INTERNATIONAL IEC
STANDARD 62271-100

Edition 1.1
2003-05

Edition 1:2001 consolidated with amendment 1:20(62\

ircuit-breakers

High-voltage switchgear

Part 100:
High-voltage alterns

A

isNEnglish-language version is derived from the original
ﬁ ual publication by leaving out all French-language

ges. Missing page numbers correspond to the French-
anguage pages.

Reference number
IEC 62271-100:2001+A1:2002(E)



https://standards.iteh.ai/catalog/standards/iec/debff082-ecba-4bce-960e-08ae8692233a/iec-62271-100-2001

Publication numbering

As from 1 January 1997 all IEC publications are issued with a designation in the
60000 series. For example, IEC 34-1 is now referred to as IEC 60034-1.

Consolidated editions

The IEC is now publishing consolidated versions of its publications. For example,
edition numbers 1.0, 1.1 and 1.2 refer, respectively, to the base publication, the base
publication incorporating amendment 1 and the base publication incorporating
amendments 1 and 2.

Further information on IEC publications

issued, is also available from the following:
e |EC Web Site (www.iec.ch)

. Catalogue of IEC publications



http://www.iec.ch/
http://www.iec.ch/searchpub
http://www.iec.ch/online_news/ justpub
mailto:custserv@iec.ch
https://standards.iteh.ai/catalog/standards/iec/debff082-ecba-4bce-960e-08ae8692233a/iec-62271-100-2001

INTERNATIONAL IEC
STANDARD 62271-100

Edition 1.1
2003-05

Edition 1:2001 consolidated with amendment 1:20(02\

S

High-voltage switchgear Igear —

Part 100:
High-voltage alterns

O

0 IEC 2003 Copyright - all rights reserved

re ircuit-breakers

No part of this publication may be reproduced or utilized in any form or by any means, electronic or mechanical,
including photocopying and microfilm, without permission in writing from the publisher.

International Electrotechnical Commission, 3, rue de Varembé, PO Box 131, CH-1211 Geneva 20, Switzerland
Telephone: +41 22 91902 11 Telefax: +41 22919 03 00 E-mail: inmail@iec.ch Web: www.iec.ch

Commission Electrotechnique Internationale
International Electrotechnical Commission
MexayHapoaHas 3nekTpoTexHuyeckas Komuccusa



https://standards.iteh.ai/catalog/standards/iec/debff082-ecba-4bce-960e-08ae8692233a/iec-62271-100-2001

62271-100 O IEC:2001+A1:2002 -3-

CONTENTS
FOREW O RDD ..ttt e ettt e e e e et e e e et e et et e e e et e e e aaaaas 17
E I € =Y o 1= = Y PN 21
R S Yo7 oY o Y P 21
1.2 NOrmMative refErENCES ... e 21
2 Normal and special service conditions ..., 25
B D NI ONS et
T I €T =Y o T=T =Y B 1Y o 0 11
3.2 ASS M IS o e T e aaaaas
3.3 Partsofassemblies ........cooiiiiiiiiiiii b N
3.4  Switching devices ........ooiiiiiiii K GO N e
3.5 Parts of circuit-breakers
3.6 0Operation ......cooiiiiiii NG N N NG N e
3.7 Characteristic quantities
3.8 Index of definitions ... e NGO N NN e s N e
4 RAtINGS coiei e T e T N
4.1 Rated voltage (U,) ......ccoooviiiiiiiiiiiiiiiin e NG e

4.2 Rated insulation level
4.3 Rated frequency (f,)

4.4
4.5
4.6
4.7
4.8 Rated supply va

4.9 Rated suppl

4.10 Rated pfessuxes of S
LY 8 0N SN0 2 S S N N

Design and cons

5.9 Low- and high-pressure interlocking deviCes.............cooiiiiiiiiiiiii e 111
B5.10 NAMEPIAtES ot 111
5.11 INterloCKiNG AeVICES . cuiiuiiiie e 115
5.12 PoSItion iNICAtION .......iieii e 115

5.13 Degrees of protection by ENClOSUIreS .......ovuiiiiii e 115


https://standards.iteh.ai/catalog/standards/iec/debff082-ecba-4bce-960e-08ae8692233a/iec-62271-100-2001

