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Abstract: The technical requirements for the design, fabrication, testing, and installation of a gas-
insulated substations are covered. The parameters to be supplied by the purchaser are set, and
the technical requirements for the design, fabrication, testing, and installation details to be
furnished by the manufacturer are established.
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IEEE Standards documents are developed within the IEEE Societies and the Standards Coordinating Committees of
the IEEE Standards Association (IEEE-SA) Standards Board. The IEEE develops its standards through a consensus
development process, approved by the American National Standards Institute, which brings together volunteers
representing varied viewpoints and interests to achieve the final product. Volunteers are not necessarily members of the
Institute and serve without compensation. While the IEEE administers the process and establishes rules to promote
fairness in the consensus development process, the IEEE does not independently evaluate, test, or verify the accuracy
of any of the information or the soundness of any judgments contained in its standards.

Use of an IEEE Standard is wholly voluntary. The IEEE disclaims liability for any personal injury, property or other
damage, of any nature whatsoever, whether special, indirect, consequential, or compensatory, directly or indirectly
resulting from the publication, use of, or reliance upon this, or any other IEEE Standard document.

The IEEE does not warrant or represent the accuracy or content of the material contained herein, and expressly
disclaims any express or implied warranty, including any implied warranty of merchantability or fitness for a specific
purpose, or that the use of the material contained herein is free from patent infringement. IEEE Standards documents
are supplied “AS I1S.”

The existence of an IEEE Standard does not imply that there are no other ways to produce, test, measure, purchase,
market, or provide other goods and services related to the scope of the IEEE Standard. Furthermore, the viewpoint
expressed at the time a standard is approved and issued is subject to change brought about through developments in the
state of the art and comments received from users of the standard. Every IEEE Standard is subjected to review at least
every five years for revision or reaffirmation, or every ten years for stabilization. When a document is more than five
years old and has not been reaffirmed, or more than ten years old and has not been stabilized, it is reasonable to
conclude that its contents, although still of some value, do not wholly reflect the present state of the art. Users are
cautioned to check to determine that they have the latest edition of any IEEE Standard.

In publishing and making this document available, the IEEE is not suggesting or rendering professional or other
services for, or on behalf of, any person or entity. Nor is the IEEE undertaking to perform any duty owed by any other
person or entity to another. Any person utilizing this, and any other IEEE Standards document, should rely upon his or
her independent judgment in the exercise of reasonable care in any given circumstances or, as appropriate, seek the
advice of a competent professional in determining the appropriateness of a given IEEE standard.

Interpretations: Occasionally questions may arise regarding the meaning of portions of standards as they relate to
specific applications. When the need for interpretations is brought to the attention of IEEE, the Institute will initiate
action to prepare appropriate responses. Since IEEE Standards represent a consensus of concerned interests, it is
important to ensure that any interpretation has also received the concurrence of a balance of interests. For this reason,
IEEE and the members of its societies and Standards Coordinating Committees are not able to provide an instant
response to interpretation requests except in those cases where the matter has previously received formal consideration.
A statement, written or oral, that is not processed in accordance with the IEEE-SA Standards Board Operations Manual
shall not be considered the official position of IEEE or any of its committees and shall not be considered to be, nor be
relied upon as, a formal interpretation of the IEEE. At lectures, symposia, seminars, or educational courses, an
individual presenting information on IEEE standards shall make it clear that his or her views should be considered the
personal views of that individual rather than the formal position, explanation, or interpretation of the IEEE.

Comments for revision of IEEE Standards are welcome from any interested party, regardless of membership affiliation
with IEEE. Suggestions for changes in documents should be in the form of a proposed change of text, together with
appropriate supporting comments. Recommendations to change the status of a stabilized standard should include a
rationale as to why a revision or withdrawal is required. Comments and recommendations on standards, and requests
for interpretations should be addressed to:

Secretary, IEEE-SA Standards Board
445 Hoes Lane

Piscataway, NJ 08854

USA

Authorization to photocopy portions of any individual standard for internal or personal use is granted by The Institute
of Electrical and Electronics Engineers, Inc., provided that the appropriate fee is paid to Copyright Clearance Center.
To arrange for payment of licensing fee, please contact Copyright Clearance Center, Customer Service, 222 Rosewood
Drive, Danvers, MA 01923 USA; +1 978 750 8400. Permission to photocopy portions of any individual standard for
educational classroom use can also be obtained through the Copyright Clearance Center.
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Introduction

This introduction is not part of IEEE Std C37.122-2010, IEEE Standard for High Voltage Gas-Insulated Substations
Rated Above 52 kV .

