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Foreword

The text of document 17A/1013/FDIS, future edition 2 of IEC 62271-105, prepared by SC 17A, "High-
voltage switchgear and controlgear", of IEC TC 17, "Switchgear and controlgear" was submitted to the
IEC-CENELEC parallel vote and approved by CENELEC as EN 62271-105:2012.

The following dates are fixed:

¢ latest date by which the document has (dop) 2013-08-01
to be implemented at national level by
publication of an identical national
standard or by endorsement

o latest date by which the national (dow) 2015-11-01
standards conflicting with the
document have to be withdrawn

This document supersedes EN 62271-105:2003.

EN 62271-105:2012 includes the following significant technical changes with respect to EN 62271-
105:2003:

— implementation of figures at the place where they are cited first;
— renumbering of tables;

— addition of some of the proposals from IEC paper 17A/852/INF;
— addition of missing subclauses of EN 62271-1;

— implementation of 6.105 "Extension of validity of type tests" and consequently removing of the relevant
parts in the different existing clauses;

— change of 7" paragraph of 6.101.4 as there is now a definition of NSDD given in 3.7.4 of EN 62271-
1:2008. Harmonization with EN 62271-107;

— some referenced clauses in other standards like EN 60282-1 were changed and therefore changed the
editions under 1.2 to the ones referred to;

— addition of a new Annex C defining tolerances.

This standard is to be read in conjunction with EN 62271-1:2008, to which it refers and which is
applicable, unless otherwise specified in this standard. In order to simplify the indication of corresponding
requirements, the same numbering of clauses and subclauses is used as in EN 62271-1. Amendments to
these clauses and subclauses are given under the same numbering, whilst additional subclauses are
numbered from 101.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such patent
rights.
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Endorsement notice

The text of the International Standard IEC 62271-105:2012 was approved by CENELEC as a European
Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standards indicated:

NOTE Harmonized as EN 62271-202.



BS EN 62271-105:2012
EN 62271-105:2012

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated

High-voltage fuses - EN 60282-1 2009
Part 1: Current-limiting fuses

IEC/TR 60787 2007  Application guide for the selection of high- - -
voltage current-limiting fuse-links for
transformer circuits

IEC 62271-1 2007  High-voltage switchgear and controlgear - EN 62271-1 2008
Part 1: Common specifications

IEC 62271-100 2008 High-voltage switchgear and controlgear - EN 62271-100 2009
Part 100: Alternating current circuit-breakers

IEC 62271-102 2001 High-voltage switchgear and controlgear - EN 62271-102 2002

+ corr. April 2002  Part 102: Alternating current disconnectors  + corr. July 2008

+ corr. February 2005 and earthing switches + corr. March 2005

+ corr. May 2003

IEC 62271-103 2011  High-voltage switchgear and controlgear - EN 62271-103 2011

Part 103: Switches for rated voltages above
1 kV up to and including 52 kV



BS EN 62271-105:2012
62271-105 © IEC:2012

CONTENTS

LY o= = | SRR 7
L S Yo oY o S 7
1.2 NOrMAtiVe FEfEIENCES . ..ot e e e e e 8
Normal and special service CONAItIONS . ......oooiiiiiiiiii e 8
Terms and definitioNS . ... et e e e 8
3.1 LTy 1=t =TI (=] o 0 PP PPPPPPPRP 8
3.2 Assemblies of switchgear and Controlgear ..........cccoouiiiiiiiiii i 8
3.3 Parts of @SSeMbBIIES . .o 8
3.4 SWItCHING AEVICES ...t 8
3.5 Parts of switchgear and controlgear. ... 9
3.6 (O o1=1 = 1 {10 o IO PURRRRR RO 10
3.7 Characteristic QUANTITIES . ...ooooii e 10
R Tt 10 N == T S 14
L 111 o 1< PP PP PPPPPPPRP 15
4.1 Rated voltage (U) . oo 15
4.2 Rated insulation 1eVel . ... 15
4.3 Rated freqUeNCY (f;) . oo 15
4.4 Rated normal current and temperature riSe. ........ooovvviiiiiiiiiiiiiii 15

