IEC 62271-204:2011

IEC IEC 62271-204

(]
®

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Edition 1.0 2011-07

High-voltage swit¢hgear and controlgeat ) PRILVIEW
Part 204: Rigid gas-insula dttranamisa'on.i:in s for rated voltage above 52 kV
stanaaras.iten.al

Appareillage a haute tension —

Partie 204: Lignes de transport rigides 4 isolation gazeuse de tension assignée

supérieure a 52 kV d46562dc8a37/iec-62271-204-2011




THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2011 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 la CEl ou du Comité national de la CEIl du pays du demandeur.

Si vous avez des questions sur le copyright de la CEl ou si vous désirez obtenir des droits supplémentaires sur cette
publication, utilisez les coordonnées ci-aprés ou contactez le Comité national de la CEIl de votre pays de résidence.

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

Email: inmail@iec.ch
Web: www.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 corrigenda or an amendment might have been published.

= Catalogue of IEC publications: www.ie¢.ch/searchpub

The IEC on-line Catalogue enables you to search by a variety of criteria (reference number, text, technical committee,...).
It also gives information on projects, withdrawnand replaced publications.

" |EC Just Published: www.iec.ch/online ‘news/justpub

Stay up to date on all new IEC publications. Just Published details twice a month all new publications released. Available
on-line and also by email.

" Electropedia: www.eléctropedia.ong

The world's leading online dictionary of electronic and electrical terms containing more than 20 000 terms and definitions
in English and French, with equivalent terms in additional languages. Also known as the International Electrotechnical
Vocabulary online.

® Customer Service Centre: www.iec.ch/webstore/custserv

If you wish to give us your feedback on this publication or need further assistance, please visit the Customer Service
Centre FAQ or contact us:

Email: csc@iec.ch

Tel.: +41 22 919 02 11

Fax: +41 22 919 03 00

A propos de la CEI

La Commission Electrotechnique Internationale (CEI) 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 CEI
Le contenu technique des publications de la CEl est constamment revu. Veuillez vous assurer que vous possédez
I’édition la plus récente, un corrigendum ou amendement peut avoir été publié.

= Catalogue des publications de la CEIl: www.iec.ch/searchpub/cur_fut-f.htm
Le Catalogue en-ligne de la CEI vous permet d’effectuer des recherches en utilisant différents critéres (numéro de référence,
texte, comité d’études,...). Il donne aussi des informations sur les projets et les publications retirées ou remplacées.

® Just Published CEI: www.iec.ch/online news/justpub
Restez informé sur les nouvelles publications de la CEl. Just Published détaille deux fois par mois les nouvelles
publications parues. Disponible en-ligne et aussi par email.

" Electropedia: www.electropedia.org

Le premier dictionnaire en ligne au monde de termes électroniques et électriques. Il contient plus de 20 000 termes et
définitions en anglais et en frangais, ainsi que les termes équivalents dans les langues additionnelles. Egalement appelé
Vocabulaire Electrotechnique International en ligne.

= Service Clients: www.iec.ch/webstore/custserv/custserv_entry-f.htm

Si vous désirez nous donner des commentaires sur cette publication ou si vous avez des questions, visitez le FAQ du
Service clients ou contactez-nous:

Email: csc@iec.ch

Tél.: +41 22 919 02 11

Fax: +41 22 919 03 00




IEC 62271-204

Edition 1.0 2011-07

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

High-voltage switéhgear and controlgear =
Part 204: Rigid gas-insulated transmission lines for,rated voltage above 52 kV

Appareillage a haute tension —
Partie 204: Lignes de transport rigides a.isolation:gazeuse deitension assignée
supérieure a 52 kV