IEEE Std C37.122-1983 was initiated in the early 1970s when the first gas-insulated substations were
introduced. The reliability of gas-insulated substations has improved greatly since the first installation in
the late 1960s. Utilities have taken advantage of the greater flexibility offered by gas-insulated substations
to locate substations closer to load centers with considerable savings in sub-transmission systems costs and
reduced system losses. In addition, gas-insulated substations typically offer 25 to 30 years or more of
operation before major overhaul is required. To address IEEE policy that IEEE standards should be
harmonized with international standards whenever possible a study was conducted by a joint task force of
the Substations Committee and IEC. This included a comparison of IEEE and IEC gas-insulated switchgear
standards. The recommendations of that task force and joint working group were a series of
recommendations to modify both IEEE and IEC gas-insulated switchgear standards to move toward
harmonization. This document is a step in that process.

Notice to users

Laws and regulations

Users of these documents should consult all applicable laws and regulations. Compliance with the
provisions of this standard does not imply compliance to any applicable regulatory requirements.
Implementers of the standard are responsible for observing or referring to the applicable regulatory
requirements. IEEE does not, by the publication of its standards, intend to urge action that is not in
compliance with applicable laws, and these documents may not be construed as doing so.

Copyrights

This document is copyrighted by the IEEE. It is made available for a wide variety of both public and
private uses. These include both use, by reference, in laws and regulations, and use in private self-
regulation, standardization, and the promotion of engineering practices and methods. By making this
document available for use and adoption by public authorities and private users, the IEEE does not waive
any rights in copyright to this document.

Updating of IEEE documents

Users of IEEE standards should be aware that these documents may be superseded at any time by the
issuance of new editions or may be amended from time to time through the issuance of amendments,
corrigenda, or errata. An official IEEE document at any point in time consists of the current edition of the
document together with any amendments, corrigenda, or errata then in effect. In order to determine whether
a given document is the current edition and whether it has been amended through the issuance of
amendments, corrigenda, or errata, visit the IEEE Standards Association web site at
http://ieeexplore.ieee.org/xpl/standards.jsp, or contact the IEEE at the address listed previously.

For more information about the IEEE Standards Association or the IEEE standards development process,
visit the IEEE-SA web site at http://standards.ieee.org.
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Errata

Errata, if any, for this and all other standards can be accessed at the following URL:
http://standards.ieee.org/reading/ieee/updates/errata/index.html. Users are encouraged to check this URL
for errata periodically.

Interpretations

Current interpretations can be accessed at the following URL: http://standards.ieee.org/reading/icee/interp/
index.html.

Patents

Attention is called to the possibility that implementation of this standard may require use of subject matter
covered by patent rights. By publication of this standard, no position is taken with respect to the existence
or validity of any patent rights in connection therewith. The IEEE is not responsible for identifying
Essential Patent Claims for which a license may be required, for conducting inquiries into the legal validity
or scope of Patents Claims or determining whether any licensing terms or conditions provided in
connection with submission of a Letter of Assurance, if any, or in any licensing agreements are reasonable
or non-discriminatory. Users of this standard are expressly advised that determination of the validity of any
patent rights, and the risk of infringement of such rights, is entirely their own responsibility. Further
information may be obtained from the IEEE Standards Association.

y Documents
Copyright © 2011 IEEE. All rights reserved. Document Sharing Hub

Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 13:37:00 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE C37.122-2010


http://standards.ieee.org/reading/ieee/updates/errata/index.html�
http://standards.ieee.org/reading/ieee/interp/index.html
http://standards.ieee.org/reading/ieee/interp/index.html
http://www.avadocuments.com/doc/ieee-c37-122-2010
http://www.avadocuments.com/doc/ieee-c37-122-2010

Participants

At the time this standard was submitted to the IEEE-SA Standards Board for approval, the High Voltage

Gas-Insulated Substation Working Group had the following membership:

Arun Arora

Paul Barnett
George Becker
Philip Bolin
Markus Etter
Arnaud Ficheux
Patrick Fitzgerald

The following members of the individual balloting committee voted on this

John H. Brunke, Chair
Ryan Stone, Vice Chair

Noboru Fujimoto

David F. Giegel

Peter Grossmann
Charles L. Hand

Robert Jeanjean
Hermann Koch

Jorge Marquez
Venkatesh Minisandram

voted for approval, disapproval, or abstention.

William J. Ackerman
S. Aggarwal
Michael Anderson
Ficheux Arnaud
Stan Arnot

Arun Arora
Thomas Barnes

G. Bartok

George Becker

W. J. Bill Bergman
Wallace Binder
William Bloethe
Steven Brockschink
John H. Brunke
Eldridge Byron
Chih Chow

Jerry Corkran
Gary Donner
Michael Dood
Randall Dotson
Denis Dufournet
Edgar Dullni
Donald Dunn
Kenneth Edwards
Gary Engmann
Markus Etter
James Fairris
Patrick Fitzgerald
Rabiz Foda

David Giegel
Mietek Glinkowski

Jalal Gohari

Edwin Goodwin
James Graham
Randall Groves
Paul Hamer
Charles L. Hand
David Harris
Helmut Heiermeier
Steven Hensley
Lee Herron

Gary Heuston
Scott Hietpas
Andrew Jones
Richard Keil
Rameshchandra Ketharaju
Hermann Koch
Joesph L. Koepfinger
Jim Kulchisky
Chung-Yiu Lam
Stephen Lambert
Hua Liu

Albert Livshitz

G. Luri

Jorge Marquez
William McBride
Daleep Mohla
Georges Montillet
Kimberly Mosley
Dennis Neitzel
Jeffrey Nelson
Michael S. Newman
T. W. Olsen

Vi

Copyright © 2011 IEEE. All rights reserved.

