This is a preview - click here to buy the full publication

IEC 62271-1

Edition 2.0 2017-07

INTERNATIONAL
STANDARD

ORME S
INTERNATIONALE O

High-voltage switchgear and controlgear — <<
Part 1: Common specifications for alternatiyng current switchgear and

N\
coptrolgear s\\\’\
A;ﬁareillage a haute tension — \‘ﬁ\@
Partie 1: Spécifications commq@S pour appareillage a courant alternatif

Q\
xO
O
o

O® |
Q

O

N

INTIE IONAL

EL :(%TECHNICAL

COMMISSION

COMMISSION
ELECTROTECHNIQUE
INTERNATIONALE

ICS 29.130.10; 29.130.99 ISBN 978-2-8322-4353-4

Warning! Make sure that you obtained this publication from an authorized distributor.
Attention! Veuillez vous assurer que vous avez obtenu cette publication via un distributeur agréé.

® Registered trademark of the International Electrotechnical Commission
Marque déposée de la Commission Electrotechnique Internationale


https://webstore.iec.ch/publication/32982&preview
https://iecnorm.com/api/?name=455aa75ddb23d5bfb8ca12405d895b76

-2- IEC 62271-1:2017 © IEC 2017

CONTENTS

FOREWORD ...ttt et ettt et et et ettt et et e et e et e et e et e e et a e e anns 8
INTRODUGCTION ..ottt e e et e et et e e et e e e et e e e et e e e e e e eanns 11
ST o 1= S 12
NOrMative refErENCES ... e 12
Terms and defiNitioNS ... e 14
3.1 General terms and definitioNS ..o 15
3.2 Assemblies of switchgear and controlgear ............ccoooiiiiiiiiiinin L 2L .18
3.3 Parts of assemblies ........ooiiiiiiii e N .18
3.4 SWItChING AEVICES ...oviiiiii e s e .18
3.5 Parts of switchgear and controlgear ..........cc.ccooviiiiiiiin O .18
3.6 Operational characteristics of switchgear and controlgear.............. ...l .22
3.6.5 Terms and definitions relative to pressure (or density)...... N .ol .23
3.6.6 Terms and definitions relating to gas and vacuum tightness ........................ .23
3.6.7 Terms and definitions relating to liquid tightness.....co. ./ .25
3.7 Characteristic quantities ....... ..o S .25
3.8 Index of definitions........coviiiiiii e T .26
Normal and special service conditions ... e .28
4.1 Normal service conditions .........oooveiiiiiin S .28
411 General .o D .28
4.1.2 Indoor switchgear and controlgeain.....oooveiiiii i .28
4.1.3 Outdoor switchgear and controlgear ............ooveiiiiiiiiii e .29
4.2 Special service conditions........ 00l .29
4.21 General ..o .29
4.2.2 F N 4] (T = SRR .29
4.2.3 ExXposure to pollUtion) .. ... .30
4.2.4 Temperature andthumidity ... .30
4.2.5 Exposure to(abnormal vibrations, shock or tilting .................coooiin, .30
4.2.6 WiINA SP@EA: ..o L. 31
4.2.7 Oth e PaArAMEIEIS ..o .31
= T 1= S S .31
5.1 L= 2T = PP .31
5.2 Rated voltage (Up) .o .31
5.2 L= a1 =Y PPN .31
52,2 Range | for rated voltages of 245 kV and below ...........ccoooiiiiiiiiiiniinne, .31
5.2.3 Range 11701 rated VOITages abOVE 24D KV .. i ieieaanansmnnnnsnnannaanannnnnns 32
5.3 Rated insulation level (Ug, Up, Ug)..ooovoioiiiiiii 32
54 Rated frequenCy (f) . .ooooorriie 36
5.5 Rated continuous current (1) c......ooooiiiiiiiiiiii 36
5.6 Rated short-time withstand current (Z) ... 36
5.7 Rated peak withstand current (Ip) ......................................................................... 37
5.8 Rated duration of short-circuit (f)..........coooeeiiio 37
5.9 Rated supply voltage of auxiliary and control circuits (Ug) .......cccoocuvmmiiiiiiiiiiiiinnn, 37
5.9.1 GBNEIAL .. 37
5.9.2 Rated supply voltage (Ug) .....oooooieiiiiiiiiic 37
5.10 Rated supply frequency of auxiliary and control circuits ...............ccoociiiiiiininnnn.. 38

5.11 Rated pressure of compressed gas supply for controlled pressure systems .......... 38


https://webstore.iec.ch/publication/32982&preview
https://iecnorm.com/api/?name=455aa75ddb23d5bfb8ca12405d895b76

IEC 62271-1:2017 © IEC 2017 -3-

6 Design and CONSTrUCHION ... e 39
6.1 Requirements for liquids in switchgear and controlgear...............ccooiiiiiiiiienenn.. 39
6.2 Requirements for gases in switchgear and controlgear ............ccooooiiiiiiininnenn. 39
6.3 Earthing of switchgear and controlgear .............ooiiiiiiiii e 39
6.4 Auxiliary and control equipment and CirCuits ... 39

