFH��2QO\� UHOHDVH� DIWHU� FKHFNLQJ� WKDW� WKH� RSHUDWLRQ� LV� SHUPLWWHG� XQGHU� WKH� SUHVHQW
FRQGLWLRQV�

5HDG\� WR� FORVH� LQGLFDWLRQ
GLVSOD\V���

5HDG\� WR� FORVH� LQGLFDWLRQ
GLVSOD\V�2.
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Fixed

mounted

circuit-

breaker

Draw-out

circuit-

breaker

Fault Cause Correction

; *XLGH� UDLOV� FDQQRW� EH� SXOOHG
RXW� IRU� LQVHUWLQJ� WKH� FLUFXLW�
EUHDNHU

�� 6KXWWHU� LV� ORFNHG�ZLWK� RQH
RU�PRUH�SDGORFNV

5HPRYH�SDGORFNV

; &LUFXLW�EUHDNHU� FDQQRW� EH
PRYHG� IURP� WKH
PDLQWHQDQFH� SRVLWLRQ� WR� WKH
GLVFRQQHFWHG�SRVLWLRQ

�� 7KH� FUDQN� PHFKDQLVP� IRU
WKH�FLUFXLW�EUHDNHU� LV�QRW� LQ
WKH� GLVFRQQHFWHG� SRVLWLRQ
�FKHFN�SRVLWLRQ�LQGLFDWLRQ�

&UDQN� FUDQNLQJ� PHFKDQLVP
LQWR�WKH�GLVFRQQHFWHG�SRVLWLRQ

; �� $Q� DWWHPSW� LV� EHLQJ�PDGH
WR� VOLGH� WKH� FLUFXLW�EUHDNHU
LQWR� D� JXLGH� IUDPH� ZLWK
GLIIHUHQWO\�UDWHG�FXUUHQW

2QO\� LQVHUW� D� FLUFXLW�EUHDNHU
ZLWK�WKH�VDPH�UDWHG�FXUUHQW�DV
WKH�JXLGH�IUDPH

; �� &RGLQJ� RI� WKH� FLUFXLW�
EUHDNHU� GRHV� QRW
FRUUHVSRQG� WR� WKDW� RI� WKH
JXLGH�IUDPH

&KHFN� ZKLFK� FLUFXLW�EUHDNHU
GRHV�FRUUHVSRQG

; 2Q� FUDQNLQJ� IURP� WKH
GLVFRQQHFWHG� SRVLWLRQ� WR� WKH
WHVW� SRVLWLRQ�� FRQVLGHUDEOH
UHVLVWDQFH�LV�IHOW�LPPHGLDWHO\
DIWHU� OHDYLQJ� WKH
GLVFRQQHFWHG�SRVLWLRQ

�� 7KH� FLUFXLW�EUHDNHU� KDV� QRW
EHHQ�SXVKHG�LQ�DV�IDU�DV�WR
WKH� VWRS�� 7KH� ODWFKHV� RQ
WKH� VLGH� KDYH� QRW� \HW
ODWFKHG

&UDQN� EDFN� WR� GLVFRQQHFWHG
SRVLWLRQ�� VOLGH� WKH� FLUFXLW�
EUHDNHU�DV�IDU�DV�WR�WKH�VWRS�LQ
WKH�GLVFRQQHFWHG�SRVLWLRQ��7KH
ODWFKHV� RQ� WKH� VLGH� PXVW� EH
ODWFKHG�LQ�SODFH

; 2Q� FUDQNLQJ� IURP� WKH
GLVFRQQHFWHG� SRVLWLRQ� WR� WKH
WHVW� SRVLWLRQ�� WKH� FLUFXLW�
EUHDNHU� GRHV� QRW� PRYH
GXULQJ�WKH�ILUVW���UHYROXWLRQV