4.4.1 Rated normal current (7). ... 15

N =Y 0 Y o LT = LU Y Y= 15
4.5 Rated short-time withstand current () . ......ccccooiiiiiiii 15
4.6 Rated peak withstand current (/) . ... 15
4.7 Rated duration of short-Circuit (£,). .....ccooooiiiiiiii e, 15
4.8 Rated supply voltage of closing and opening devices and of auxiliary and

CONErOl CIrCUILS (U,) . woveeeieieeiieeie e 16
4.9 Rated supply frequency of closing and opening devices and of auxiliary

(o3 o U £ PR 16
4.10 Rated pressure of compressed gas supply for controlled pressure systems. ....... 16
4.11  Rated filling levels for insulation and/or operation. .........cccoociiiiiiii i 16
4.101 Rated short-circuit breaking current. ... 16
4.102 Rated transient recovery VOItage . ... 16
4.103 Rated short-circuit making CUrrent . ... 16
4.104 Rated transfer current (striker operation) (Ziransfer) - -« seseeersersermrerienienieieieiene 17
4.105 Rated take-over current for release-operated combinations (fig) . ..ocooovvvveiriininnnne. 17
Design and CONSIFUCTION . ..o.ieiiiiie ettt 17
5.1 Requirements for liquids in switch-fuse combinations . .........cccocccviiiiieei i, 17
5.2 Requirements for gases in switch-fuse combinations . ............ooiiiii 17
5.3 Earthing of switch-fuse combinations ... 17
5.4 Auxiliary and control equUIpMENt . ... 17
5.5 Dependent power operation. ... ———————— 17
5.6 Stored energy OPEration . ... 17
5.7 Independent manual or power operation (independent unlatched operation) . ...... 17
5.8 Operation Of TEIEASES . ..uiiiii it 17
5.9 Low- and high-pressure interlocking and monitoring devices. ........cccceeeeeeciiiieeeennnn. 17
Lot 1 T = g 1= o] = L =T 17



BS EN 62271-105:2012
62271-105 © IEC:2012

5.11 INTErOCKING AEVICES . . 18
512 PosSition iNAIiCatioN . ..o e e 18
5.13 Degrees of protection provided by enclosures. .........cccooiiii i 18
5.14  Creepage distances for outdoor iNSUlators ........ccccvveveeiiiiciiiii e 18
515  Gas and vacuum tightnesS ... 19
5,16  LiqUid tIGNINESS ..o 19
5.17  Fire hazard (flammability) .......coooiiiiiii e 19
5.18  Electromagnetic compatibility (EMC)......coooiiiiiiiii e 19
LT R I = VA =Y 4 T T~ [0} o PP 19
L4 O B ©7o T o 1= Lo o PR PRS 19
5.101 Linkages between the fuse striker(s) and the switch release. ...........ccccccviiinennn 19
5.102 Low over-current conditions (long fuse-pre-arcing time conditions) ....................... 19
LT 1Y/ o =0 1= Y= £ TP PPUPPRPRPPPRN 20
6.1 (CT=T =T = | OO PP U P PUPRTOVPPROPP 20
6.1.1 Grouping Of tESTS .uiiiiiiiiie 20