6.4.1 GBNEIAL .. 39
6.4.2 Protection against electric ShOCK ..o 40
6.4.3 Components installed in eNClOSUIreS ... ......oveiiiiii e 40
6.5 Dependent power operation .........o..e.veeieeieieieieeieieniie e .43
g.6 Stored energy Operation..... ..o A .43
6.6.1 GENEIAI .. e 43
6.6.2 Energy storage in gas receivers or hydraulic accumulators..............7 ... .44
6.6.3 Energy storage in springs (or weights)..........coooiiiin Bt .44
6.6.4 Manual Charging ... e (e e e ee e 44
6.6.5 MOtOr Charging ....couuceeiiii e N 44
6.6.6 Energy storage in capacitors .........cooveiviiiiiiiii 44
q.7 Independent unlatched operation (independent manual or power operation) ...... . 44
g.8 Manually operated actuators ...........ocoiiiiiiiini e T 45
g.9 Operation of releases......ccuvviiiiiiiiiiee e S e .45
6.9.1 LT o T=T = | PN B 45
6.9.2 Shunt closing release ..o S 45
6.9.3 Shunt opening release ... DM .45
6.9.4 Capacitor operation of shunt releases..........cccovviiiiiiiiiiiici e, .45
6.9.5 Under-voltage release ..o i 46
g.10 Pressure/level indication .......... o0l e 46
6.10.1 GaAS PrESSUIE couiinitiiie e aa et .46
6.10.2 Liquid leVel oo e b 46
.11 Nameplates.. ..o s b 46
6.11.1 LT U= = | o N B 46
6.11.2 Y o] o 1 o= o] o T P A8 46
G.12  LOCKING EVIGES c e e e 48
G-13 Position iINAiCatioN ... .o .48
g.14 Degrees.of protection provided by enclosSUres..........cccoeviiiiiiiiiii e, .48
6.14.1 (€Y o= = | PN B 48
6.14.2 Protection of persons against access to hazardous parts and protection
of the equipment against ingress of solid foreign objects (IP coding) ...........}. 48
6143 Protection against ingress of water (IP coding) .......cc.cooovviiiiiiiiiiiii s 48
6M4 .4 Protection ngninef mechanical impar\i‘ under normal service caonditions
(41 eTeTe 11 0 T ) PP 48
6.15 Creepage distances for outdoor insSulators ...........ccceviiiiiiiiiiiice e 49
6.16 Gas and vacuum tightNesS ......c.iiii i 49
6.16.1 LY o= = | P 49
6.16.2 Controlled pressure systems for gas........ocoeiiiiiiiiiiiiii e 49
6.16.3 Closed pressure systems for gas ... 49
6.16.4 Sealed PressUre SYSIEMS ..o 50
6.17 Tightness for liquid SYStEMS ... o 50
6.17.1 LY o= = | P 50
6.17.2 LEaKaAgE FalE S e i 50
6.18 Fire hazard (flammability) ..o 50


https://webstore.iec.ch/publication/32982&preview
https://iecnorm.com/api/?name=455aa75ddb23d5bfb8ca12405d895b76

-4 - IEC 62271-1:2017 © IEC 2017

6.19 Electromagnetic compatibility (EMC) ..o 50
T4 O B = 1A= 21 11 [0 o P 51
G B O 4 o X1 o o I P 51
6.22 Filling levels for insulation, switching and/or operation.................cooii. 51
LI ST (] £ T PPN 51
7.1 LT a1 = PP 51
7.1.1 BSOS et 51
7.1.2 Information for identification of test objects...........coooiii 51
7.1.3 Information to be included in type-testreports ...........oooeeeieeenieeiienieenieiiee . 52
7.2 DieleCtric testS .o e D .52
7.2.1 GENEIAL .. e .52
7.2.2 Ambient air conditions during tests ........coooiiiiiiii O .52
7.2.3 Wet test procedure .. ... .53
7.2.4 Arrangement of the equipmeNnt........ccooiiii i B .53
7.2.5 Criteria to pass the test ... N .54
7.2.6 Application of the test voltage and test conditions.......Z\ ..ol .54
7.2.7 Tests of switchgear and controlgear of Uy < 245 KV.C), V.o, .58
7.2.8 Tests of switchgear and controlgear of U, > 245-KkV-..............l .58
7.2.9 Artificial pollution tests for outdoor insulators. S oo .59
7.2.10 Partial discharge tests . ..o e .59
7.2.11 Dielectric tests on auxiliary and control@ircuits............ccoooiiiiiiiiiinin e, .59
7.212 Voltage test as condition check ... . .59
7.3 Radio interference voltage (RIV) test .ox i, .60
7.4 Resistance measurement. ... .. ..o e .60
7.4.1 Measurement of the resistance of auxiliary contacts class 1 and class 2...... ..60
7.4.2 Measurement of the resistance of auxiliary contacts class 3 ........................ .60
7.4.3 Electrical continuity of\earthed metallic parts test .............ccoooiiiiiiiiiinnne, .60
7.4.4 Resistance measurément of contacts and connections in the main
circuit as @ condition CheCK .........oiuiiiiii .60
7.5 ContinUOUS CUMEN eSS ..o .61
7.5.1 Condition of the test ObjecCt ... .61
7.5.2 Arrangement of the equipment ... .61
7.5.3 Test gUrrent and duration...... ... .62
7.5.4 Temperature measurement during test ... .63
7.5.5 Resistance of the main circuit............. e, .64
7.5.6 Criteria to PasS 1St ..o .64
7-6 Short-time withstand current and peak withstand current tests............................ .68
761 General 68
7.6.2 Arrangement of the equipment and of the test circuit .......................ol. 68
7.6.3 Test current and duration...... ... 69
7.6.4 Conditions of the test object after test...........ccooiiiii 70
7.7 Verification of the protection ... 70
7.7.1 Verification of the IP coding ..o 70
7.7.2 Verification of the 1K codiNg ..o 70
7.8 TIGNtNESS 1ESES i 71
7.8.1 GBNEIAL .. 71
7.8.2 Controlled pressure systems for gas........cooviiiiiiiiiii e 72
7.8.3 Closed pressure Systems fOr gas .......oiuiiiiiiiiii e 72
7.8.4 Sealed Pressure SYSteMS ... 73