�� 1R�IDXOW &RQWLQXH�FUDQNLQJ

; 7KH�FUDQN�KDQGOH�FDQ�QRW�EH
PRXQWHG� RQ� WKH� VSLQGOH� IRU
FUDQNLQJ

�� &UDQN�KROH�LV�QRW�RSHQ +ROG� 2))� SXVKEXWWRQ� GRZQ
ZKLOH�PRYLQJ� WKH� VOLGH� WR� WKH
ULJKW

; �� &XELFOH� GRRU� LV� QRW� FORVHG
FRUUHFWO\

&ORVH�FXELFOH�GRRU

; �� &UDQN� KROH� LV� ORFNHG� ZLWK
SDGORFN�V�

5HPRYH�SDGORFN�V���

; &XELFOH�GRRU�ZLOO�QRW�RSHQ �� &XELFOH�GRRU� ORFNHG�GXH�WR
WKH�FORVHG�FLUFXLW�EUHDNHU

6ZLWFK�2))�FLUFXLW�EUHDNHU

; �� &LUFXLW�EUHDNHU� LV� LQ� WKH
FRQQHFWHG�SRVLWLRQ� LQ� FDVH
GRRU� ORFNLQJ� KDV� EHHQ
XVHG�

&UDQN� FLUFXLW�EUHDNHU� LQWR� WKH
WHVW�RU�GLVFRQQHFWHG�SRVLWLRQ

; &UDQN�KROH�FDQQRW�EH�RSHQHG �� 2))� SXVK� EXWWRQ� LV� QRW
EHLQJ�SUHVVHG

+ROG� 2))� SXVKEXWWRQ� GRZQ
ZKLOH�PRYLQJ� WKH� VOLGH� WR� WKH
ULJKW

�� ,PSRUWDQW� �� 7KLV� LV� D� VDIHW\� GHYLFH��2QO\� UHOHDVH� DIWHU� FKHFNLQJ� WKDW� WKH� RSHUDWLRQ� LV� SHUPLWWHG� XQGHU� WKH� SUHVHQW
FRQGLWLRQV�
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10.� Form for adjustment of the overcurrent release

Ii

td

Id

Ir

Tc

     0        20       80    150     220      300        400                              ms

��������������V������������������������������������������������������������������������������������

������������������������������������������������������������������������������[���,Q���� �������������������$

���������������������������������������������������������������������������������[�,U� ������������������$

�:1�������������������������������������

%UHDNHU�
QR�

Adjustment of the overcurrent release

�WK�GLJLW�RI�RUGHU�QR���$ ����$��% �����$��& �����$��' �����$��( �����$�
) ������$��* ������$��+ ������$��- ������$��. ������$��0 ������$

Inverse-time overload release  " a"   for phases

7LPH�ODJ�FODVV�RI�WKH�RYHUORDG�7F� �WULSSLQJ�WLPH�DW���[�,U

����������IL[HG�VHWWLQJ��������������YDU�����������DGMXVWDEOH���LQ�V

Inverse-time overload release " a"  for the N-conductor

Short-time-delayed short-circuit release   �]�

3KDVH�IDLOXUH�VHQVLWLYLW\�
��DW�DOO�WULS�XQLW�W\SHV�ZLWK�VHWWLQJ�WG� ����PV
��VZLWFKLQJ�RQ��WULS�XQLW�YHUVLRQ��1��3����DGMXVWPHQW����������21����������2))

7KHUPDO�PHPRU\�DIWHU�WULSSLQJ�RSHUDWLRQV�
21�2))�VZLWFKDEOH��WULS�XQLW�YHUVLRQ��1�DQG�3�VHWWLQJ����21����������2))

��6HWWLQJ�RI�UHVSRQVH�FXUUHQW�,G

6HWWLQJ�RI�GHOD\�WLPH�WG

YDOXH�DEV�

:LWK�,�W�GHSHQGHQW�GHOD\���,�WG� �FRQVWDQW��
DGMXVWDEOH�DW�YHUVLRQ��'��(��)����1��3���VHWWLQJ����������������21�������������2))

Instantaneous short-circuit release " n"

6HWWLQJ�RI�UHVSRQVH�FXUUHQW���,L

����RU��������������������� �VZLWFKHG�RII����,FX� �,FV� �,FZ�

YDOXH�DEV�

2YHUORDG
SURWHFWLRQ

Short-circuit
protection

F�W��LQVWDOOHG�LQ�WKH�1�FRQGXFWRU����������:;��

%UHDNHU���:1����������������������������WULS�XQLW�YHUVLRQ����WK�GLJLW�RI�RUGHU�QR��������������%���9�

F�W��UDWLQJ�FXUUHQW��������������������������$� �,1

VHWWLQJ�FXUUHQW�,U� ����������������������$���,U� ��������������[�,Q�������IDFWRU�����WR������

DGMXVWPHQW��,1�� ����������������������[��,U���IDFWRU�������������RU�����������
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Adjustment of the earth-fault release%UHDNHU�
QR�

tg

Earth-fault
protection

F�W��UDWLQJ�FXUUHQW�������������������������$� �,1 �:1���������������������������������

�WK�GLJLW�RUGHU�QR���$ ����$��% �����$��& �����$��' �����$��( �����$�
) ������$��* ������$��+ ������$��- ������$��. ������$��0 ������$

