IEC 61936-1:2021-07(en-fr)

IEC IEC 61936-1

o
®

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Edition 3.0 2021-07

colour
inside

Power installations exceeding 1 kV AC and 1,5 kV DC —
Part1: AC

Installations électriques de puissance de tension supérieure a 1 kV en courant
alternatif et 1,5 kV en courant continu —
Partie 1: Courant alternatif




THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2021 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, 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
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or
your local IEC member National Committee for further information.

Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite
ni utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie
et les microfilms, sans I'accord écrit de I''lEC ou du Comité national de I''EC du pays du demandeur. Si vous avez des
questions sur le copyright de I'lEC ou si vous désirez obtenir des droits supplémentaires sur cette publication, utilisez

IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20
Switzerland

www.iec.ch

les coordonnées ci-apres ou contactez le Comité national de I'lEC de votre pays de résidence.

Tel.: +41 22 919 02 11
info@iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you have the
latest edition, a corrigendum or an amendment might have been published.

IEC publications search - webstore.iec.ch/advsearchform
The advanced search enables to find IEC publications by a
variety of criteria (reference number, text, technical
committee, ...). It also gives information on projects, replaced
and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Just Published
details all new publications released. Available online and
once a month by email.

IEC Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publication or
need further assistance, please contact the Customer Service
Centre: sales@iec.ch.

IEC online collection - oc.iec.ch

Discover our powerful search engine and read freely all the
publications previews. With a subscription you will always
have access to up to date content tailored to your needs.

Electropedia - www.electropedia.org

The world's leading online dictionary on electrotechnology,
containing more than 22 000 terminological entries in English
and French, with equivalent terms in 18 additional languages.
Also known as the International Electrotechnical Vocabulary
(IEV) online.

A propos de I'lEC

La Commission Electrotechnique Internationale (IEC) est la premiére organisation mondiale qui élabore et publie des
Normes internationales pour tout ce qui a trait a I'électricité, a I'électronique et aux technologies apparentées.

A propos des publications IEC

Le contenu technique des publications IEC est constamment revu. Veuillez vous assurer que vous possédez I'édition la
plus récente, un corrigendum ou amendement peut avoir été publié.

Recherche de publications IEC -
webstore.iec.ch/advsearchform

La recherche avancée permet de trouver des publications IEC
en utilisant différents criteres (numéro de référence, texte,
comité d'études, ...). Elle donne aussi des informations sur
les projets et les publications remplacées ou retirées.

IEC Just Published - webstore.iec.ch/justpublished
Restez informé sur les nouvelles publications IEC. Just
Published détaille les nouvelles publications parues.
Disponible en ligne et une fois par mois par email.

Service Clients - webstore.iec.ch/csc

Si vous désirez nous donner des commentaires sur cette
publication ou si vous avez des questions contactez-nous:
sales@iec.ch.

IEC online collection - oc.iec.ch

Découvrez notre puissant moteur de recherche et consultez
gratuitement tous les apercus des publications. Avec un
abonnement, vous aurez toujours acces a un contenu a jour
adapté a vos besoins.

Electropedia - www.electropedia.org

Le premier dictionnaire d'électrotechnologie en ligne au
monde, avec plus de 22 000 articles terminologiques en
anglais et en francais, ainsi que les termes équivalents dans
16 langues additionnelles. Egalement appelé Vocabulaire
Electrotechnique International (IEV) en ligne.


mailto:info@iec.ch
https://www.iec.ch/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
https://oc.iec.ch/
http://www.electropedia.org/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
https://oc.iec.ch/
http://www.electropedia.org/

IEC 61936-1

Edition 3.0 2021-07

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

colour
inside

Power installations exceeding 1 kV AC and 1,5 kV DC —
Part 1: AC

Installations électriques de puissance de tension supérieure a 1 kV en courant
alternatif et 1,5 kV en courant continu —
Partie 1: Courant alternatif