Jeffrey Nelson
T. W. Olsen
Darin Penner
Devki Sharma
David Solhtalab
Brian Withers
Peter Wong

standard. Balloters may have

David Peelo

Darin Penner
Christopher Petrola
Anthony Picagli
John Randolph
Michael Roberts
Tim Rohrer
Anne-Marie Sahazizian
Bartien Sayogo
Dennis Schlender
Hamidreza Sharifnia
Devki Sharma

Gil Shultz

Hyeong Sim

James Smith

Jerry Smith

John Spare

Ralph Stell

Gary Stoedter
Ryan Stone

David Tepen

John Toth

Eric Udren

John Vergis
Waldemar Von Miller
Loren Wagenaar
Kenneth White
Thomas Wier
James Wilson
Brian Withers
Richard York

Documents

Document Sharing Hub

Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 13:37:00 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE C37.122-2010


http://www.avadocuments.com/doc/ieee-c37-122-2010
http://www.avadocuments.com/doc/ieee-c37-122-2010

When the IEEE-SA Standards Board approved this standard on 30 September 2010, it had the following

membership:

Karen Bartleson
Victor Berman
Ted Burse

Clint Chaplin
Andy Drozd
Alexander Gelman
Jim Hughes

*Member Emeritus

Robert M. Grow, Chair
Richard H. Hulett, Vice Chair
Steve M. Mills, Past Chair
Judith Gorman, Secretary

Young Kyun Kim
Joseph L. Koepfinger*
John Kulick

David J. Law

Hung Ling

Oleg Logvinov

Ted Olsen

Ronald C. Petersen

Thomas Prevost
Jon Walter Rosdahl
Sam Sciacca

Mike Seavey
Curtis Siller

Don Wright

Also included are the following nonvoting IEEE-SA Standards Board liaisons:

Satish Aggarwal, NRC Representative
Richard DeBlasio, DOE Representative
Michael Janezic, NIST Representative

Don Messina

Soo Kim

IEEE Standards Program Manager, Document Development

IEEE Standards Program Manager, Technical Program Development

vii
Copyright © 2011 IEEE. All rights reserved.

Documents

Document Sharing Hub

Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 13:37:00 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE C37.122-2010


http://www.avadocuments.com/doc/ieee-c37-122-2010
http://www.avadocuments.com/doc/ieee-c37-122-2010

Contents

L. OVEIVIBW ..ttt ettt ettt ettt ettt et ee e ea e e s a e e eb e emeeem et ea e e eae e st emeeemeeen s e es e e s e anseenseemteemeeeneeeneesseenseanneans |
L 103 o TSSO |
1.2 NOTMALIVE TEIRTEIICES ......eutetiteeteetieti ettt ettt ettt esteat et e testesbeebeeseeseeateneenseasesesbeebeebesneeseeneensensens 1

2. Normal (usual) and special (unusual) SErvice CONAIIONS ............ceeeeerrieriieirieieiieneeseereereeeeeeesreesreeneens 4
2.1 Normal (usual) Service CONAItIONS ........cviruierrieiieiiiieieerie ettt ereeteeae e e teesbeesbeessesasestsesseesseesnenes 4
2.2 Special (unusual) service conditions for both indoor and outdoor switchgear .............ccccoevevvenveennenne. 4