https://webstore.iec.ch/publication/32982&preview
https://iecnorm.com/api/?name=455aa75ddb23d5bfb8ca12405d895b76

IEC 62271-1:2017 © IEC 2017 -5-

7.8.5 Liquid tightness tests ... 73
7.9 Electromagnetic compatibility tests (EMC) ......oivniiniiii e 73
7.9.1 EMiSSION 1eStS L. 73
7.9.2 Immunity tests on auxiliary and control Circuits ..., 76
7.9.3 Additional EMC tests on auxiliary and control circuits ..............ccocceeiiiiiinnnnn.. 78
7.10 Additional tests on auxiliary and control CirCuits ...........ccocooiiiiiiiiiii 79
7.10.1 GBNEIAL .. 79
7.10.2 Functional tests ... 79
7.10.3 Verification of the operational characteristics of auxiliary contacts................. 79
7.10.4 Environmental tests ... ... A .80
7.10.5 Dielectric test ..o e N .81
7.11  X-radiation test for vacuum interrupters ...........cooeieiiiiiiiiiiiim L. 81
7111 General requirements ... ..o D .81
7.11.2 Test voltage and measurement procedure ..........coooivieiiieinel e, .83
7.11.3 Acceptance criteria.......co.oovviiiiiiii e D .83
8 Routing testS ..ouie e A N .84
8.1 General.....ooo i O .84
§.2 Dielectric test on the main circuit ... .84
8.3 Tests on auxiliary and control CirCuits .........ccooi i S, .85
8.3.1 Inspection of auxiliary and control circuits, and verification of conformity
to the circuit diagrams and wiring diagrams ..........coooviiiiiiiii e, .85
8.3.2 Functional tests ... A N .85
8.3.3 Verification of protection against electrical shock...........c...coooiiiiiil ..85
8.3.4 Dielectric teStS .o T .85
8.4 Measurement of the resistance ofthe main circuit..............c.cooiiii. .85
8.5 TIghtNess teSt oo i .86
8.5.1 GENEIAl .. N .86
8.5.2 Controlled pressuresystems for gas.......oooooiii i .86
8.5.3 Closed pressure 8ystems fOr gas ......viiiiiiiiii e ..86
8.5.4 Sealed PressUre SYSTEMS ...t .86
8.5.5 Liquid tightness tests ... .86
8.6 Design and-VisuUal CheCKS ... ... .86
9 | Guide to the sglection of switchgear and controlgear (informative) ............................. .87
9.1 LT 7= = Y PSP 87
9.2 Setection of rated values. ... ... .87
9.3 Cable-interface CoNSIderations...........ooouiiiiiiiii .87
9.4 Continuous or temporary overload due to changed service conditions................. .87
5 Eavirermentataspeets——m—m—m—/m—o0—o0m0Dm000m0m0m0m0 0000000000000/ . 87
9.5.1 Service CONAITIONS ... e e e e e 87
9.5.2 Clearances affected by service conditions ...........ccoooiiiiiiiiii, 87
9.5.3 High NUMIdity ... e 87
9.5.4 Solar radiation ... e 88
10 Information to be given with enquiries, tenders and orders (informative)........................ 88
O O 7= o Y = S 88
10.2 Information with enquiries and Orders ...........ccooviiii i 88
10.3 Information with tenders..... ... 89
11  Transport, storage, installation, operating instructions and maintenance........................ 90
T T 7= o Y =Y S 90
11.2 Conditions during transport, storage and installation....................coccoiiiinn. 90


https://webstore.iec.ch/publication/32982&preview
https://iecnorm.com/api/?name=455aa75ddb23d5bfb8ca12405d895b76