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE
INTERNATIONALE

ICS 29.020; 29.080.01 ISBN 978-2-8322-9887-9

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



-2- IEC 61936-1:2021 © IEC 2021

CONTENTS

FOREWORD ...ttt et et e ettt e e et e e e e e e e e e e e e e et e e e e anns 8
INTRODUGCTION ..ot e et e e e e e e e et e e et e e e e e e e e e et e et e e e e eanns 11
1 T oo o 1= Y PP 12
2 NOIMALIVE FEFEIENCES ..ottt e eees 13
3 Terms and definitions ... 15
3.1 General definitioNs .. ... 15
3.2 Definitions concerning electrical power installations...............ccocoiiiiiiiiiinnn 17
3.3 Definitions concerning types of electrical power installations................................. 18
3.4 Definitions concerning safety measures against electric shock.............................. 18
3.5 Definitions coNCerning ClearanCes..........couiiiiiiiii e 19
3.6 Definitions concerning control and protection ..o, 21
3.7 Definitions concerning earthing ..........ooiiiiiiiiii i 21

4 Fundamental requUiremMents ... 25
4.1 LT a1 =Y PP 25
411 General reqQUIreMENtS ... e 25
4.1.2 Agreements between supplier and USer ........ccooiiiiiii i 26

4.2 Electrical requirements .. ... 28
4.2.1 Methods of neutral earthing ... 28
4.2.2 Voltage classification........c.oooeiiiiii 28
4.2.3 Current in normal operation ... e 28
4.2.4 Short-CirCUIt CUITENT ... i e e 28
4.2.5 Rated frEQUENCY . ..o 29
4.2.6 L0 0] o o - PP 29
4.2.7 Electric and magnetic fields ..., 29
4.2.8 OVEIVOIAGES ..ottt e e 30
4.2.9 HaAIMONICS e e 30
4.2.10 Electromagnetic compatibility ..........cooiiiii 30

4.3 Mechanical reqUIrEmMENTS ... ... e 30
4.3.1 LT o T=T = | P 30
4.3.2 TeNSION 10AQ .. .. e 31
4.3.3 Erection 10ad ... 31
4.3.4 o= Lo T- T N 31
4.3.5 LT T I T ¥ Yo PP 31
4.3.6 SWItChING fOrCeS ..oniii e 31
4.3.7 Short-CirCUit fOrCES .. e 31
4.3.8 Loss of condUCIOr tENSION .. .cuiiei i 31
4.3.9 SEISMIC [0AAS - oeiei e 31
4.3.10 Dimensioning Of StrUCTUreS .....co.iiniii e, 32

4.4 Climatic and environmental conditions ... 32
4.41 GBNEIAL .t 32
4.4.2 NOrmMal CONAItIONS ... e e 32
4.4.3 Special CoONAItIONS ... 34

4.5 Particular reqUIrEmMENTS ... .. 35
4.5.1 Effects of small animals and micro-organisms...........ccocoviiiiiiiiiiniincineeeen 35
4.5.2 NOISE IEVEL. .. e 35

4.5.3 I8 = 17 o Lo o 35



IEC 61936-1:2021 © IEC 2021 -3-

5

=TT =1 {0 o TR PP 35
5.1 GBNEIAl . e e 35
5.2 Selection of iNSUlation 1eVel........ooo i 36

5.2.1 GBNEIAl e 36

5.2.2 Consideration of methods of neutral earthing................c.oooiii 36

5.2.3 Consideration of rated withstand voltages............ccoooii 36
5.3 Verification of withstand values........ ... 36
5.4 Minimum clearances Of [IVe Parts ........cccoiiiiiiiiii e 37

5.4.1 GBNEIAl e 37

5.4.2 Minimum clearances in voltage range | ... 37

5.4.3 Minimum clearances in voltage range Il ..., 37
5.5 Minimum clearances between parts under special conditions.......................o... 40
5.6 Tested CONMECHION ZONES ... cuuiiiiii e 40