6.1.2 Information for identification of specimens .........ccccccoiiiiiiiiiiiii 21

6.1.3 Information to be included in the type-test reports. .....ccccoiiiiiiiiis 21

6.2 D11 Lo o3 ol (- € RSP 21
6.3 Radio interference voltage (r.i.v.) tests . .o 21
6.4 Measurement of the resistance of CirCUits ........ccccoiiii e, 21
6.5 TemMPErature-riSe tESES. . e 21
6.6 Short-time withstand current and peak withstand current tests...............cccoeeunnnnn. 21
6.7 Verification of the proteCtion . ... 21
6.8 TIGNTNESS 1ESES .o 21
6.9 Electromagnetic compatibility tests (EMC) .....oooooiiiiiiiiiiieeiee e 21
6.10  Additional tests on auxiliary and control CirCuits. .........cccooiiiiiiiiiii i, 21
6.11  X-radiation test procedure for vacuum interrupters. ........ccoovviiiiieeiiiiiiiiiiieeee e 22
6.101 Making and breaking teStS .. ..o 22
B.101.1 GENEIAL. ..ottt 22
6.101.2 Conditions for performing the tests. .....cccccoiiiiiii e, 22
6.101.3 Test-duty ProCeAUIES . ... 28
6.101.4 Behaviour of the combination during tests. ........ccccoiiiiiiiiii e, 33
6.101.5 Condition of the apparatus after testing. ... 33

6.102 Mechanical operation tEStS . ..o 34
6.103 Mechanical ShoCk tests ON fUSES. ..o 34
6.104 Thermal test with long pre-arcing time of fuse. ......ccccoiiiiii 35
6.105 Extension of validity of type tests. ... 35
6.105.1 DICIECIIIC. 1ot a e e 35
6.105.2 TemMPEratUre MSE . oot e e e e e e e e e e e e eeeeas 35
6.105.3 Making and breaking . ... 35

T ROULINE 1SS i ettt e e e e e e e e e e e e e e e e 36
7.101 Mechanical operating testS . ..o 36
8 Guide for the selection of switch-fuse combinations. .........cccccciiiiii e, 36
8.1 Selection of rated ValUES . ....cocuiiiiiiii e 36
8.2 Continuous or temporary overload due to changed service conditions .................... 37
8.101 Guide for the selection of switch-fuse combination for transformer protection. ....... 37
81011 GENEIAL. .t 37

8.101.2 Rated short-circuit breaking current . ..o 37



BS EN 62271-105:2012
62271-105 © IEC:2012

8.101.3 Primary fault condition caused by a solid short-circuit on the transformer

secondary termiNalS . ... 37
8.102 Coordination of switch and fuses for extension of the reference list. ........................ 38
8.102.1 GENEIAL ..o e e 38
8.102.2 Rated NOrmal CUIMENT . ....eeiiiiee e e e e e e e e eee s 38
8.102.3 Low over-current performManCe . .........euuieiiiiiiiieeree e 39
8.102.4 Transfer CUMMENT ..o e e e e e e eee s 39
8.102.5 TaKe-0VEr CUITENT. ...t e e e 39
8.102.6 Extension of the validity of type tests ..o, 39
R O N @ o T=T =1 o] o ISR ETRRRPRP 39
9 Information to be given with enquiries, tenders and orders .........ccccccceeeieeiiiiiiiiieec e, 40
9.1 Information with enquiries and Orders .........cccooiiiiiiiiiii e 40
9.2 Information With tENAErS . ....eeiiiieee e 40
10 Transport, storage, installation, operation and maintenance ..........ccccccoeoiii, 40
TS - 1 =Y PO PR PRP 41
12 Influence of the product on the environment ...........c.oeoviiiiiiiiiii e 41
Annex A (informative) Example of the coordination of fuses, switch and transformer............. 42
Annex B (normative) Procedure for determining transfer current. ..........ccccoooiiiiiieee i, 45
Annex C (normative) Tolerances on test quantities for type tests . ...ccccccoiiiiiii e, 50
(271 oY [T o | £=T o 1 V2 PSPPI PR 51
Figure 1 — Arrangement of test circuits for test duties TDg. and TD |y may - -eeeeeeeriemmreminminnens 23
Figure 2 — Arrangement of test circuits for test-duty TD i angfer: -«-eeereerermremmmmmmminii s 24
Figure 3 — Arrangement of test circuits for test-duty TDj . .ccoooeiiiiiiiii 24
Figure 4 — Determination of power-frequency recovery voltage ........cccoociiiiiiiiiii i 26
Figure 5 — Representation of a specified TRV by a two-parameter reference line and a
Lo L= = Y 11 = 27
Figure 6 — Example of a two-parameter reference line fora TRV . ... 28
Figure 7 — Characteristics for determining take-over current . ..........cccooiiiiiiiee 32
Figure 8 — Transfer current in relation to the primary fault current 7, due to a solid
short circuit in the transformer secondary terminal. ... 38
Figure A.1 — Characteristics relating to the protection of an 11 kV — 400 kVA
L0c= LTS3 0] 0 1= PP EPRR 43
Figure A.2 — Discrimination between HV and LV fUuSeS ..o 44
Figure B.1 — Practical determination of the transfer current............ccooo 46
Figure B.2 — Determination of the transfer current with the iterative method. ........................... 48
Table 1 — Nameplate MarkingS. ...t e e e e e e s e ee e e e e e e e e anns 18
Table 2 — Standard values of prospective TRV for test-duty TD;54sfer P@sed on
PracCliCe N EUIO PO . oo e e e e e e e e e e e e e e e e e e e e e e e e e aeaaeaeaaaeaeaeees 30
Table 3 — Standard values of prospective TRV for test-duty TD;;54sfer P@sed on
practice in the United States of America and Canada. ......cccccceviiiiiiiiiiiie e 31
Table 4 — Summary of test parameters for test duties ... 32