62271-100 O IEC:2001+A1:2002 -5-

11

5.14 Creepage disStanCes .. .o 115
5.15 Gas and vacuum tightness. .. ... 115
5.16 Liquid tiIghtness ..oeeiiiii e 115
5.7 Flammability ... e 115
5.18 Electromagnetic compatibility ..o 115
Y o TR (=1 € PP 119
0t N 7= o 11 = 123
6.2  DIele e 1S S e e 123
6.3 Radio interference voltage (r.i.v.) tests ......oooiiiiiiii 129
6.4 Measurement of the resistance of the main circuit ..., 129
6.5  Temperature-rise teStS. ..o e 129

6.6 Short-time withstand current and peak withstand current tests. .(.........coevvvennen. 131
6.7 Verification of the degree of protection ............ccooiiiiiii o NG N e 133
6.8 Tightness tests ... AN e NG e 133
6.9 Electromagnetic compatibility (EMC) tests ... e Neee N Do e N e 133
6.101 Mechanical and environmental tests...........coooiii N e DAL - N e NG e eieenes 133
6.102 Miscellaneous provisions for making and breakimg¥ests..Na - vo o Nererrereenneennnnn 157
6.103 Test circuits for short-circuit making and breaking~ests\..\- ™./ eiiirirnnnnnn. 197
6.104 Short-circuit test quantities..........ooiii i i N N e N e ee e e
6.105 Short-circuit test procedure ..................o b LG

6.106 Basic short-circuit test-dutie
6.107 Critical current tests.........<... 0\
6.108 Single-phase and double-ear
6.109 Short-line fault tests .............................
6.110
6.111
6.112

7.1
7.2
7.3
7.4
7.5

10.1 Condition
10.2 INStallation . ... oo
TO.3 OPEIAtION e e
10,4 MaintENaNCE ..o
RS- 11=1 P

Annex A (normative) Calculation of transient recovery voltages for short-line faults

from rated CharacteriStiCS ... ... 433
Annex B (normative) Tolerances on test quantities during type tests..........ccooevviiviiii. 449
Annex C (normative) Records and reports of type tests........cooooviiiiiiii 463

Annex D (normative) Determination of short-circuit power factor ............ccocoiiiiiin, 471


https://standards.iteh.ai/catalog/standards/iec/debff082-ecba-4bce-960e-08ae8692233a/iec-62271-100-2001

62271-100 O IEC:2001+A1:2002 -7-

Annex E (normative) Method of drawing the envelope of the prospective transient

recovery voltage of a circuit and determining the representative parameters....................... 475
Annex F (normative) Methods of determining prospective transient recovery

LV 11 = T =TT = L P 483
Annex G (normative) Rationale behind introduction of circuit-breakers class E2................. 517
Annex H (informative) Inrush currents of single and back-to-back capacitor banks............. 519
Annex | (informative) EXplanatory NOtesS ........coouiiiiiii i 529
Annex J (informative) Test current and line length tolerances for short-line fault testing.....563
Annex K (informative) List of symbols and abbreviations used in IEC 62271-100................ 567

Figure 14 — Alternativ

Figure 15 — Bas@)
Figure 16 — Exa 2

showing constructi

Figure 22 — Definitiepof a single test specimen in accordance with 3.2.2 of IEC 60694 ...... 371
Figure 23a — Reference mechanical travel characteristics (idealised curve) ........................ 373

Figure 23b — Reference mechanical travel characteristics (idealised curve)
with the prescribed envelopes centered over the reference curve (+5 %, -5 %),
contact separation in this example attime t = 20 MS . ..., 373


https://standards.iteh.ai/catalog/standards/iec/debff082-ecba-4bce-960e-08ae8692233a/iec-62271-100-2001

62271-100 O IEC:2001+A1:2002 -9-

Figure 23c — Reference mechanical travel characteristics (idealised curve) with
the prescribed envelopes fully displaced upward from the reference curve (+10 %, —0 %),
contact separation in this example at time ¢ = 20 MS......ooiiiiii 375

Figure 23d — Reference mechanical travel characteristics (idealised curve) with
the prescribed envelopes fully displaced downward from the reference curve

(+0 %, —10 %), contact separation in this example attime 1 =20 Ms ..........cooeviiiiiiiiinninnnnnn. 375
Figure 24 — Equivalent testing set-up for unit testing of circuit-breakers

with more than one separate interrupter Units............ 377
Figure 25a — Preferred CirCUIT ... 379
Figure 25b — Alternative CirCUIt...... ..o e 379
Figure 25 — Earthing of test circuits for three-phase short-circuit tests,

first-pole-to-Clear faCtor 1,5 ... e T e e ene 379

Figure 26a — Preferred circuit............oooiiii | T N 381
Figure 26b — Alternative CirCuit...........coooi i, ; 0 ORI N 381
Figure 26 — Earthing of test circuits for three-phase short-circuit tes{s,