Electrical equUipmMEnt .. e 40
6.1 General reqQUIrEMENTS ... .. e e 40

6.1.1 Electrical equipment safety ... ... 40

6.1.2 US I SaAf Y it 40
6.2 SpecCific reqUIrEMENtS ... e 41

6.2.1 SWITCHING AEVICES . .v it 41

6.2.2 Power transformers and reactors ..o 41

6.2.3 Prefabricated type-tested switchgear..........ccooooiiiiiiii 42

6.2.4 INStrument transforMEers ... ... i 42

6.2.5 STV o[- E=TS) (=T PP PR 43

6.2.6 (02T o1 Tod 1 (o] 5= TN PP 43

6.2.7 [T Y0 = T o1 44

6.2.8 IS UIAEOIS o e 44

6.2.9 INsulated Cables ... 44

6.2.10 Conductors and @CCESSOIES .. uu i 47

6.2.11 Rotating electrical mMachines .........cccooiiiiiii e 47

6.2.12 Generating UNits . ... 48

6.2.13 Generating unit main conNNECtioNS ..........c.oiiiiiiiii 48

6.2.14 StatiC CONV IS .o 48

6.2.15 FUS S ot 49

6.2.16 Electrical and mechanical interlocking ........ccoooiiiiii i 49

Electrical power installations ... ... 49
7.1 (=Y o 1=Y - | PPN 49

7.1.1 ComMMON FEQUITEMENTS ... e e e e e 49

7.1.2 CirCUIt arrangemeNt ... ..o 50

7.1.3 DoCUMENTAtION . oeei e 51

7.1.4 TrANS PO FOULES o e e e e enas 51

7.1.5 AISIES aNd ACCESS @rCaAS ..uiviie e 52

7.1.6 iGN G s 53

7.1.7 Operational safety ......coiiiiii 53

7.1.8 LA NG e 53
7.2 Outdoor electrical power installations of open design..........cccoviiiiiiiiii i 53

7.2.1 GBNEIAl e 53

7.2.2 Protective barrier ClearanCes .........ovouiiiiiiiii 54

7.2.3 Protective obstacle clearances ... 54

7.2.4 Boundary ClearanCes . ... ... 55



-4 - IEC 61936-1:2021 © IEC 2021

7.2.5 Minimum height OVer aCCess ar€a........co.vvuiiiieiiiiii e 56
7.2.6 Clearances to buildings ..o 57
7.2.7 External fences or walls and access dOOrs .......coooiiiiiiiiiiiii i 59
7.3 Indoor electrical power installations of open design ..........cooiiiii i 59
7.4 Installation of prefabricated type-tested switchgear............coooiiiiii s 60
7.4.1 GBNEIAL ..t 60
7.4.2 Additional requirements for gas-insulated metal-enclosed switchgear............ 60
7.5 Requirements for bUildings .......ooviiiii e 62
7.5.1 =Y a1 Y PP 62
7.5.2 Structural ProVISIONS ... e 62
7.5.3 R0O0OMS fOr SWItChGEaAr ... v 63
7.5.4 Maintenance and operating ar€as ..........cocoviiiiiiiiii i 63
7.5.5 D OO S et 63
7.5.6 Draining of insulating liquids ..o 64
7.5.7 Heating, ventilation and air conditioning (HVAC).......ccoooiiiii, 64
7.5.8 Buildings which require special consideration ..............ccocoiiiiiiiiiiii 65
7.6 High voltage/low voltage prefabricated substations ...............o . 65
7.7 Electrical power installations on mast, pole and tower.............c.ccooiiiiiiiiii e, 65
Sl Y MBASUIE S . e 65
8.1 LT a1 =Y PP 65
8.2 Protection against direct contact ... 66
8.2.1 GBNEIAL .. s 66
8.2.2 Measures for protection against direct contact.............ccooooiiiiii 66
8.2.3 Protection requirements ... .. ..o 67
8.3 Means to protect persons in case of indirect contact..................coooiiin 68
8.4 Means to protect persons working on or near electrical power installations ........... 68
8.4.1 7= a1 =Y PP 68
8.4.2 Electrical equipment for isolating installations or apparatus ........................... 68
8.4.3 Devices to prevent reclosing of isolating devices .............ccoooviiiiiiiiiiieinean, 69
8.4.4 Devices for determining the de-energized state ...............cooooiiiiiiiiiiinnn, 69
8.4.5 Devices for earthing and short-circuiting...........cooooviiiiii e, 69
8.4.6 Equipment acting as protective barriers against adjacent live parts ............... 70
8.4.7 Storage of personal protection equipment.............. 71
8.5 Protection from danger resulting from arc fault.................coco i 71
8.6 Protection against direct lightning strokes ..o 71
8.7 Protection against fire ... 72
8.7.1 GBNEIAL . 72
8.7.2 Transformers, FEACIOIS .. ... e e 73
8.7.3 L0 o] - 79
8.7.4 Other equipment with flammable liquid ..., 79
8.8 Protection against leakage of insulating liquid and SFg.....................l 80
8.8.1 Insulating liquid leakage and subsoil water protection......................oL 80
8.8.2 SFgleakage ... 82
8.8.3 Failure with loss of SFg and its decomposition products ................................ 83
8.9 Identification and Marking ..........oouiiiii e 83
8.9.1 LT o= = | P 83
8.9.2 Information plates and warning plates...........ooooi 84