Setting:                    c.t. installed in the N conductor

                                 c.t. installed at the earthed star point
Ig

6HWWLQJ�RI�GHOD\�WLPH��WJ

������������������������������������������������PV

$IWHU�WKH�GHOD\�WLPH�LV�RYHU
DODUP��/('��RU�WULSSLQJ��7ULS��RFFXU���������������������������VHWWLQJ���$ODUP�����7ULS

,�W�GHSHQGHQW�GHOD\��,�WG� �FRQVWDQW��
���������������������������������������������������������������������������������VHWWLQJ����21�������2))

$GGLWLRQDO�IXQFWLRQV�RI�WKH�RYHUFXUUHQW�UHOHDVH

(8
th

 digit of the order-no.: 2, 3, 6, 7)
2SWRFRXSOHU�RXWSXWV�IRU�IXUWKHU�VLJQDOOLQJ�

�������������������3�IDXOW

������������������WHPSHUDWXUH�!����&�DQG������������������������������SKDVH�LPEDODQFH

������������������OHDGLQJ�VLJQDO�RI��D��WULSSLQJ�RU�ORDG�VKHGGLQJ

������������������ORDG�PRQLWRULQJ
������������������UHVSRQVH�YDOXH�����������,$:�� �����������������������$�����WR������[�,U�

�����������������������������������������������������W$:�� �����������������������V����WR����V�
������������������/RDG�VKHGGLQJ
������������������UHVSRQVH�YDOXH�����������,$:�� �����������������������$�����WR������[�,U�
�����������������������������������������������������W$:�� �W$:�

������������������J�DODUP

������������������=66��VKRUW�WLPH�JUDGLQJ�FRQWURO�

������������������ZLWK�FRPPXQLFDWLRQ�PRGXOH

%UHDNHU���:1�������������������������������WULS�XQLW�YHUVLRQ�����WK�GLJLW�RI�RUGHU�QR�����������&��(�WR�3�

6HWWLQJ�RI�UHVSRQVH�FXUUHQW�,J
������������������������������������������������������������[�,Q� ��������������������$

Earth-fault release " g"
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Einstellung des Überstromauslösers

Ii

$QVSUHFKVWURP�,L

Schalter-

Nr.:

td

Id

Kurzschluß-
schutz

$QVSUHFKVWURP��,G

9HU]ÐJHUXQJV]HLW��WG

Ir

Tc

Überlast-
schutz

7U¾JKHLWVJUDG�GHU�¶EHUODVWNHQQOLQLH��7F� �$XVOÐVH]HLW�EHL���[�,U

Kurzzeitverzögerter Kurzschlußauslöser   " z"

 Unverzögerter Kurzschlußauslöser   " n"

���������IHVW�HLQJHVWHOOW������������EHO�������������HLQVWHOOEDU���LQ�V
�������������V������������������������������������������������������������������������������������

7KHUPLVFKHV�*HG¾FKWQLV�QDFK�¶EHUODVWDXVOÐVXQJ�
DEVFKDOWEDU�EHL�$XVOÐVHU��1�XQG�3��(LQVWHOOXQJ�������������(LQ����������$XV

3KDVHQDXVIDOOHPSILQGOLFKNHLW�
��EHL�DOOHQ�$XVOÐVHUQ�PLW�(LQVWHOOXQJ�WG� ����PV
��]XVFKDOWEDU�EHL�$XVOÐVHU��1��3����������(LQVWHOOXQJ����������(LQ�����������$XV