-6 - IEC 62271-1:2017 © IEC 2017

T1.3  INStallation ..o e 90
11.3.1 GBNEIAL .. 90
11.3.2 Unpacking and Hfting ....oo.oiuiii e 90
11.3.3 ASSEIMDIY e 91
11.3.4 1/ o T 1 o Y S 91
11.3.5 (O70T ] o 1= o1 o o I 91
11.3.6 Information about gas and gas mixtures for controlled and closed

PrESSUIE SYSIOMIS Lottt 91
11.3.7 Final installation iNSpection ..o 92
11.3.8 Basic input data by the user ... AL .92
11.3.9 Basic input data by the manufacturer...............coooii e .92

1.4  Operating iNStruCtioONS .. ... o e .93

P1.5  MaiNteNaNCE ... (e .93
11.5.1 GENEIAI .. e e .93
11.5.2 Information about fluids and gas to be included in maintenance manual ...... .93
11.5.3 Recommendations for the manufacturer................coocoa .93
11.5.4 Recommendations forthe user ...t .94
11.5.5 Failure report ... SO .95

B2 IS T 1 =Y U i PP .96

TY2.1  General .o 96

12.2 Precautions by manufacturers...........cooooi o Do .97

2.3  Precautions DY USErS ... N e e .97

13 |Influence of the product on the environment . . e .97
Annex A (normative) ldentification of test 0bjeCtS........cooeiiiiiiii .99

A.1 GENETAL . e 99

A.2 [ F 1 €= SO UPNN 99

A.3 D= 1T o o 1 T PP .99

Anngex B (informative) Determination of the equivalent RMS value of a short-time

current during a short-circuit offa~given duration ..o 101

Anngex C (normative) Methodfor the weatherproofing test for outdoor switchgear and

LoT0 o1 (0] [o == S 102

Annex D (informative)\References for auxiliary and control circuit components .................. 105

Annex E (normative)) Tolerances on test quantities during tests ..............coooiiiiiiinnld 107

Annex F (informative) Information and technical requirements to be given with

enqliries, teNAErs and OFAErS ... e 110
A L= o 1= Y 110
2 Normal and special service conditions (refer to Clause 4) ..........coccoevviiiiiiinnnnnn.. 110

F3 RATINGS (TETET T0 TTAUSE D) ...cvevemmrmmsrnsmnsanamamamamsmm o e i amnamaaannnees 111

F.4 Design and construction (refer to Clause 6) ........cooiiiiiiiiiiiiiii e 111

F.5 System iNfOrmMation . ... 112

F.6 Documentation for enquiries and tenders ... 112

Annex G (informative) List of SymboOlS ..o 113
Annex H (informative) Electromagnetic compatibility on site ..., 114
Annex | (informative) List of notes concerning certain countries ............ccooooiiiiiiiiininnenn. 115
Annex J (informative) Extension of validity of type tests........cccoooviiiiii i 116

J.1 L= 1= - Y U 116

J.2 DIl CtiC tESES e 116

J.3 Short-time withstand current tests ... 116


https://webstore.iec.ch/publication/32982&preview
https://iecnorm.com/api/?name=455aa75ddb23d5bfb8ca12405d895b76

IEC 62271-1:2017 © IEC 2017 -7-

J.4 ContinUOUS CUITENt teST .. . e 116
J.5 Electromagnetic immunity test on auxiliary and control circuits ........................... 117
J.6 Environmental tests on auxiliary and control circuits ...........cccooeiiiiiiiiiiiinn e 117
Annex K (informative) Exposure to pollution...... ... 118
K.1 LT =Y o 1= ¥ P 118
K.2 Pollution [EVEIS ... 118
K.3 Minimum requirements for switchgear............ccoooii i 118
BB O g AP Y e 120
Figyre 1 — Examples of classes of contacts...........ccooviiiiiiiii e WA S .43
Figyre 2 — Diagram of connections of a three-pole switching device........................00~ ... .55
Figyre 3 — Diagram of a test circuit for the radio interference voltage test.........«. . .......... .74
Figyre 4 — Test location of radiation survey instrument ... e, .83
Figyre B.1 — Determination of short-time current..................cooi U e 101
Figyre C.1 — Arrangement for weatherproofing test............cooooi 103
Figyre C.2 — Nozzle for weatherproofing test ..o L 104
Table 1 — Rated insulation levels for rated voltages of range\j“Series | ........cc.cooiiiiiiinnld .33
Table 2 — Rated insulation levels for rated voltages of range |, series Il (based on
current practice in some countries, including US)..... e .34
Table 3 — Rated insulation levels for rated voltages*of range Il ... .35
Table 4 — Additional rated insulation levels for tange |l, based on current practice in
some countries, INCIUdING US .. ... e L. 36
Table 5 — Peak factors for rated peak withstand current................c.cooiiii i, .37
Table 6 — Direct current voltage ... i .38
Table 7 — Alternating current VOIa@e .......oouiiiiii .38
Table 8 — Auxiliary CONtaCt ClaSSES .......iuiiiiii e e .42
Tabje 9 — Nameplate information ... e .47
Table 10 — Test conditions in general Case ..o .55
Table 11 — Power-frequiency test conditions ... ..o .56
Table 12 — Impulsetest CONAItIONS .. ... e .57
Table 13 — Testconditions for the alternative method ... .57
Table 14 —Limits of temperature and temperature rise for various parts, materials and
dielgctrics of high-voltage switchgear and controlgear .........c..coiiiiiiiiii .65
Table IS — Permissible leakage rates for gas systems .72
Table 16 — Application of voltages at the fast transient/bursttest..............c.coooiiiiin. 77
Table 17 — Application of voltage at the damped oscillatory wave test....................l. 77
Table 18 — Assessment criteria for transient disturbance immunity..................co. 78
Table D.1 — List of reference documents for auxiliary and control circuit components ........ 105
Table E.1 — Tolerances on test quantities for type test........ccccooiiiii i, 108
Table K.1 — Environmental examples by site pollution severity (SPS) class.............cccoeeunee. 119