3 DEIINMIEIONS ...ttt ettt b e bt be et e et e bt bt eb e e ae e st et e st e s et et e e bt bt ebe e st enteeens 5

4. RALINES ...eeuvieeieitieiteeie ettt e ete st e bt et e et e etteete e b e esseessesssessaesseesseesseesseessanssesseesseesseesseeseessaenseenseanaesseenseenseenseans 7
4.1 Rated maximum VOItage (1) OF (U,) c.veeveeieeeieiieiieiieie ettt sttt et st e s e esesnsesnnenns 8
4.2 Rated insulation level (Uy Uy, U,)...covoviuiiiiiiiiiiiiiiiiiiiiiii s 8
4.3 Rated POWET fTEQUENCY (1) -+evverreerreerteeieeie et et ettt ettt ettt et et e e eeseeeseeesae e et enteeneeeseeeseeseeneean 10
4.4 Rated continuous (normal) current and tEMPETAtUre TIS€........cc.eerverieriereerieeieeieeteeneeeeeeee e seeeeeas 10
4.5 Rated short-time WithStand CUITENT (1) ......cceerevieeiiieiiieeiieireeete et e eteesireesveeseaeesaaeeseaeeseneeraeesneenes 11
4.6 Rated peak withstand current () ........ccocoeiiiiiiiiiiiiiiicccc e 11
4.7 Rated duration Of SHOTt-CIFCUIL (£1) ...coveervierieiieeiiciiecte ettt ettt ettt sre e easeetsesaeesaeesneas 11
4.8 Rated supply voltage of closing and opening devices and of auxiliary and control circuits (U,)...... 11
4.9 Rated supply frequency of closing and opening devices and of auxiliary and control circuits ......... 11
4.10 Rated bus-transfer voltage and CUITENL ............c.eoieriierieiieiieecic ettt eea e saees 11
4.11 Rated induced current and voltage for grounding SWitChes...........ccevveevirienienieciieiesiereeie e 12
4.12 Rated short-circuit making current for grounding SWitChes............cceevverierierierieniee e 13

5. Design and CONSTIUCTION ......eeviiieeiieriierti et eteeiee et eteetesttesteesseesbessaesseesseenseensesneesseesseenseensenssesssenseenses 13
5.1 Requirements for liquid in SWItCHZEAT.........c.eevviiiiiiiirieeeie et ens 14
5.2 Requirements for gases in SWItCHZEAT .........ccuovuiiiiiiiieiieietee et 14
5.3 Grounding and bonding of SWItChEAT............cciiiiiiiiiiieeee e 14
5.4 Auxiliary and control €QUIPIMENT ........ccueeuieiiiieriieiteeie ettt et et et eteeeesseeseeesteenteeneeeneeeneenseeneeens 15
5.5 Dependent POWET OPETALION .......cueiueruerteeuietieieteteeteetesteeteeseeseesseseentesseeteeseeseeneeneensessesseasesseeneeneensenes 15
5.6 SEOTEA CNIETZY ..euveeuieiieiete ettt ettt ettt ettt et et e teebe et e e bt eseem e e e ebeese et e ebeeseensensenteeaeeeeebeeaeeneeneensenes 15
5.7 Independent ManUal OPETALION. ........ccuiiuieieieieie ettt ettt ettt ettt e et e b s enee e e 15
5.8 OPEration Of FERICASES ....cuvivuiiriiiitieiiiieetesteettete et ete et e s e e ste et e esbeesaesaaesseesseesseessesssesseasesseesseensesnsenns 15
5.9 Low- and high-pressure interlocking and monitoring deViCes............ccevvververrieriieieseenreerreeeeneennens 16
S.10 NAMEPLALES ....eevieeieiieiieie et eteete st et et e ete st e s eessee st esseesseessesseanseenseassesnsesssesseenseensesnsesseesseensennsenns 16
5.11 INterlOCKING AEVICES.....uveruiiiieiieiecieciie ettt ettt te et et et et e et e s taesseesseesesasesneesseenseensesseasseanseenseans 21
5.12 POSTHON INAICALION «..cuviutiiiiiieiteiieitetet ettt ettt sttt bt et et ae bbbt et et e e 22
5.13 Degree of protection Of @NCIOSUIES .........cuieiiruieriieiieieeie sttt ettt enee e eens 22
5.14 Creepage distance for outdoor INSULALOTS. .........co.iiiiieiieieiieriee ettt 22
5.15 Gas and vacuum tIGRENESS ........eeouiiiiiieiieieee ettt ettt sae ettt ettt e st eeans 22
5.16 Liquid tightness (insulating Meditm) ...........cccuoiiiiiiiieieieee et 22
517 FIAMMADIIIEY ...ttt ettt sttt e et bttt be e st ese e e e e ebe st e ebeeaeeneeneeneenes 22
5.18 Electromagnetic compatibility (EMOC)........couiiuiiiiiiieieieiee ettt 22
S5.19 XTAY CIMISSION...c.ueiitiietiertietieteettestesteesseetesstesstesseesseessesssesssasseesseessesssesssesseessesssesssesssessessseessesssenns 22
5.20 Design of pressurized ENCIOSUIES. .........civiruieriieiiiieriesteeteeeteeteesteesteesessesseesseesseessesssesseesseensesssenns 22
5.21 Access for operations and MAINTENANCE ............ccviervieieeierieerieeteeeereesteesseeseeseeeesseesseesseessessaessenns 25
5.22 BUS EXPANSION JOINES ..uvreutreuiieeieeeieriiesteesteetestesseesseeseessesssesseasseasseessesssesseessesssesssessesssessessseensesnsenns 25
5.23 Insulators, partitions, gas pass through insulators, and operating rods..........c..cccceceeevervenericnenennenn 26
5.24 PATtItIONING . .eveeiienieeeeeieeeetesteete et eteettestte st eseesseeseesseesseenseanseenseessesssenseenseansesnsesnsesnsesseesseenseensenns 27
IR N 211 USSR 27
5.26 SCISIMIC TEQUITCIMECIES ....euveeuteeuteetierteeteeteeteeeteeseesteesteenteenseeneeeseeaseenseenseansesnsesneesseesseensesseesneenseanseans 28
5.27 High-voltage Circuit DIEAKETS. ... ...couiiiiieieiieie ettt ettt ettt st see e s enaeeneeens 28