8.9.3 Electrical hazard Warning.........oooiuiiiiiii e 84



IEC 61936-1:2021 © IEC 2021 -5-

8.9.4 Electrical power installations with incorporated capacitors..............................
8.9.5 Emergency signs for emergency exitS........coooiiiiiiiiiiiiiii e
8.9.6 Cable identification mMarks. ... ...
9 Protection, automation and auxiliary systems .........ccooiiiiiiii e

9.1 ProteCtiON SY S EMS . i
9.2 AUtOMAtioN SYSIEMS ... ie i
9.3 AUXIHAIY SYSTEIMS L.t e
9.3.1 AC and DC sUPPIY CIrCUILS .uuiuiieiei e
9.3.2 Compressed air SYSIEMIS ...
9.3.3 SFg gas handling plants ...

9.3.4 Hydrogen handling plants ..o
9.4 Basic rules for electromagnetic compatibility of control systems............................
9.4.1 GBNEIAl e
9.4.2 Electrical noise sources in electrical power installations ....................o.on

9.4.3 Measures to be taken to reduce the effects of high frequency
N I O BN .. i

9.4.4 Measures to be taken to reduce the effects of low frequency
N I O BN .. et

9.4.5 Measures related to the selection of electrical equipment...................cooiiil.
9.4.6 Other possible measures to reduce the effects of interference.......................
10 Earthing SY S emMS oo e

O T 7= o =Y = S
10.2  Fundamental reqUIremMeNtS. . ...
10.2.1 Safety Criteria ...
10.2.2 Functional requIirements ... ..o
10.2.3 High and low voltage earthing Systems ..o,
10.3 Design of earthing SYStemMS ....coiiiiiii e
10.3.1 GBNEIAL ..
10.3.2 Power system faults........ooo i
10.3.3 Lightning and transient overvoltages...........ooii i
10.4  Construction work on earthing SyStems ..o
T0.5  MEaASUIEMENES oo e
10.6  Maintainability ..o e
10.6.1 NS P ONS .o
10.6.2 MEASUIEMENTS ...ttt
11 InSpection and teSting.....coun i

R T B 1= ¢ =Y - PP
11.2  Verification of specified performances...........ooooiiii i
11.3  Tests during installation and commIisSIiONING .......cccooiiiiiiiii e
T1.4  TriAl FUNNING e e e e e et et et e e et
12 Operation and maintenance Manual ..o

Annex A (informative) Values of rated insulation levels and minimum clearances
based on current practice in SOMe COUNLIES ...

Annex B (normative) Method of calculating permissible touch voltages .................coocoen. 1
Annex C (normative) Permissible touch voltage according to IEEE 80...............cccceeniinnnni. 1
Annex D (normative) Earthing system design flow chart...............oooiii 1



-6 - IEC 61936-1:2021 © IEC 2021

Annex E (informative) Protection measures against direct lightning strokes ....................... 104
E.1 LT =Y o =T T 104
E.2 ST 11 T=] Co BT =P 104
E.3 Lightning FOAS ... cen e 104

Annex F (informative) Considerations of design for safe working .............ccoooiiiiiiinnnni. 107

Annex G (informative) List of notes concerning particular conditions in certain

(o0 YUY 4o =Y S 109

BB O G AP Y e 115

Figure 1 — Minimum approach distance for transport within closed electrical operating