Table K.2 — Minimum nominal specific creepage distance by pollution level....................... 119


https://webstore.iec.ch/publication/32982&preview
https://iecnorm.com/api/?name=455aa75ddb23d5bfb8ca12405d895b76

-8 - IEC 62271-1:2017 © IEC 2017

INTERNATIONAL ELECTROTECHNICAL COMMISSION

HIGH-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 1: Common specifications for alternating
current switchgear and controlgear

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization”’compifising
aJl national electrotechnical committees (IEC National Committees). The object of IEC ‘is to promote
international co-operation on all questions concerning standardization in the electrical and. electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specificatjons,
chnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter‘referred to as [“IEC
ublication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee inter¢sted

the subject dealt with may participate in this preparatory work. International, governmental and [non-
gpvernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates clpsely
ith the International Organization for Standardization (ISO) in accordance) with conditions determined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express,\as nearly as possible, an internatjonal
cpnsensus of opinion on the relevant subjects since each technical<committee has representation frofn all

interested IEC National Committees.

3) IEC Publications have the form of recommendations for international use and are accepted by IEC Natjonal
ommittees in that sense. While all reasonable efforts are{made to ensure that the technical content of IEC
ublications is accurate, IEC cannot be held responsible’ fér the way in which they are used or for| any

isinterpretation by any end user.

4) Im order to promote international uniformity, IEC Natienal Committees undertake to apply |IEC Publications
tlansparently to the maximum extent possible inCtheir national and regional publications. Any diverggence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

C itself does not provide any attestation'«f conformity. Independent certification bodies provide confofmity
assessment services and, in some areasy access to IEC marks of conformity. IEC is not responsible fof any
services carried out by independent ceftification bodies.

6)
7)

Il users should ensure that they have the latest edition of this publication.

o liability shall attach to IEC~0x its directors, employees, servants or agents including individual expertd and
embers of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out_of~the publication, use of, or reliance upon, this IEC Publication or any other| IEC
ublications.

8) Attention is drawn to"the Normative references cited in this publication. Use of the referenced publicatiops is

indispensable_forthe correct application of this publication.

9) Attention isTdrawn to the possibility that some of the elements of this IEC Publication may be the subjdct of

pptent rights” IEC shall not be held responsible for identifying any or all such patent rights.

International Standard |IEC 62271-1 has been prepared by technical committee 17: I-1igh-

voltage-switchgearand-controlgear
g WHGRGea—aha RH-o+g8at-

This second edition cancels and replaces the first edition published in 2007 and Amendment
1:2011. This edition constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

New numbering in accordance with [ISO/IEC directives, Part2 (2016) and IEEE
Std. C37.100.1.

4.1.2 a) The normal service condition for indoor switchgear is limited to one range of 40 °C
to -5 °C.
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4.1.3 a) The normal service condition for outdoor switchgear is limited to one range of 40 °C

to -25 °C.

4.2.2: The specifications from IEC 60071-2:1996 are adopted for altitude correction factors
above 1 000 m.

5.2.2: Range |, the rated voltage of 40,5 kV is added Series | Table 1; Table 2 and Table 4
are updated on recommendation of the US National Committee.

6.8: New subclause added for manual operated actuators consistent with “Man Machine

Interface” recommendations of IEC 60447 [1] 1.

7.2.6.1:Insert the wording regarding preliminary impulses across open vacuum interrupters

7.3:

7.5.

7.5.

7.10Q:

7.11

"5

Changed the requirement for radio interference voltage to a rated voltage. levs
245 kV and above, instead of 123 kV and above. This change is based an“repo
positive test and service experience of utility representatives in the mainteng
team of this standard.