Figure 27 — Earthing of test circuits for single-phase
first-pole-to-clear factor 1,5

Figure 30 — Graphical rep«xe alid symmetrical breaking

operations for three-pha y yrthed neutral system

(first—pole—to—cle@ .......................................................................................... 389
Figure 31 — Graphica S i e three valid asymmetrical breaking

operations for threé\pk oh-solidly earthed neutral system

(first-pole-10-Clean fattom O N . e e 391
Figure 32 — i e ation of the three valid asymmetrical breaking

operations fonthree>phase te

in a non-solidly earthed neutral system (first-pole-to-clear factor 1,5)..........c.coiiiii. 395
Figure 34 — Graphical representation of the three valid asymmetrical breaking

operations for single-phase tests in substitution of three-phase conditions

in a non-solidly earthed neutral system (first-pole-to-clear factor 1,5)............cooiiiiiii. 397
Figure 35 — Graphical representation of the three valid symmetrical breaking

operations for single-phase tests in substitution of three-phase conditions

in a solidly earthed neutral system (first-pole-to-clear factor 1,3)........cc.cccoeiiiiiiiiiiiiininnnn. 399


https://standards.iteh.ai/catalog/standards/iec/debff082-ecba-4bce-960e-08ae8692233a/iec-62271-100-2001

62271-100 O IEC:2001+A1:2002 -11-

Figure 36 — Graphical representation of the three valid asymmetrical breaking

operations for single-phase tests in substitution of three-phase conditions

in a solidly earthed neutral system (first-pole-to-clear factor 1,3)..........cccovviiiiiiiiiiiiiinennn. 401
Figure 37 — Graphical representation of the interrupting window and the voltage factor p,
determining the TRV of the individual pole, for systems with a first-pole-to-clear factor of 1,3 ...... 403
Figure 38 — Graphical representation of the interrupting window and the voltage factor p,
determining the TRV of the individual pole, for systems with a first-pole-to-clear factor of 1,5 ...... 403
Figure 39 — Example of prospective test TRV with four-parameter envelope which

satisfies the conditions to be met during type test — Case of specified TRV

with four-parameter reference liNe...... ... 405
Figure 40 — Example of prospective test TRV with two-parameter envelope which

satisfies the conditions to be met during type test: case of specified TRV
with two-parameter reference line ... O NG e 407
Figure 41 — Example of prospective test TRV with four-parameter enve

testing — circuit type b2)

according to 6.109.3: Sourge side with line side without time delay ............. 421

Figure 49 — Flow-chart|far the ine fault test circuits ... 423

Figure 50 — Compgnsati ici e source side time delay by an increase

of the excursion’ o I e =T | N PP 425

Figure 51 — Test circuitNox single-phase out-of-phase tests............co 427
............................................................................................ 427

Figure 53 — of-phase tests with one terminal of the circuit-breaker

earthed (subJ ............................................................ 429

Figure 54 — Retovery voltage for capacitive current breaking tests ..., 431

Figure A.1

Line side and Seurce §jde with time delay ... 447

Figure A.2 — Typicakgraph of line and source side TRV parameters —

Line side and source side with time delay, source side with ITRV.............coo 447

Figure E.1— Representation by four parameters of a prospective transient recovery

voltage of @ CIrCUIt — CaSE E.2 €) 1) .iuuiiuiiiiiiii it ees 479

Figure E.2 — Representation by four parameters of a prospective transient recovery

voltage of a Circuit — Case E.2 C) 2). ..t 479

Figure E.3 — Representation by four parameters of a prospective transient recovery
voltage of a circuit — Case E.2. C) 3) i) wuuiiiiiiiii i 481



https://standards.iteh.ai/catalog/standards/iec/debff082-ecba-4bce-960e-08ae8692233a/iec-62271-100-2001

62271-100 O IEC:2001+A1:2002 -13 -

Figure E.4 — Representation by two parameters of a prospective transient recovery

voltage of a circuit — Case E.2. C) 3) i) .uiiiiiiiiiii e 481
Figure F.1 — Effect of depression on the peak value of the TRV ..., 503
Figure F.2 — TRV in case of ideal breaking...........ccooiiii e 503
Figure F.3 — Breaking with arc-voltage present ... 505
Figure F.4 — Breaking with pronounced premature current-zero.............cccocevveiiiiiiiiiinnennennn. 505
Figure F.5 — Breaking with post-arc current.............ooi e 505