= == 1 52
Figure 2 — Protection against direct contact by protective barriers or protective

obstacles within closed electrical operating areas ............cooooiiiiiiiiiicin 55
Figure 3 — Boundary distances and minimum height at the external fence/wall...................... 56
Figure 4 — Minimum heights within closed electrical operating areas...............cocoooveiiiiiinn. 57
Figure 5 — Approaches with buildings within closed electrical operating areas ...................... 58
Figure 6 — Separating walls between transformers ... 75
Figure 7 — Fire protection between transformer and building .................ooooiiii . 77
Figure 8 — Example for small transformers without gravel layer and catchment tank ............. 80
Figure 9 — Sump with integrated catchment tank ... 81
Figure 10 — Sump with separate catchment tank ... 82
Figure 11 — Sump with integrated common catchment tank...............cooooiiiiiiiin e, 82
Figure 12 — Permissible touch voltage UTp ........................................................................... 95
Figure C.1 — Permissible touch voltage UTp according to IEEE 80.......cccoiiiiiii, 102
Figure E.1 — Single Shield Wire. .. ... 105
Figure E.2 — TWO Shi€ld Wires ..o e e e ee e 105
Figure E.3 — Single lightning rod ... e 106
Figure E.4 — TWO lightning rods ........oouiiiii e 106
Figure F.1 — Working clearances within closed electrical operating areas ........................... 108

Table 1 — References to subclauses where agreement between supplier and user is

Yo [UTT = To I PSPPSR 27
Table 2 — Minimum clearances in air — Voltage range | (1 kV < Uy £ 245 KkV) ... 38
Table 3 — Minimum clearances in air — Voltage range Il (U > 245 kV).cooooooo 39
Table 4 — Guide values for outdoor transformer clearances ............cccoovviiiiiiiiinicii e 74
Table 5 — Minimum requirements for the installation of indoor transformers .......................... 78

Table 6 — Minimum requirements for interconnection of low-voltage and high-voltage
earthing systems based on EPR limits ... 93

Table A.1 — Values of rated insulation levels and minimum clearances in air for
1kV < Unp < 245 KV for highest voltage for installation Uy, not standardized by the IEC

based on current practice in SOMe COUNIIIES ......ieiiinii e 98

Table A.2 — Values of rated insulation levels and minimum clearances in air for
1 kV < Uy <245 kV for highest voltage for installation Uy, not standardized by the IEC

based on current practice in SOMeE COUNLIES ..o 99



IEC 61936-1:2021 © IEC 2021 -7-

Table A.3 — Values of rated insulation levels and minimum clearances in air for
Um > 245 kV for highest voltages for installation U, not standardized by the IEC

based on current practice in SOME COUNTIIES ....ouiiie i



-8 - IEC 61936-1:2021 © IEC 2021

INTERNATIONAL ELECTROTECHNICAL COMMISSION

POWER INSTALLATIONS EXCEEDING
1 kV AC AND 1,5 kV DC -

Part 1: AC

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all 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 Specifications, Technical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publication(s)"). Their
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with
may participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with 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 international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence between
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

6) All users should ensure that they have the latest edition of this publication.

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members 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
Publications.

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent
rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 61936-1 has been prepared by IEC technical committee 99:
Insulation co-ordination and system engineering of high voltage electrical power installations
above 1,0 kV AC and 1,5 kV DC.

This third edition cancels and replaces the second edition published in 2010 and
Amendment 1:2014. This edition constitutes a technical revision.