Stromabhängig verzögerter Überlastauslöser   " a"  der Phasen

Stromabhängig verzögerter Überlastauslöser   " a"  des N-Leiters

$EVROXWZHUW

��������������������������������������������������������������������������������������PV

$EVROXWZHUW

RGHU��������������������� �DEJHVFKDOWHW����,FX� �,FV� �,FZ�

���������������������������������������������������������������������������[���,Q���� ������������������$

������������������������������������������������������������������������������[�,U� �����������������$

,�W�DEK¾QJLJH�9HU]ÐJHUXQJ���,�WG� �NRQVWDQW��
DQZ¾KOEDU�EHL�$XVOÐVHU��'��(��)����1��3���(LQVWHOOXQJ�������������(LQ������������$XV

�:1���������������������������������

�6WURPZDQGOHU�LP�1�/HLWHU�PRQWLHUW�������:;��

���6WHOOH�%HVWHOO�1U���$ ����$��% �����$��& �����$��' �����$��( �����$�
) ������$��* ������$��+ ������$��- ������$��. ������$��0 ������$

6FKDOWHU���:1���������������������������������$XVOÐVHUDXVI������6WHOOH�%HVWHOO��1U����������������%���9�

:DQGOHUQHQQVWURP��������������������$� �,1

(LQVWHOOVWRP�,U� ���������������������$����,U� �������������[�,1�������������)DNWRU��������������

(LQVWHOOVWURP��,1� ����������������������[��,U���)DNWRU�������������RGHU�����������
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Einstellung des Erdschlußauslösers6FKDOWHU�
1U��

tg

(UGVFKOX¹
VFKXW]

:DQGOHUQHQQVWURP�����������������������$� �,1 �:1���������������������������������

���6WHOOH�%HVWHOO�1U���$ ����$��% �����$��& �����$��' �����$��( �����$�
) ������$��* ������$��+ ������$��- ������$��. ������$��0 ������$

(LQVWHOOXQJ���������������6WURPZDQGOHU�LP�1�/HLWHU�PRQWLHUW�RGHU

���������������������������������6WURPZDQGOHU�LP�6WHUQSXQNW�GHV�7UDIRV�PRQWLHUW
Ig

Erdschlußauslöser " g"

$QVSUHFKVWURP�,J

����������������������������������������������������������������[�,Q� ��������������������$

9HU]ÐJHUXQJV]HLW�WJ
������������������������������������������������PV

=XVDW]IXQNWLRQHQ�GHU�¶EHUVWURPDXVOÐVHU

(8. Stelle der Bestell-Nr.: 2, 3, 6, 7)
2SWRNRSSOHUDXVJ¾QJH�ZHUGHQ�XPJHVHW]W�XQG�ZHLWHU�YHUDUEHLWHW�

�������������������3�)HKOHU

������������������7HPSHUDWXU�!����&�XQG������������������������������3KDVHQXQV\PPHWULH

������������������YRUHLOHQGH�0HOG��¶EHUODVWDXVOÐVXQJ�RGHU�/DVWDEZXUI

������������������/DVWÖEHUZDFKXQJ
������������������$QVSUHFKVWURP�����������,$:�� �����������������������$�����ELV������[�,U�

�����������������������������������������������������W$:�� �����������������������V����ELV����V�
������������������/DVWDEZXUI
������������������$QVSUHFKVWURP�����������,$:�� �����������������������$�����ELV������[�,U�
�����������������������������������������������������W$:�� �W$:�

������������������J�$ODUP

������������������=66�d=HLWYHUNÖU]WH�6HOHNWLYLW¾WVVWHXHUXQJo

������������������PLW�.RPPXQLNDWLRQVPRGXO

6FKDOWHU���:1�����������������������������$XVOÐVHUDXVI������6WHOOH�%HVWHOO��1U��������������&��(�ELV�3�

1DFK�$EODXI�GHU�9HU]ÐJHUXQJV]HLW�HUIROJW�HLQ
$ODUP��/('��RGHU�HLQH�$XVOÐVXQJ��7ULS�����������(LQVWHOOXQJ����$ODUP�����7ULS

,�W�DEK¾QJLJH�9HU]ÐJHUXQJ���,�WG� �NRQVWDQW��
�����������������������������������������������������������������������(LQVWHOOXQJ�����(LQ��������$XV
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11.� Operating instructions and planning tools
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Circuit-breaker General interlockings
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Overcurrent release
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Handling Accessories for fixed

mounted version
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Accessories for the draw-out

version
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Project planning tools
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Brief explanation of technical terms
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