Figure F.6 — Relationship between the values of current and TRV occuring in test
and those prospective to the system

to 170 kV for solidly earthed systems
Table 1c — Standard values of transie

Table 1d — Standard values of transie
and above for solidly earthed systems

Rated voltages 108
Table 4 — Standa
Table 5 — Preferred


https://standards.iteh.ai/catalog/standards/iec/debff082-ecba-4bce-960e-08ae8692233a/iec-62271-100-2001

62271-100 O IEC:2001+A1:2002 - 15—

Table 13 — Standard values of prospective transient recovery voltage — Rated voltages

below 100 kV — Representation by two parameters ..........cccooiiiiiiiiii e 215
Table 14a — Standard values of prospective transient recovery voltage —

Rated voltages of 100 kV to 800 kV for solidly earthed systems — Representation

by four parameters (T100, T60, OP1 and OP2) or two parameters (T30, T10).........ccceuvennen. 219
Table 14b — Standard values of prospective transient recovery voltage —

Rated voltages of 100 kV to 170 kV for non-solidly earthed systems — Representation

by four parameters (T100, T60, OP1 and OP2) or two parameters (T30 and T10) ............... 223
Table 15 — Invalid testS .o e 229
Table 16 — TRV parameters for single-phase and double earth fault tests ........................... 241

Table 17 — Test-duties to demonstrate the out-of-phase rating .............ccoocoiiii
Table 18 — Class C2 teSt-AULIES ....iuii i e T e e e e e eeenas
Table 19 — Class C1 test-duties ... A e e e e e
Table 20 — Specified values of uq, t14, ugcand fo ..c.coooiiiiiiiii oA S G N NG
Table 21 — Operating sequence for electrical endurance test on class E i



https://standards.iteh.ai/catalog/standards/iec/debff082-ecba-4bce-960e-08ae8692233a/iec-62271-100-2001

62271-100 O IEC:2001+A1:2002 -17 -

INTERNATIONAL ELECTROTECHNICAL COMMISSION

HIGH-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 100: High-voltage alternating-current circuit-breakers

FOREWORD

1) The IEC (International Electrotechnical Commission) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote

this end and in addition to other activities, the IEC publishes International Standeq preparation is
entrusted to technical committees; any IEC National Committee interested in ¢he “supject dealt with may
participate in this preparatory work. International, governmental and non-gove ns liaising
with the IEC also participate in this preparation. The IEC collaborates \closel ith &_ International

Organization for Standardization (ISO) in accordance with conditions detexmi S ent oetween the
two organizations.

2) The formal decisions or agreements of the IEC on technical majté as possible, an
international consensus of opinion on the relevant subjects since e& i ee has representation
from all interested National Committees.

3) The documents produced have the form of recommendations/for i

4) In order to promote international unificatjon,
Standards transparently to the maximu
divergence between the IEC Standard and
indicated in the latter.

5) The IEC provides no marking procedure to| indi

gate_i qval 3nd cannot be rendered responsible for any
equipment declared to be in cenpformity with 9one % 8
6) Attention is drawn to the possibili of the eléments/of this International Standard may be the subject

This consolidated yé ’ 100 is based on the first edition (2001) [documents
17A/589/FDIS a ity amendment 1 (2002) [documents 17A/625/FDIS and
17A/635/RVD ige % ) and 2 (2003) to amendment 1.

amendment 1

This standard shall be read in conjunction with IEC 60694, second edition, published in 1996,
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 I[EC 60694. Amendments to these clauses and subclauses are given
under the same references whilst additional subclauses are numbered from 101.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 3.
Annexes A, B, C, D, E, F and G form an integral part of this standard.

Annexes H, I, J and K are for information only.
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The committee has decided that the contents of the base publication and its amendment 1 will
remain unchanged until 2003. At this date, the publication will be

* reconfirmed;

* withdrawn;

+ replaced by a revised edition, or
*+ amended.

COMMON NUMBERING OF STANDARDS FALLING UNDER THE RESPONSIBILITY
OF SC 17A AND SC 17C

and controlgear) is the basis of the common standard.

Numbering of the standards will follow the following principle:
a) Common standards prepared by SC 17A and SC 17C wj
b) Standards of SC 17A will start with [IEC 62271-100;
c) Standards of SC 17C will start with number IEC 6227
QQ

d) Guides prepared by SC 17A and SC 17C will t
The table below relates the new num tke old(num

IEC62271-300.