i Documents
Copyright © 2011 IEEE. All rights reserved. Document Sharing Hub

Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 13:37:00 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE C37.122-2010


http://www.avadocuments.com/doc/ieee-c37-122-2010
http://www.avadocuments.com/doc/ieee-c37-122-2010

5.28 DISCONNECT SWILCHES ....eoiiuvviiiieieiie et eee et e et e e et e e eeaaeeeeenaeeesenneeeennaeesenteeesennes 28

5.29 Grounding SWILCRES .......cc.ieiiiiiiieiiieieie ettt ettt et eebeesbesaaesteesseessesssesssesseesseenseensenns 29
6. DESIGN LSS (EYPC LESES) 1.urevieiieeieieeieetierte et et e tte e eteeetessteseesseessessaesseeseensesnsesseesseenseenseanseansennsensaenseas 30
0.1 GEINETAL ...ttt bttt et et b et b ettt et h e b ettt 30
6.2 DICIECIIIC TESES ...uveurentetiterttetteiteit et sttt ettt ettt ettt sbe et b e ebt st et et e s bt e b e s bt e bt eat et et e b e st e bt saeeet et ennenee 33
6.3 Radio influence voltage (RIV) tESt.......cuiiiiiiiiieii ettt st e e 38
6.4 Measurement Of 1€SIStANCe OF CITCUILS ....eouvieuiiruieiiieiieieet ettt ettt sttt sae e e e 38
6.5 Temperature rise tests (CONtINUOUS CUITENT TEST) ....eouviruieriieitieieeieetierieeieete st see e e e e e e eens 38
6.6 Short-time withstand current and peak withstand current tests ..........ccoceevveeviiiceineenieciieieeeeeeenens 39
6.7 Verification of the degrees of protection provided by enclosures ..............coccevevererinineeiieiiene 40
6.8 TIGNENESS tEST ... e.eeeuieieeiete ettt ettt ettt bttt et st e st et e be e bt et e ebeeseense e et e besbeebeeseeneeneensenee 40
6.9 Electromagnetic COMPAtiDIlIty tESES.....ccuiiriiiiiiieriieiieiieiesteeste e eee e steesteeaesaesreesaeesbeessessnenseenseens 40
6.10 Verification of making and breaking Capacities ...........ccevverieerieeiierierienteeie e seeseeeseseeseesseeseens 40
6.11 Mechanical and environmental tESTS ........c.ueuerueriririririeeet ettt ettt 41
6.12 Pressure teSt ON PATTILIONS .......ceeruieriieieeieriete et eteeeeesteeteeetesseesseesseessesasesseesseesesnsesssesseesseensesnseans 43
6.13 Test under conditions of arcing due to an internal fault ...........c..ccoeieiiriinienienier e 43
6. 14 TNSULALOT tESES ...t ueeeietiete ettt ettt ettt st e st et et eat e e st et e et e eneeeseeese e beenseemsesneesaeesneesneenseenneans 43
6.15 Circuit breaker deSIZN tESTS .. ocuiiiuiiiiiie ettt ettt ettt ettt et e st e b e et esseesaeesseesneeneeeneens 44
6.16 Fault-making capability test for high-speed grounding switches ..........ccccoooiviiniiiiiiiiiiieeee 44
6.17 Interrupting tests—bus-transfer current switching capability for disconnect switches (special duty
143117 OO USRS 45
6.18 Interrupting tests—switching of bus charging currents by disconnect switches.............cccceveruennee. 45
6.19 Interrupting tests—induced current switching of grounding switches...........ccccoevvvevinienieciieiennens 48
6.20 Mechanical tests for disconnect and grounding SWItChes ............ccvevuirieriienieniieieeieseeie e 50
6.21 Operation at the temperature limits for outdoor equipment (if required by user).........c..ccceevvervvennenn. 50
6.22 Operation under SEVEre iCE CONAITIONS ........c.eeieriieriieieeiestiesteeteeteseeesteesteeeeseesseesseensesseesseenseenseans 51
7. ROULINE TSN . ... eeutieuvieiieeiieeiiesteeieeitesteste st e st esteeeteesteseesseenseesseessenseenseensesnsesasesseenseanseenseenseansennsessnesseas 53
7.1 Dielectric test Of MaiN CITCUIL ....cvevtiriririeiiiietcte ettt sttt 53
7.2 Tests on auxiliary and cONtrol CIFCUILS ........couieiuieiiiiieriiee ettt 53
7.3 Measurement of the resistance of the main Circuit ...........cooveiieiiiiieiie e 54
A B T4 104 e ] USSR 54
7.5 Pressure tests Of ENCIOSUIES .......cc.iiuiiiiiieieieeste ettt ettt e et e sttt et eaeene e enee e 54
7.6 Mechanical OPEration tESES ..........eiieirieieieiere sttt ettt et st ettt et eae et et et et e besaeebeeaeeneeneeneeee 55
7.7 Tests on auxiliary circuits, equipment, and interlocks in the control mechanism.................ccccvveenene. 55
7.8 Pressure teSt ON PATTITIONS .......eecveeverrerierieeteeteetesteesseeseesseeseesseesseesseessesssesseessesssesssesssesssesseessesssenns 55
8. GAS NANAIING.....cuiiiiiiieiicieceecee ettt ettt e et e et e e sa e be e beesbeessessaesaeeseesaenseenseenseesbensaenneas 55
0. FICIA tESEINE ..evieieiieieete ettt ettt ettt et et et et e et e s st et e et e esseesbeesaesseeseenseensesneeeneenseenseenseanseensennaenneas 55
9.1 Mechanical testS: 1€AKAZE ........ccveerieiieiieciieieeie ettt te st ettt e teseaesseesse e e e sneenseenseens 56
9.2 Mechanical tests: gas quality (moisture, purity, and density).........cccocceveeeriereereeiierieneeee e 56
9.3 Electrical tests: continuity, conductivity, and reSiStVILY .........ccecerruerieriereeieiie e ece e 56
9.4 Electrical tests: low frequency ac voltage withstand ..............ccoooeiieiiiiiniii e 56
9.5 Electrical tests: low frequency ac voltage withstand requirements and conditions .............c.ccecueneeee 57
9.6 Electrical tests: low frequency ac voltage withstand configurations and applications ...................... 57
9.7 Electrical tests: dc voltage WithStand eSS ........cueruiruiririeieieieie et 58
9.8 Electrical tests: assessment of the ac voltage withstand test...........oceeeieoieiiieiinineiceeeeecee 58
9.9 Electrical tests: tests 0n aUXILIATY CITCUILS ......eevietieieeiesiesteeieeteeeeseeteeteseeeseeesreeseessesseesseesseesseens 58
9.10 Mechanical and electrical functional tests: checks and verifications.........c..c.cceceeeeeierienencnenennenn 58
9.11 Mechanical and electrical tests: dOCUMENTAtION. .........cceeoierieriiririininieeiieeeeeee e 59
o Documents
Copyright © 2011 IEEE. All rights reserved. Document Sharing Hub

Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 13:37:00 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE C37.122-2010


http://www.avadocuments.com/doc/ieee-c37-122-2010
http://www.avadocuments.com/doc/ieee-c37-122-2010

Annex A (normative) Switch testing ProCedUIES..........cccvevuieierierieiieieeieseeie et sae e e 60
A.1 Bus-transfer making and breaking tests
A.2 Switching of bus charging currents by disconnect switches 72.5 kV and above.........cccccoevveeenee 62
A.3 Induced current switching of grounding switches
A .4 Tests on the power Kinematic Chain...........coocuiiiirierieiieieieeee e
A.5 Test on the position-indicating kinematic chain

. Documents
Copyright © 2011 IEEE. All rights reserved. Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 13:37:00 UTC from IEEE Xplore. Restrictions apply.
Full document details: IEEE C37.122-2010


http://www.avadocuments.com/doc/ieee-c37-122-2010
http://www.avadocuments.com/doc/ieee-c37-122-2010

IEEE Standard for High Voltage
Gas-Insulated Substations Rated
Above 52 kV

IMPORTANT NOTICE: This standard is not intended to ensure safety, security, health, or
environmental protection. Implementers of the standard are responsible for determining appropriate
safety, security, environmental, and health practices or regulatory requirements.

This IEEE document is made available for use subject important notices and legal disclaimers.
These notices and disclaimers appear in all publications containing this document and may
be found under the heading “Important Notice” or “Important Notices and Disclaimers
Concerning IEEE Documents.” They can also be obtained on request from IEEE or viewed at
http://standards.ieee.org/IPR/disclaimers. html.

1. Overview

1.1 Scope

This standard establishes ratings and requirements for planning, design, testing, installation, and operation
of gas-insulated substations for alternating-current applications above 52 kV. Typical installations are
assemblies of specialized devices such as circuit breakers, switches, bushings, buses, instrument
transformers, cable terminations, instrumentation and controls, and the gas-insulating system. It does not
include certain items that may be directly connected to gas-insulated substations, such as power
transformers and protective relaying. This standard does not apply to gas-insulated transmission lines.