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE
INTERNATIONALE

ICS 29.130.10 ISBN 978-2-88912-604-0

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



-2- 62271-204 © IEC:2011

CONTENTS
O T L @ T 3 PN 5
L € 1= a1 - | PPN 7
IR S Yo oo 1 P 7
1.2 NOrmative referenCeS ..o 7
2 Normal and special service CoNditioNS. ... ... 8
2.101  Installation iN OPEN @I ... . 8
2,102 Buried installation ... 9
2.103 Installation in tunnel, shaft or similar situation ...............coooiii i, 9
3 Terms and defiNitiONS ... 9
N = 14 Vo S 11
4.1 Rated voltage (Uy) eveeeeeeeeeeiieee e 11
4.2 Rated insulation [eVel. ... ... 11
4.3 Rated freqUeNCY (fr) . ooooiiiriiiiiiiiii s 11
4.4 Rated normal current and temperature risSe ..........cooiiiiiiiii i 11
4.5 Rated short-time withstand current (I)) ... 12
4.6 Rated peak withstand current (Ip) .......................................................................... 12
4.7 Rated duration of short circuit () ........ooovvmeeeii 12
4.8 Rated supply voltagecof closing andiopening[devicestandrofiauxiliary and
control circuits (Ug) ..o 12
4.9 Rated supply frequency:oficlosing and 6pening)devices and of auxiliary
Lo [ (o1 0) C  PPPPTPPP 12
4.10 Rated pressure of compressed gas supply for controlled pressure systems............ 13
4.11 Rated filling:levels foriinsulation/and/or-operation/.s..L 550 Abe 58 7 i, 13
5 Design and construction....... 000002de00s e DA LA o 20 13
5.1  Requirements for liquids in GIL ..o 13
5.2 Requirements for gases in GlL..... ..o 13
5.8 A NiNg e e 13
5.4 Auxiliary and control equipment ... 14
5.5 Dependent power Operation ... 14
5.6 Stored energy Operation....... ..o 14
5.7 Independent manual or power operation (independent unlatched operation) ........... 14
5.8 Operation of rel@ases .....co oo 14
5.9 Low- and high-pressure interlocking and monitoring devices .............ccoeeiiiiiiiinnenn. 14
5.0 NaM P A e e 15
5.11 INtErloCKING AEVICES ...unitii s 15
5.12 Position iNdication. ... ..o e 16
5.13 Degree of protection provided by encloSUres ............covviiiiiiiiiiin e 16
5.14 Creepage distances for outdoor insulators ...........ccoooeiiiiiiiii 16
5.15 Gas and vacuum HghtNeSS ... ..o 16
5.16 Liquid tIghtnNess oo 17
5.17 Fire hazard (flammability) ... 17
5.18 Electromagnetic compatibility (EMC) ..o 17
5,19 XorAY BMISSION ettt 17
Co 74 O I o o 1= Lo o I 17
5,101 Internal fault ... e 18

LT 10 2 o [o] (o 11U 1 Y= TP 19



62271-204 © IEC:2011 -3-

10

11

5.103 Partitions and partitioning...... ..o 20
5.104 Sections of @ GIL SYStemM ... 21
5.105  Pressure relief ... 21
5.106 Compensation of thermal expansion..... ... 22
5,107 External vibration ... ... 22
5.108 Supporting structures for non-buried GIL........ ..o 22
IR/ 0 LT 5T £ U 23
G B € 1= 4 = - | PP 23
6.2  DIeleCtiC 1S S ettt 24
6.3 Radio interference voltage (r.i.v.) test ..., 26
6.4 Measurement of the resistance of CirCuits ..........coooiiiiiiiiiii e, 26
6.5 Temperature-rise teStS. ..o 26
6.6 Short-time withstand current and peak withstand current tests...................c.cooiiill 26
6.7 Verification of the protection ... 27
6.8  TIghINESS 1eS S e 27
6.9 Electromagnetic compatibility tests (EMC).......c.ooviiiiiiiiiiii e 28
6.10 Additional test on auxiliary and control CirCuits ...........c.coooviiiiiiiiiii e, 28
6.11 X-radiation test procedure for vacuum interrupters .............ccoooviiiiii i, 28
6.101 Proof tests for ENCIOSUIES ... e 28
6.102 Destructive pressure testS. ..o 28
6.103 Anti-corrosionftestsfor buried installation ... .. i 0 L Wl 28
6.104 Special mechanical test on sliding contacts 4.......o0ieiiiiiiiiiiiiii e, 29
6.105 Test under conditions of ‘arcing dueto internal“fault...................ccooiiiiiin . 30
6.106 Weatherproofing 188t .. i e 31
ROULING TOSES ittt e en b e s tsanire e fems e g2t 5o A P 48 8 £ 43 28 M+ 42t e e e e e e e en e enaeens 31
7.1 Dielectric tests on the mainoCirCuits/icc 62271204 201 e 31
7.2 Dielectric tests on auxiliary and control Circuits .............coooiiiiiiiiinee 31
7.3 Measurement of the resistance of the main circuit..................... 31
7.4 TIghiNesS 1eS . e 31
7.5 Design and Visual ChECKS.... ... 31
7.101 Partial discharge measurement ........ ..o 31
7.102 Pressure tests of factory made enclosures ..........oooooviiiiiiiiiin 32
Guide to the selection Of GIL ... e 32
8.101 Short time overload capability ...........cooiiiii 32
< 70 0 2 o] o7 =Y I o7 Yo 1o Vo [0 32
Information to be given with enquiries, tenders and orders ...........ccoooviiiiii i, 32
9.101 Information with enquiries and orders ... 32
9.102 Information with tenders and contract documentation ..................... 34
Transport, storage, installation, operation and maintenance ...................ocooii. 35
10.1 Conditions during transport, storage and installation ..................c.ccooiiiiin. 35
T0.2  INSTAlAtION ..o 35
OIS T O T 011 -1 o S 36
T0.4  MaAINTENANCE ... e e 40
RS T= 1 1= /PP 40
11.1 Precautions by manufacturers....... ..o 41
T1.2 Precautions DY USEIS ... e e ettt e 41