Part Tlﬂ‘e\ Old number
1 Common specifications IEC 60694
BN IEC 60516
100 High-voltage alternqrt/ng\Qurr u}\bre\ak\eré, \ IEC 60056
101 [ Synthetic testing_ Al W\ IEC 60427
102 High-voltage altér\nqting\c\urrent disconn Mearthing switches IEC 60129
103 |High-voltage switche¥ fox rated voltages abave 1 kV and less than 52 kV IEC 60265-1
104 [High-voltage ‘switghes foktated voltages'af 82 kV and above IEC 60265-2
105 | High voltaye aternating curcent switch™use combinations IEC 60420
106 High-voltag,e\&tern\a(ing\c\urre?T‘rl/Esm\bac/tors and contactor based motor-starters IEC 60470

200 Metal enc(ﬁ)séq\witch\g\ear\qd copfrolgear for rated voltages up to and including 38 kV | IEC 60298

201 InsuI é\é&ﬁ\t&:&a\a/d controlgear for rated voltages up to and including IEC 60466

202 i h\oltage\r&w vbltage\prefabricated substations IEC 61330

203 Gas=i la metal ®nclosed switchgear for rated voltages above 52 kV IEC 60517
IEC 61259

204 HigthJ{age g\a\s-insulated transmission lines for rated voltages of 72,5 kV and above IEC 61640

300 | Guide for Seispric qualification IEC 61166

301 Guide for inductive load switching IEC 61233

302 Guide for short-circuit and switching test procedures for metal-enclosed and dead tank IEC 61633
circuit-breakers

303 Use and handling of sulphur hexafluoride (SFg)in high-voltage switchgear and IEC 61634

controlgear

304 Additional requirements for enclosed switchgear and controlgear from 1 kV to 72,5 kV to |IEC 60932
be used in severe climatic conditions

305 Cable connections for gas-insulated metal-enclosed switchgear for rated voltages above |[IEC 60859
52 kV
306 Direct connection between power transformers and gas-insulated metal-enclosed IEC 61639

switchgear for rated voltages above 52 kV

307 The use of electronic and associated technologies in auxiliary equipment of switchgear |IEC 62063
and controlgear

308 Guide for asymmetrical short-circuit breaking test duty T100a -
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HIGH-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 100: High-voltage alternating-current circuit-breakers

1 General

1.1 Scope

This International Standard is applicable to a.c. circuit-breakers designed for indoor or
outdoor installation and for operation at frequencies of 50 Hz and 60 Hz on~systems having
voltages above 1 000 V.

single-phase systems and application at frequencies lower sUbject to
agreement between manufacturer and user.

This standard is also applicable to the operating deu
auxiliary equipment. However, a circuit-breaker wi anism for dependent
manual operation is not covered by this standard e gircuit making-current
cannot be specified, and such dependent manua i he objectionable because of
safety considerations.

Itaneity between the poles, with the exception of
J-reclosing, are not within the scope of this standard.

manufacturer and usen ch abnormal conditions are, for instance, cases where the voltage is higher than the
rated voltage of the circuit-breaker, conditions which may occur due to sudden loss of load on long lines or cables.

1.2 Normative references

The following normative documents contain provisions which, through reference in this text,
constitute provisions of this International Standard. For dated references, subsequent
amendments to, or revisions of, any of these publications do not apply. However, parties to
agreements based on this International Standard are encouraged to investigate the possibility
of applying the most recent editions of the normative documents indicated below. For undated
references, the latest edition of the normative document referred to applies. Members of
IEC and ISO maintain registers of currently valid International Standards.

) Figures in square brackets refer to the bibliography.
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IEC 60050(151):1978, International Electrotechnical Vocabulary — Chapter 151: Electrical and
magnetic devices

IEC 60050(441):1984, International Electrotechnical Vocabulary — Chapter 441:. Switchgear,
controlgear and fuses

IEC 60050(601):1985, International Electrotechnical Vocabulary — Chapter 601: Generation,
transmission and distribution of electricity — General

IEC 60050(604):1987, International Electrotechnical Vocabulary — Chapter 604: Generation,
transmission and distribution of electricity — Operation

IEC 60059: 1999, IEC standard current ratings

IEC 60060: all parts, High-voltage test techniques

IEC 60071-2:1996, Insulation co-ordination — Part 2: Application gu

IEC 60480:1974, Guide
equipment

IEC 60529:1989, 56 ;
IEC 60694:1996, Q

IEC 62215, High-voltage alternating current circuit-breakers — Guide for asymmetrical short-
circuit breaking test duty T100a 2

2 To be published
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