1.2 Normative references

The following referenced documents are indispensable for the application of this document (i.e., they
must be understood and used, so each referenced document is cited in text and its relationship to this
document is explained). For dated references, only the edition cited applies. For undated references, the
latest edition of the referenced document (including any amendments or corrigenda) applies.

ANSI/ASME Boiler and Pressure Vessel Code, Section VIII: Pressure Vessels, Division 1. ! 2

'ANSI Standards are available from the American National Standards Institute, 11 West 42nd Street, 13th Floor, New York, NY
10036, USA.

? The IEEE standards or products referred to in Clause 2 are trademarks owned by the Institute of Electrical and Electronics
Engineers, Incorporated.
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ANSI/ASME B31.1, Power Piping.
ANSI/NEMA CC 1, Electric Power Connection for Substations.

CENELEC EN 50052, Specification for Cast Aluminum Alloy Enclosures for Gas-Filled High-Voltage
Switchgear and Controlgear. *

CENELEC EN 50064, Specification for Wrought Aluminum and Aluminum-Alloy Enclosures for Gas-
Filled High-Voltage Switchgear and Controlgear.

CENELEC EN 50069, Specification for Welded Composite Enclosures of Cast and Wrought Aluminum
Alloys for Gas-Filled High-Voltage Switchgear and Controlgear.

IEC 60044-1, Instrument transformers—Part 1: Current transformers. 4
IEC 60044-2, Instrument transformers—Part 2: Inductive voltage transformers.

IEC 61180-1, High-voltage test techniques for low-voltage equipment—Part 1: Definitions, test and
procedure requirements.

IEC 61462, Composite hollow insulators—Pressurized and unpressurized insulators for use in electrical
equipment with rated voltage greater than 1000 V—Definitions, test methods, acceptance criteria and
design recommendations.

IEC 61639, Direct connection between power transformers and gas-insulated metal-enclosed switchgear
for rated voltages of 72,5 kV and above.

IEC 62155, Hollow pressurized and unpressurized ceramic and glass insulators for use in electrical
equipment with rated voltages greater than 1000 V.

IEC 62262, Degrees of protection provided by enclosures for electrical equipment against external
mechanical impacts (IK code).

IEC 62271-1, High-voltage switchgear and controlgear—Part 1: Common specifications.

IEC 62271-102, High-voltage switchgear and controlgear—Part 102: Alternating current disconnectors
and earthing switches.

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

IEC 62271-209, High-voltage switchgear and controlgear—Part 209: Cable connections for gas-insulated
metal-enclosed switchgear for rated voltages above 52 kV. Fluid-filled and extruded insulation cables.
Fluid-filled and dry-type cable-terminations.

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

3 CENELEC publications are available from the Sales Department, American National Standards Institute, 11 West 42nd Street,
13th Floor, New York, NY 10036, USA.

‘IEC publications are available from IEC Sales Department, Case Postale 131, 3 rue de Varembe., CH-1211, Geneva 20,
Switzerland/Suisse. IEC publications are also available in the United States from the Sales Department, American National
Standards Institute, 11 West 42nd Street, 13th Floor, New York, NY 10036, USA.
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IEEE Std C37.04™ IEEE Standard Rating Structure for AC High-Voltage Circuit Breakers Rated on a
Symmetrical Current Basis. ’

IEEE Std C37.06™, IEEE Standard for AC High-Voltage Circuit Breakers Rated on a Symmetrical
Current Basis—Preferred Ratings and Related Required Capabilities for Voltages Above 1000 V.

IEEE Std C37.09™, IEEE Standard Test Procedure for AC High-Voltage Circuit Breakers Rated on a
Symmetrical Current Basis.

IEEE Std C37.010™, IEEE Application Guide for AC High-Voltage Circuit Breakers Rated on a
Symmetrical Current Basis.

IEEE Std C37.011™, IEEE Application Guide for Transient Recovery Voltage for AC High-Voltage
Circuit Breakers Rated on a Symmetrical Current Basis.

IEEE Std C37.012™, IEEE Application Guide for Capacitance Current Switching for AC High-Voltage
Circuit Breakers Rated on a Symmetrical Current Basis.

IEEE Std C37.015™, IEEE Guide for the Application for Shunt Reactor Switching.

IEEE P1712™, Draft 7, August 2007, Draft Guide for Sulfur Hexafluoride (SF¢) Gas Handling for High
Voltage (over 1000 Vac) Equipment. ©

IEEE PC37.017™, Draft 4, February 2010, Draft Standard for Bushings for High Voltage (over 1000
Volts ac) Circuit Breakers and Gas-Insulated Switchgear. ’

IEEE Std C37.21™, TIEEE Standard for Control Switchboards.

IEEE Std C37.24™ IEEE Guide for Evaluating the Effect of Solar Radiation on Outdoor Metal-Enclosed
Switchgear.