11.3 Electrical @SPeCtS ..o e 41



—4 - 62271-204 © IEC:2011

11.4 MechaniCal aSPeCES ..o e 41

11,5 Thermal @S e C S . e e 41

11.101  MaintenanCe aSPECES ...ou i e 41
12 Influence of the product on the environment ..., 42
Annex A (informative) Estimation of continuous current ...............cooiiiiiiiiii 43
Annex B (informative) Earthing ...... ..o 48
Annex C (normative) Long-term testing of buried installations..................ccoooii . 52
(27 o] [ToTe | =T o] o |V PPN 54
Figure B.1 — Example of earthing system together with active anti-corrosion system in
the case of solid bonding of the enclosure at both ends ..., 51

Table 1 — Second characteristic numeral of IP coding........cccoiiiiiiiiiiii e, 16



62271-204 © IEC:2011 -5-

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

HIGH-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 204: Rigid gas-insulated transmission lines
for rated voltage above 52 kV

FOREWORD

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.

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.

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 madecto-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.

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 correspanding/national(or/ regional publication shall be clearly indicated in
the latter.

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.

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

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.

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.

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 62271-204 has been prepared by subcommittee 17C: High-voltage
switchgear and controlgear assemblies, of IEC technical committee 17: Switchgear and con-
trolgear.

This standard cancels and replaces IEC/TS 61640:1998. It is a technical revision.

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

e update to be in line with IEC 62271-1:2007 and 62271-203 and alignment of the voltage
ratings and the test voltages;

e addition of new information for gas tightness and corrosion protection.



-6- 62271-204 © IEC:2011

The text of this standard is based on the following documents:

FDIS Report on voting
17C/510/FDIS 17C/520/RVD

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

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

This International Standard should be read in conjunction with IEC 62271-1:2007, to which it
refers and which is applicable unless otherwise specified. In order to simplify the indication of
corresponding requirements, the same numbering of clauses and subclauses is used as in
IEC 62271-1. Amendments to these clauses and subclauses are given under the same
numbering, whilst additional subclauses, are numbered from 101. It should also be read in
conjunction with IEC 62271-203.1

A list of all parts of the IEC 62271 series can be found, under the general title High-voltage
switchgear and controlgear, on the IEC website.

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

* reconfirmed,

* withdrawn,

» replaced by a revised edition, or
+ amended.

1 To be published.
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HIGH-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 204: Rigid gas-insulated transmission lines
for rated voltage above 52 kV

1 General

1.1 Scope

This part of IEC 62271 applies to rigid HV gas-insulated transmission lines (GIL) in which the
insulation is obtained, at least partly, by a non-corrosive insulating gas, other than air at atmos-
pheric pressure, for alternating current of rated voltages above 52 kV, and for service
frequencies up to and including 60 Hz.

It is intended that this international standard be used where the provisions of IEC 62271-203 do
not cover the application of GIL (see NOTE 3).

At each end of the HV gas-insulated transmission line, a specific element may be used for the
connection between the HV gas-insulated transmission line and other equipment like bushings,
power transformers or _ reactors,, cable boxes, metal-enclosed  surge arresters, voltage
transformers or GIS, covered byitheiriown/specification.