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

a) introduction has been rewritten to reflect the status when this document is produced;

b) the scope has been improved to clarify the application of this document;

c) missing and obsolete terms and definitions have been updated including improvement of
existing terms;

d) Table 1 has been updated where agreements between supplier and user are needed,;
e) requirements of electromagnetic compatibility have been clarified;
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f) insulation coordination clause (Clause 5) has improved wording for better clarity and the
technical content has an updated coordination to the latest versions of the insulation
coordination standards;

g) wording regarding electrical equipment has been improved and made clearer;
h) subclause for fuses has been improved and reworded,;

i) requirements have been added for labelling when multiple sources are required to be
disconnected;

j) missing requirements for GIS have been reintroduced;
k) subclause regarding ventilation (HVAC) has been improved;
I) figures in Clause 7 have been updated and moved to the corresponding subclause;

m) requirements for transformer installations have been improved including adjustment of
editorial typing-errors;

n) clause on protection, automation and auxiliary systems has been restructured and
improved;

o) protection against lightning strokes has been extended;

p) clarification of content due to the distinction between erection (and providing electrical

safety for the intended use of the electrical power installation) and subsequent activities
such as maintenance and repair with safe working procedures;

gq) where no provincial, national or regional regulations are available for safe working
procedures, an informative guideline is provided in Annex F. This replaces the former parts
of Figure 3 in Clause 7.

The text of this International Standard is based on the following documents:

FDIS Report on voting
99/311/FDIS 99/316/RVD

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, |[EC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/standardsdev/publications.

A list of all parts in the IEC 61936 series, published under the general title Power installations
exceeding 1 kV AC and 1,5 kV DC, can be found on the IEC website.

A document on principles to be observed in the preparation of safety publications regarding
high voltage installations is currently under development (IEC TS 61936-0).


http://www.iec.ch/members_experts/refdocs
http://www.iec.ch/standardsdev/publications

-10 - IEC 61936-1:2021 © IEC 2021

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under 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

e amended.

The reader's attention is drawn to the fact that Annex G lists all of the "in-some-country" clauses
on differing practices of a less permanent nature relating to the subject of this document.

IMPORTANT - The 'colour inside' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this document using a colour printer.
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INTRODUCTION

This part of IEC 61936 contains the minimum requirements for the design, erection, and
verification of high voltage power installations greater than 1 kV AC. The rules are intended to
provide for the safety of persons, livestock and property against dangers and damage which
may arise in the reasonable use of such electrical installations and to provide for the proper
functioning of those installations.

There are many provincial, national and regional laws, standards and internal rules dealing with
the matter coming within the scope of this document regarding high voltage power installations.
These practices have been taken as a basis for this work.

This third edition of IEC 61936-1, first published in 2001, follows worldwide feedback to improve
clarity. It continues the effort to towards the alignment all over the world of practices concerning
the design and erection of high voltage power installations.

Particular requirements for transmission and distribution installations, as well as particular
requirements for power generation and industrial installations, are included in this document.

While national standards and regulations take precedence, jurisdictions may elect to adopt the
requirements of this document.
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POWER INSTALLATIONS EXCEEDING
1 kV AC AND 1,5 kV DC -

Part 1: AC

1 Scope

This part of IEC 61936 provides requirements for the design and the erection of electrical power
installations in systems with nominal voltages exceeding 1 kV AC and nominal frequency up to
and including 60 Hz, so as to provide safety and proper functioning for the use intended.

For the purpose of interpreting this document, an electrical power installation is considered to
be one of the following:
a) substation, including substation for railway power supply;

b) electrical power installations on mast, pole and tower, switchgear and/or transformers
located outside a closed electrical operating area;

c) one (or more) power station(s) located on a single site, the electrical power installation
includes generators and transformers with all associated switchgear and all electrical
auxiliary systems. Connections between generating stations located on different sites are
excluded;

d) the electrical system of a factory, industrial plant or other industrial, agricultural, commercial
or public premises;

e) electrical power installations on offshore facilities for the purpose of generation,
transmission, distribution and/or storage of electricity;

f) transition towers/poles (between overhead lines and underground lines).

The electrical power installation includes, among others, the following equipment:

rotating electrical machines;

— switchgear;

— transformers and reactors;

— converters;

— cables;

— wiring systems;

— batteries;

— capacitors;

— earthing systems;

— buildings and fences which are part of a closed electrical operating area;
— associated protection, control and auxiliary systems;
— large air core reactor.