5, Table 14:

a) Introduced the distinction of parts in “OG” (oxidizing gas)*or in “NOG”
oxidizing gas) replacing the former “air” and “SFg”;

b) Increased the allowable temperature rise for some-fparts in groups 1 and
Table 14 according to IEC TR 60943 [2];

c) Expanded the definition of allowable temperaturéstise for categories of access
surfaces with reference to IEC Guide 117 [3]. See also point 15 in 7.5.6.2.

5.2: Point 5 is modified to clarify the introduction of/“OG” and “NOG” gas.

Some tests were removed because the rélevant test standards of IEC 60068 se
were modified or withdrawn.

vacuum interrupters.

Former informative Annex H: Corrosion is deleted, the content is part

IEC

New
test

New

The

TR 62271-306 [4].

Annex J (informative): Added informative guidelines for the extension of validity of

D

Annex K (informative): Added informative guidelines about exposure to pollution

text of this International Standard is based on the following documents:
FDIS Report on voting
17/1033/FDIS 17/1037/RVD

| of

rted

nce

not

P of

ible

ries

.3: The acceptance criteria for X-radiation“esting are modified to recognize higher rated

of

ype

Full

mnrormation on tne votng 101 the approval o1 tnis International standara can pe 1oun

the report on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

din

The reader’s attention is drawn to the fact that Annex | lists all of the “in-some-country”
clauses on differing practices of a less permanent nature relating to the subject of this
standard.

1 Numbers in square brackets refer to the Bibliography.
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The list of all parts of the IEC 62271 series under the general title, High-voltage switchgear
and controlgear, can be found on the IEC website.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

. Lmended.



https://webstore.iec.ch/publication/32982&preview
https://iecnorm.com/api/?name=455aa75ddb23d5bfb8ca12405d895b76

IEC 62271-1:2017 © IEC 2017 -1 -

INTRODUCTION

In the preparation of this FDIS draft for the general revision of IEC 62271-1:2007 and

IEC 62271-1:2007/AMD1:2011,

principles:

Application of horizontal standards — such application is mandatory for product standa

the maintenance team was motivated by the following

rds,

(reference IEC Guide 108 [5]). A typical example is the application of IEC 60071 (all parts)

dealing with insulation coordination.
Application of the "principle of verifiability" — as defined in the Directives, Part 2,

5.5

<ZUT0o) ...UnNly those requirements wnicn can be veriiied shall De Imnciuded. .

Drganizing information in the proper clause, e.g. terms and definitions in Clause. 3y r
alues in Clause 5. For example, the values of rated continuous current are specifig
Clause 5 but the conditions of test and acceptance criteria (e.g. temperatureyrise lin
are moved to Clause 7.

vhich the switchgear and controlgear is expected to operate. For example: “S
adiation does not exceed a level of 1 000 W/m?” rather than “Solaf radiation up to a |
bf 1 000 W/mZ2 should be considered”.

Ratings in Clause 5 have been limited to reflect the common specifications of
witchgear and controlgear that are specified by the user,and are necessary for operg
bn the user‘s network. See the last paragraph of 5.1 for addition clarification.

Statements or informative NOTES that reflect deSign guides (not requirements
application (not standard requirements) are either.femoved or moved to Clause 9.

For example, the following former NOTE contains“both a design guide and an applicg
ssue, neither of which belongs to normal service conditions:
Under certain levels of solar radiation, appropriate measures, for example roofing, fo

brder not to exceed the specified temperature rises and pressure rise limits”.

Specifications for design and construction in Clause 6 have been limited to requirem
hat can be verified by test or inspection.

References to tests and, ‘procedures that relate to transportation, installaf
commissioning and maintenance have been moved to Clause 11.

mprove wording to_ ‘minimize the possibility of miss-interpretation or conflig
nterpretations of thé.specifications, methods or criteria.

Elimination of hanging paragraphs and actual or potential circular references. Refere
{o ISO/IEC Directives, Part 2, 22.3.3 (2016).

hted
d in
nits)

Normal service conditions in Clause 4 are unambiguous statements of>conditions unpder

olar
bvel

the
tion

or

tion

ced

entilation, test simulating solar gain, ete;{’may be necessary, or derating may be used, in

bents
ion,
ting

nce

As a result ofthe application of these principles or objectives, the FDIS draft includes more

revi

s5ions that'might otherwise be expected.
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HIGH-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 1: Common specifications for alternating
current switchgear and controlgear

Scope

Thig
outd
hav

Thig
spe

NOT
term
to an

2

The
con
cite
any

IEC

IEC
thed

IEC
and

IEC
Dep

IEC
tech

IEC

part of IEC 62271 applies to AC switchgear and controlgear designed for indoor.an
oor installation and for operation at service frequencies up to and including 60\Hz
ng rated voltages above 1 000 V.

document applies to all high-voltage switchgear and controlgear except”as other

d including 52 kV.