Unless otherwise specified, the 'HV "gas-insulated" transmission line is designed to be used
under normal service conditions.

NOTE 1 In this international°standard) the'term "HV'gas:insulated transmission-lineis'abbreviated to "GIL".
NOTE 2 In this international standard, the word "gas" means gas or gas mixture, as defined by the manufacturer.

NOTE 3 Examples of GIL applications are given:
— where all or part of the HV gas-insulated transmission line is directly buried; or

— where the HV gas-insulated transmission line is located, wholly or partly, in an area accessible to
public; or

— where the HV gas-insulated transmission line is long and the typical gas compartment length exceeds the
common practice of GIS technology.
1.2 Normative references
The following referenced documents are indispensable for the application 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 60050-151, International Electrotechnical Vocabulary (IEV) — Part 151: Electrical and
magnetic devices

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

IEC 60060-1, High-voltage test techniques — Part 1: General definitions and test requirements
IEC 60068-1, Environmental testing — Part 1: General and guidance

IEC 60229:2007, Electric cables — Tests on extruded oversheaths with a special protective
function
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IEC 60270, High-voltage test techniques — Partial discharge measurements

IEC 60287-3-1:1995, Electric cables — Calculation of the current rating — Part 3-1: Sections on
operating conditions — Reference operating conditions and selection of cable type

IEC 60376, Specification of technical grade sulfur hexafluoride (SFg) for use in electrical
equipment

IEC 60480, Guidelines for the checking and treatment of sulfur hexafluoride (SFg) taken from
electrical equipment and specification or its re-use

IEC 60529:1989, Degrees of protection provided by enclosures (IP Code)
IEC 62271-1:2007, High-voltage switchgear and controlgear — Part 1: Common specifications

IEC 62271-203:2011, High-voltage switchgear and controlgear — Part 203:Gas-insulated metal-
enclosed switchgear for rated voltages above 52 kV?2

IEC 62271-303, High-voltage switchgear and controlgear — Part 303:Use and handling of
sulphur hexafluoride (SFg)

ISO/IEC Guide 51, Safety aspects — Guidelines for their inclusion in standards

2 Normal and special service conditions
Clause 2 of IEC 62271-1 is applicable with the following addition:

At any altitude the; dielectric. characteristics of the.internaldinsulation _are;identical with those
measured at sea-level. For this insulation,.therefore, no requirements concerning the altitude
are applicable.

The normal service conditions which apply to a GIL depending on the installation conditions are
given in 2.101, 2.102 and 2.103. When more than one of these installation conditions apply, the
relevant subclause shall apply to each section of the GIL.

2.101 Installation in open air

For determining the ratings of GIL for open air installation, the normal service conditions of
IEC 62271-1 shall apply. Typical rating conditions are also valid for open trenches.

If the actual service conditions differ from the normal service conditions, the ratings shall be
adapted accordingly.

Unless otherwise specified by the user, the special service conditions given in the IEC 62271-1
shall apply.

2 To be published.
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2.102 Buried installation
Typical values for thermal resistivity and soil temperature are:

- 1,2K - m/W, and 20 °C in summer;
- 0,85 K- m/W, and 10 °C in winter.

For guidance, values given in IEC 60287-3-1 may be considered.

NOTE 1 For long distance transmission lines (several kilometres) site measurement of soil resistivity should also
be considered.

NOTE 2 The use of controlled backfill with a given soil thermal resistivity may also be considered.

NOTE 3 A risk of thermal runaway exists if the soil surrounding the buried GIL becomes dry. In order not to dry out
the soil, a maximum service temperature of the enclosure in the range of 50 °C to 60 °C is generally considered
acceptable.

The depth of laying shall be agreed between manufacturer and user. The determination of
depth of laying shall take into account thermo mechanical stresses, safety requirements and
local regulations.

2.103 Installation in tunnel, shaft or similar situation

Forced cooling is an adequate method and used in case of tunnel, shaft or similar installations.

In the case of long verticdl shaftsiand iinclinated<tunnels lor 'sectians, thereof, attention shall be
paid to thermal and density gradients, especially if a gas mixture is used.

3 Terms and definitions

For the purposes of this document; the-terms-and, definitions given in IEC 60050-441,
IEC 60050-151, IEC 62271-1, as well as the following apply.