Table C.1 — Tolerances on test quantities for type tests. ......ccccooiiiiiiiiiiici e, 50



BS EN 62271-105:2012
62271-105 © IEC:2012 —7-

HIGH-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 105: Alternating current switch-fuse combinations
for rated voltages above 1 kV up to and including 52 kV

1 General

1.1 Scope

Subclause 1.1 of IEC 62271-1:2007 is not applicable, and is replaced as follows:.

This part of IEC 62271 applies to three-pole units for public and industrial distribution systems
which are functional assemblies of switches including switch-disconnectors and current-
limiting fuses designed so as to be capable of

— breaking, at the rated recovery voltage, any current up to and including the rated short-
circuit breaking current;

— making, at the rated voltage, circuits to which the rated short-circuit breaking current
applies.

It does not apply to fuse-circuit-breakers, fuse-contactors, combinations for motor-circuits or
to combinations incorporating single capacitor bank switches.

In this standard, the word “combination” is used for a combination in which the components
constitute a functional assembly. Each association of a given type of switch and a given type
of fuse defines one type of combination.

In practice, different types of fuses may be combined with one type of switch, which give
several combinations with different characteristics, in particular concerning the rated currents.
Moreover, for maintenance purposes, the user should know the types of fuses that can be
combined to a given switch without impairing compliance to the standard, and the
corresponding characteristics of the so-made combination.

A switch-fuse combination is then defined by its type designation and a list of selected fuses
is defined by the manufacturer, the so-called “reference list of fuses”. Compliance with this
standard of a given combination means that every combination using one of the selected
fuses is proven to be in compliance with this standard.

The fuses are incorporated in order to extend the short-circuit breaking rating of the
combination beyond that of the switch alone. They are fitted with strikers in order both to open
automatically all three poles of the switch on the operation of a fuse and to achieve a correct
operation at values of fault current above the minimum melting current but below the minimum
breaking current of the fuses. In addition to the fuse strikers, the combination may be fitted
with either an over-current release or a shunt release.

NOTE In this standard the term “fuse” is used to designate either the fuse or the fuse-link where the general
meaning of the text does not result in ambiguity.

This standard applies to combinations designed with rated voltages above 1 kV up to and
including 52 kV for use on three-phase alternating current systems of either 50 Hz or 60 Hz.

Fuses are covered by IEC 60282-1.

Devices that require dependent manual operation are not covered by this standard.