Normative references

cified in the relevant IEC standards for the particular type of switchgear @and controlgea.

d/or
and

vise

= For the use of this document, high-voltage is defined as the rated voltage”above 1 000 V. However], the
medium voltage is commonly used for distribution systems with voltages above! 1 kV and generally appligd up

following documents are referred to in the text_ iy such a way that some or all of their
ent constitutes requirements of this documeni: For dated references, only the edition
l applies. For undated references, the latest edition of the referenced document (inclugling
amendments) applies.

60038:2009, /IEC standard voltages

60050-131:2002, International .Eléctrotechnical Vocabulary (IEV) — Part 131: Cifcuit
ry

60050-151:2001, International Electrotechnical Vocabulary (IEV) — Part 151: Electtical
magnetic devices

60050-192:2015, )'International Electrotechnical Vocabulary (IEV) - Part [92:
endability

60050-351%, International Electrotechnical Vocabulary (IEV) — Part 351: Control
nology

60050-441:1984, International Electrotechnical Vocabulary (IEV) — Part 441: Switchgejar,

controlgear and fuses

IEC

60050-441:1984/AMD1:2000

IEC 60050-551, International Electrotechnical Vocabulary (IEV) — Part 551: Power electronics

IEC

60050-581:2008, International Electrotechnical Vocabulary (IEV) - Part 581:
Electromechanical components for electronic equipment

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

IEC 60050-605, International Electrotechnical Vocabulary (IEV) — Chapter 605: Generation,
transmission and distribution of electricity — Substations
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IEC 60050-614:2016, International Electrotechnical Vocabulary (IEV) — Part 614: Generation,
transmission and distribution of electricity — Operation

IEC 60050-811, International Electrotechnical Vocabulary (IEV) — Part 811: Electric traction

IEC 60050-826:2004, International Electrotechnical Vocabulary (IEV) — Part 826: Electrical
installations

IEC 60060-1:2010, High-voltage test techniques — Part 1. General definitions and test
requirements

IEC|60068-2-1:2007, Environmental testing — Part 2-1: Tests — Test A: Cold
IEC|60068-2-2:2007, Environmental testing — Part 2-2: Tests — Test B: Dry heat

IEC|60068-2-30:2005, Environmental testing — Part 2-30: Tests — Test Db:(Damp heat, cyclic
(12 + 12 h cycle)

IEC|60071-1:2008, Insulation co-ordination — Part 1: Definitions, principles and rules
IEC|60071-1:2006/AMD1:2010

IEC|60071-2:1996, Insulation co-ordination — Part 2: Application guide
IEC|60085:2007, Electrical insulation — Thermal evaluation and designation

IEC|60255-21-1:1988, Electrical relays — Part 21.\Vibration, shock, bump and seismic tests on
medsuring relays and protection equipment — Section One: Vibration tests (sinusoidal)

IEC|60270, High-voltage test techniques.*x Partial discharge measurements

IEC|60296, Fluids for electrotechnical applications — Unused mineral insulating oils| for
tranisformers and switchgear

IEC|60376, Specification of fechnical grade sulphur hexafluoride (SFg) for use in electfical
equlpment

IEC|60480, Guidelines for the checking and treatment of sulphur hexafluoride (SFg) tgken
from electrical equipment and specification for its re-use

IEC|605074 \Artificial pollution tests on high-voltage ceramic and glass insulators to be ysed
on g.c. systems

|EC"66512=2=2—Comnmectorsforefectromceguiprent =—festsand-measurenents = Part2-2:
Electrical continuity and contact resistance tests — Test 2b: Contact resistance — Specified
test current method

IEC 60529:1989, Degrees of protection provided by enclosures (IP Code)
IEC 60529:1989/AMD1:1999
IEC 60529:1989/AMD2:2013

IEC TS 60815-1:2008, Selection and dimensioning of high-voltage insulators intended for use
in polluted conditions — Part 1: Definitions, information and general principles

IEC TS 60815-2:2008, Selection and dimensioning of high-voltage insulators intended for use
in polluted conditions — Part 2: Ceramic and glass insulators for a.c. systems
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IEC TS 60815-3:2008, Selection and dimensioning of high-voltage insulators intended for use
in polluted conditions — Part 3: Polymer insulators for a.c. systems

IEC 61000-4-4, Electromagnetic compatibility (EMC) — Part 4-4: Testing and measurement
techniques — Electrical fast transient/burst immunity test

IEC 61000-4-11, Electromagnetic compatibility (EMC) — Part 4-11: Testing and measurement
techniques — Voltage dips, short interruptions and voltage variations immunity tests

IEC

61000-4-17:2009, Electromagnetic compatibility (EMC) — Part 4-17: Testing

and

meg

IEC
tech

IEC
tech
imm

IEC
Imm

IEC
Imm

IEC
prod

IEC
prod

IEC
aga

IEC
sulp

CIS
cha

CIs
equ

surement techniques — Ripple on d.c. INput power port Immunity fest

61000-4-18, Electromagnetic compatibility (EMC) — Part 4-18: Testing and measuren
niques — Damped oscillatory wave immunity test