NOTE 1 In general, equipment standards take precedence over the requirements of this document.
This document does not apply to the design and erection of any of the following:

— overhead and underground lines between separate electrical power installations;
— electrified railway tracks and rolling stock;

— mining equipment and installations;
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— fluorescent lamp installations;

— installations on ships according to IEC 60092 (all parts) and offshore units according to
IEC 61892 (all parts), which are used in the offshore petroleum industry for drilling,
processing and storage purposes;

— electrostatic equipment (e.g. electrostatic precipitators, spray-painting units);
— test sites;

— medical equipment, e.g. medical X-ray equipment.

This document does not apply to the design of prefabricated, type-tested switchgear and high
voltage/low voltage prefabricated substation, for which separate IEC standards exist.

NOTE 2 The scope of this document does not include the requirements for carrying out live working on electrical
power installations.

NOTE 3 The scope of this document considers safety requirements for HV installations and the influences of HV
installations on LV installations. For electrical installations up to 1 kV, IEC 60364 (all parts) applies.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies.
For undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 60034-1, Rotating electrical machines — Part 1: Rating and performance

IEC 60060-1, High-voltage test techniques — Part 1: General definitions and test requirements
IEC 60071-1:2019, Insulation co-ordination — Part 1: Definitions, principles and rules

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

IEC 60076 (all parts), Power transformers

IEC 60079-0, Explosive atmospheres — Part 0: Equipment — General requirements

IEC 60079-10-1, Explosive atmospheres — Part 10-1: Classification of areas — Explosive gas
atmospheres

IEC 60079-10-2, Explosive atmospheres — Part 10-2: Classification of areas — Explosive dust
atmospheres

IEC 60255 (all parts), Measuring relays and protection equipment

IEC 60331-1, Tests for electric cables under fire conditions — Circuit integrity — Part 1: Test
method for fire with shock at a temperature of at least 830 °C for cables of rated voltage up to
and including 0,6/1,0 kV and with an overall diameter exceeding 20 mm

IEC 60331-21, Tests for electric cables under fire conditions — Circuit integrity — Part 21:
Procedures and requirements — Cables of rated voltage up to and including 0,6/1,0 kV

IEC 60332 (all parts), Tests on electric and optical fibre cables under fire conditions
IEC 60364 (all parts), Low-voltage electrical installations

IEC 60479-1:2018, Effects of current on human beings and livestock — Part 1: General aspects
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IEC 60529, Degrees of protection provided by enclosures (IP Code)
IEC 60754 (all parts), Test on gases evolved during combustion of materials from cables

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

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

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

IEC TR 61000-5-2, Electromagnetic compatibility (EMC) — Part 5: Installation and mitigation
guidelines — Section 2: Earthing and cabling

IEC 61034-1, Measurement of smoke density of cables burning under defined conditions —
Part 1: Test apparatus

IEC 61219, Live working — Earthing or earthing and short-circuiting equipment using lances as
a short-circuiting device — Lance earthing

IEC 61230, Live working — Portable equipment for earthing or earthing and short-circuiting
IEC TS 61463, Bushings — Seismic qualification

IEC 62271-1:2017, High-voltage switchgear and controlgear — Part 1: Common specifications
for alternating current switchgear and controlgear

IEC 62271-200, High-voltage switchgear and controlgear — Part 200: AC metal-enclosed
switchgear and controlgear for rated voltages above 1 kV and up to and including 52 kV

IEC 62271-201, High-voltage switchgear and controlgear — Part 201: AC solid-insulation
enclosed switchgear and controlgear for rated voltages above 1 kV and up to and including
52 kv

IEC 62271-202, High-voltage switchgear and controlgear — Part 202: High-voltage/low-voltage
prefabricated substation

IEC 62271-203, High-voltage switchgear and controlgear — Part 203: Gas-insulated metal-
enclosed switchgear for rated voltages above 52 kV

IEC 62271-207, High-voltage switchgear and controlgear — Part 207: Seismic qualification for
gas-insulated switchgear assemblies for rated voltages above 52 kV

IEC TR 62271-300, High-voltage switchgear and controlgear — Part 300: Seismic qualification
of alternating current circuit-breakers

IEC 62305 (all parts), Protection against lightning

IEC/IEEE 82079-1, Preparation of information for use (instructions for use) of products — Part 1:
Principles and general requirements
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