3.101
area accessible to public
access not restricted to authorized personnel

NOTE A GIL installed above ground and outside a substation is considered to be "installed in an area accessible
to public".

3.102

gas-insulated transmission lines

GIL

metal-enclosed lines in which the insulation is obtained, at least partly, by an insulating gas
other than air at atmospheric pressure, with the external enclosure intended to be earthed

3.103

GIL enclosure

a part of gas-insulated line retaining the insulating gas under the prescribed conditions
necessary to maintain safely the rated insulation level, protecting the equipment against
external influences and providing a high degree of protection to personnel

3.104

compartment

part of gas-insulated line, totally enclosed except for openings necessary for interconnection
and control
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3.105
partition
part of gas-insulated line separating one compartment from other compartments

3.106

main circuit

all conductive parts of gas-insulated line included in a circuit which is intended to transmit
electrical energy

[IEC 60050-441:1984, 441-13-02, modified]

3.107

ambient air temperature (of gas-insulated line)

temperature, determined under prescribed conditions, of the air surrounding the external GIL
enclosure of gas-insulated line in case of installation in open air, open trenches or tunnels

[IEC 60050-441:1984, 441-11-13, modified]

3.108
design temperature (of the enclosure)
highest temperature which can be reached by the enclosure under service conditions

3.109
design pressure (of the enclosure)
relative pressure used]ta determine the design ofithe enclosure

NOTE It is at least equal to the maximum pressure'in the enclosure at'the highest temperature that the gas used
for isolation can reach under specified maximum service conditions.

3.110
design pressure (of'the partition)
pressure used to determine the design of the partition

3.111
disconnecting unit
unit to separate gas compartments mainly for site testing or maintenance

3.112

disruptive discharge

phenomena associated with the failure of insulation under electric stress, in which the dis-
charge completely bridges the insulation under test, reducing the voltage between the
electrodes to zero or almost zero

NOTE 1 The term applies to discharges in solid, liquid and gaseous dielectrics and to combinations of these.

NOTE 2 A disruptive discharge in a solid dielectric produces permanent loss of dielectric strength (non-self-
restoring insulation); in a liquid or gaseous dielectric, the loss may be only temporary (self-restoring insulation).

NOTE 3 The term "sparkover" is used when a disruptive discharge occurs in a gaseous or liquid dielectric. The
term "flashover" is used when a disruptive discharge occurs over the surface of a solid dielectric in a gaseous or
liquid medium. The term "puncture" is used when a disruptive discharge occurs through a solid dielectric.

3.113

GIL section

a GIL section is defined by operational or other requirements such as maximum length for
dielectric testing or installation sequence

NOTE 1 It may consist of one or more compartments.
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NOTE 2 Sections may be segregated by disconnecting units.

4 Ratings

Clause 4 of IEC 62271-1 is not applicable, except as follows.

The rating of a GIL consists of the following:

Y

rated voltage (U,) and number of phases;

(=}

rated insulation level;

o O

)

)

) rated frequency (f;);

) rated normal current (Z,) (for main circuits);
)

D

rated short-time withstand current (/,) (for main and earthing circuits);

—h

) rated peak withstand current (]p) (for main and earthing circuits);

g) rated duration of short-circuit (z,);

h) rated values of the components forming part of a GIL, including auxiliary equipment;
i) rated filling pressure of insulating gas.

4.1 Rated voltage (U,)

Subclause 4.1 of IEC 62271-203 is applicable.

4.2 Rated insulation level

Subclause 4.2 of IEC 62271-1 is applicable with the following addition:

Rated insulation levels:i:shalls. be achosenifrom:/1EC:62271-203)-on5thebbasis of insulation
coordination study for the specificddinstallation7inojorder to consider parameters like
overvoltages, voltage reflections, etc. Specific insulation coordination studies are
recommended for each installation.

Although internal arcing faults can largely be avoided by the choice of a suitable insulation
level, measures to limit external over-voltages at each end of the installation (e.g. surge
arresters) should be considered.

4.3 Rated frequency (f,)
Subclause 4.3 of IEC 62271-1 is applicable.

4.4 Rated normal current and temperature rise
4.41 Rated normal current (1)

Subclause 4.4.1 of IEC 62271-1 is applicable with the following addition:

The rated normal current is defined for a single, three-phase circuit installed above ground with
an ambient air temperature at 40 °C. For other installation conditions, see Annex A.