61000-4-29, Electromagnetic compatibility (EMC) — Part 4-29: Testing @nd measuren
niques — Voltage dips, short interruptions and voltage variations on d.c. input power
unity tests

61000-6-2, Electromagnetic compatibility (EMC) — Part6+2: Generic standard
unity for industrial environments

61000-6-5, Electromagnetic compatibility (EMC) =\Part 6-5: Generic standard
unity for equipment used in power station and substation environment

61180, High-voltage test techniques for low-voltage equipment — Definitions, test
edure requirements, test equipment

61810-7:2006, Electromechanical elementary relays — Part 7: Test and measuren
edures

62262:2002, Degrees of protection provided by enclosures for electrical equipn
nst external mechanical impacts (IK code)

62271-4, High-voltage-switchgear and controlgear — Part 4: Handling procedures
hur hexafluoride (SFg) and its mixtures

PR 11:2015, Industrial, scientific and medical equipment — Radio-frequency disturbg
facteristics =-Limits and methods of measurement

PR TR-18-2, Radio interference characteristics of overhead power lines and high-vol
pmeént— Part 2: Methods of measurement and procedure for determining limits

hent

hent
oort

and

hent

hent

for

nce

age
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

APPAREILLAGE A HAUTE TENSION -

Partie 1: Spécifications communes pour
appareillage a courant alternatif

AVANT-PROPOS

L Commission Electrotechnique Internationale (IEC) est une organisation mondiale de /normalis
cpmposée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC))L’'IEC a
opjet de favoriser la coopération internationale pour toutes les questions de normalisation dans les dom
de I'électricité et de I'électronique. A cet effet, I'lEC — entre autres activités — publie des No

Ation
pour

ines
rmes

internationales, des Spécifications techniques, des Rapports techniques, des Spécifications accessiblefs au
public (PAS) et des Guides (ci-aprés dénommés «Publication(s) de I'lEC»). Leur élabgration est confiée g des

cpmités d'études, aux travaux desquels tout Comité national intéressé par le sujet traité peut participer

Les

organisations internationales, gouvernementales et non gouvernementales, enliaison avec I'lEC, particjpent

également aux travaux. L'IEC collabore étroitement avec I'Organisation Internationale de Normalisation (
selon des conditions fixées par accord entre les deux organisations.

SO),

Les décisions ou accords officiels de I'l[EC concernant les questions techniques représentent, dans la mgsure
du possible, un accord international sur les sujets étudiés, étant doniaé que les Comités nationaux intérgssés

spnt représentés dans chaque comité d'études.

Les Publications de 'lEC se présentent sous la forme de recommandations internationales et sont agrgées

cpmme telles par les Comités nationaux de I'lEC. Tous les _efforts raisonnables sont entrepris afin que
s|lassure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsab
I'Bventuelle mauvaise utilisation ou interprétation qui en estfaite par un quelconque utilisateur final.

esure possible, a appliquer de fagon transparente_les Publications de I'lEC dans leurs publications natio

2.0 3 0O

bgionales correspondantes doivent étre indiquées en termes clairs dans ces dernieres.

C O =

pbnformité de I'lEC. L’IEC n'est responsable d'aucun des services effectués par les organismes de certific
dépendants.

4 3

ous les utilisateurs doivent s'asstrer qu'ils sont en possession de la derniére édition de cette publication.

ucune responsabilité ne doit® étre imputée a I'l[EC, a ses administrateurs, employés, auxiliaire
andataires, y compris ses experts particuliers et les membres de ses comités d'études et des Co
nptionaux de I'lEC, pour ‘tout préjudice causé en cas de dommages corporels et matériels, ou de tout
dommage de quelquehature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les

toute autre Publication de I'lEC, ou au crédit qui lui est accordé.

Llattention est)attirée sur les Références normatives citées dans cette publication. L'utilisation de publical
r¢férencéesest obligatoire pour une application correcte de la présente publication.

Llattentionest attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent

de.brevet et de ne pas avoir signalé leur existence.

'IEC
e de

ans le but d'encourager I'uniformité internationale, desyComités nationaux de I'lEC s'engagent, dans todte la

ales

I régionales. Toutes divergences entre toutesPublications de I'lEC et toutes publications nationales ou

IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépendants
urnissent des services d'évaluation de\‘conformité et, dans certains secteurs, accédent aux marquegs de

Ation

ou
nités
hutre
frais

justice) et les déperises découlant de la publication ou de I'utilisation de cette Publication de I'lEC qu de

tions

faire

bjet\de droits de brevet. L’IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits

La Norme internationale IEC 62271-1 a été établie par le comité d'études 17 de I'lEC:
Appareillage haute tension.

Cette deuxiéme édition annule et remplace la premiere édition parue en 2007 et
I'Amendement 1:2011. Cette édition constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

Nouvelle numérotation conformément aux Directives ISO/IEC, Partie 2 (2016) et a I'lEEE
Std. C37.100.1.
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