4.4.2 Temperature rise

Subclause 4.4.2 of IEC 62271-1 is applicable with the following addition:

The temperature of the enclosure shall not exceed the maximum allowable temperature of the
anti-corrosion coating if applicable.
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The temperature rise of components contained in the GIL which are subject to standards not
covered by the scope of IEC 62271-1 shall not exceed the temperature-rise limits permitted in
the relevant standard for those components.

For open air, tunnel and shaft installations, the maximum temperature of the enclosure shall
not exceed 80 °C. Parts normally touched during operation not to exceed 70 °C. Reference is
made to Clause 11 of this standard.

For direct buried installation, the maximum temperature of the enclosure shall be limited to
minimise soil drying. A temperature in the 50 °C and 60 °C range is generally considered
applicable.

4.4.3 Particular points of Table 3

Subclause 4.4.3 of IEC 62271-1 is applicable.

4.4.101 Particular requirements for temperature rise

Where a non-oxidizing gas is used as the dielectric, the limits of the temperature and
temperature rise shall be as specified for SFg in Table 3 of IEC 62271-1.

Where compressed air is used as the dielectric, the limits of the temperature and temperature
rise shall be as specified for air in Table 3 of IEC 62271-1.

Where an oxidizing gas' (other-than—air) is"used*as the dielectric, lower limits of temperature
and temperature rise shall be agreed between manufacturer and user.

4.5 Rated short-time withstand current (1)

Subclause 4.5 of IEC 62271:=1lisapplicable/with thefollowing addition:

In selecting a rated short-time withstand current for an installation, or part of an installation,
consideration may be given to the fact that the maximum fault current in a circuit reduces as
the distance from the substation increases.

4.6 Rated peak withstand current (Ip)

Subclause 4.6 of IEC 62271-1 is applicable.
4.7 Rated duration of short circuit (7,)

Subclause 4.7 of IEC 62271-1 is applicable.

4.8 Rated supply voltage of closing and opening devices and of auxiliary and control
circuits (U,)

Subclause 4.8 of IEC 62271-1 is applicable.

4.9 Rated supply frequency of closing and opening devices and of auxiliary circuits

Subclause 4.9 of IEC 62271-1 is applicable with the following addition:

The rated supply frequency of auxiliary circuits is the frequency at which the conditions of
operation and temperature rise of these devices and circuits are determined.
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4.10 Rated pressure of compressed gas supply for controlled pressure systems

Subclause 4.10 of IEC 62271-1 is not applicable.

411 Rated filling levels for insulation and/or operation

Subclause 4.11 of IEC 62271-1 is applicable.

5 Design and construction
Clause 5 of IEC 62271-1 is not applicable, except as follows.

Any component which requires routine preventive maintenance or diagnostic testing shall be
easily accessible.

GIL shall be designed so that normal service, inspection and maintenance operations can be
carried out safely, including the checking of phase sequence after erection and extension.

The equipment shall be designed such that the mechanical stress caused by all relevant loads,
for example thermal expansion, agreed permitted movement of foundations, external vibration,
earthquakes, soil loading, wind and ice do not impair the assigned performance of the
equipment.

All components of the samelrating and construction which'may ‘need to be replaced shall be
interchangeable.

5.1 Requirements for liquids in GIL

Clause 5.1 of IEC 62271+hisrnotcapplicable:

5.2 Requirements for gases in GIL

Subclause 5.2 of IEC 62271-1 is applicable.

In case a gas mixture is used, the manufacturer should provide information about the gas
characteristics such as dielectric strength, mixing ratio, process of mixing and filling pressure.

NOTE See references [6], [7] and [8] in the Bibliography.
5.3 Earthing

Subclause 5.3 of IEC 62271-1 is applicable, except as follows.

5.3.101 Earthing of main circuits

To ensure safety during maintenance work all parts of the main circuits to which access is
required or provided shall be capable of being earthed. In addition, it shall be possible, after
the opening of the enclosure, to connect earth electrodes to the conductor for the duration of
the work.

Earthing may be made by
a) earthing switches with a making current capacity equal to the rated peak withstand current,
if there is no certainty that the circuit connected is not live;

b) earthing switches without a making current capacity or with a making capacity lower than
the rated peak withstand current, if there is certainty that the circuit connected is not live;
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