IEEE Std C37.100™, IEEE Standard Definitions for Power Switchgear.

IEEE Std C37.100.1™-2007, IEEE Standard of Common Requirements for High Voltage Power
Switchgear Rated Above 1000 V.

IEEE Std C37.301™, IEEE Standard for High-Voltage Switchgear (Above 1000 V) Test Techniques—
Partial Discharge Measurements.

IEEE Std C57.13™, IEEE Standard Requirements for Instrument Transformers.

IEEE Std 48™ IEEE Standard Test Procedures and Requirements for Alternating-Current Cable
Terminations 2.5 kV through 765 kV.

IEEE Std 80™, IEEE Guide for Safety in AC Substation Grounding.

IEEE Std 315™, IEEE Standard/American National Standard/Canadian Standard: Graphic Symbols for
Electrical and Electronics Diagrams (Including Reference Designation Letters).

* IEEE publications are available from the Institute of Electrical and Electronics Engineers, 445 Hoes Lane, P.O. Box 1331,
Piscataway, NJ 08855-1331, USA.

¢ Numbers preceded by P are IEEE authorized standards projects that were not approved by the IEEE-SA Standards Board at the
time this publication went to press. For information about obtaining drafts, contact the IEEE-SA.

"IEEE PC37.017, Draft 6, was approved as a standard by the IEEE Standards Board on 8 December, 2010 (IEEE Std C37.017-
2010).
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IEEE Std 367™, IEEE Recommended Practice for Determining the Electric Power Station Ground
Potential Rise and Induced Voltage From a Power Fault.

IEEE Std 693™, IEEE Recommended Practices for Seismic Design of Substations.
IEEE Std 1300™, IEEE Guide for Cable Connections for Gas-Insulated Substations.

IEEE Std 1416™, IEEE Recommended Practice for the Interface of New Gas-Insulated Equipment in
Existing Gas-Insulated Substations.

2. Normal (usual) and special (unusual) service conditions

2.1 Normal (usual) service conditions

Subclause 2.1 of IEEE Std C37.100.1-2007 applies with the following additions:

Vibration and shock. The equipment shall withstand for its service life the vibration of any directly
connected equipment, such as transformers, and the shock caused by the operation or maintenance of the
equipment.

2.1.1 Indoor switchgear

Subclause 2.1.1 of IEEE Std C37.100.1-2007 applies. Many indoor applications do not require —30 °C
low temperature capability. In these cases —25 or —5 °C are common values specified.

2.1.2 Outdoor switchgear

Subclause 2.1.2 of IEEE Std C37.100.1-2007 applies with following additions and modifications:

Wind speed value of 40 m/s stated in 2.1.2 f) of IEEE Std C37.100.1-2007 is applied in some specific
regions as in North America. Lower wind speed value of 34 m/s may be applied in some specific regions,

as stated in corresponding clause of IEC 62271-1.

For installations in a location where the ice loading can be outside the normal (usual) service condition as
stated in 2.1.2 of IEEE Std C37.100.1-2007, the preferred maximum ice loading values are:

a) 10 mm for class 10
b) 20 mm for class 20

2.2 Special (unusual) service conditions for both indoor and outdoor switchgear
2.2.1 Altitude
Subclause 2.2.1 of IEEE Std C37.100.1-2007 applies.
2.2.2 Exposure to excessive pollution
Subclause 2.2.2 of IEEE Std C37.100.1-2007 applies.
2.2.3 Temperature and humidity
Subclause 2.2.3 of IEEE Std C37.100.1-2007 applies.
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2.2.4 Exposure to abnormal vibration, shock, or tilting
Subclause 2.2.4 of IEEE Std C37.100.1-2007 applies.
2.2.5 Other special (unusual) service conditions

2.2.5.1 Exposure to damaging fumes, vapor, steam, oil vapors, salt air, and hot and
humid climate

Subclause 2.2.5.1 of IEEE Std C37.100.1-2007 applies.

2.2.5.2 Exposure to excessive dust or abrasive, magnetic, or metallic dust
Subclause 2.2.5.2 of IEEE Std C37.100.1-2007 applies.

2.2.5.3 Exposure to explosive mixtures of dust or gases

Subclause 2.2.5.3 of IEEE Std C37.100.1-2007 applies.

2.2.5.4 Unusual space limitations

Subclause 2.2.5.4 of IEEE Std C37.100.1-2007 applies.

3. Definitions

For the purposes of this standard, the following terms and definitions apply. IEEE Std C37.100 should be
referenced for terms not defined in this clause. For terms that are not listed in IEEE Std C37.100 users
should refer to The IEEE Standards Dictionary: Glossary of Terms & Definitions.®

alarm pressure p,. (or density p,.): For insulation and/or switching pressure (Pa), referred to the
standard atmospheric air conditions of +20 °C and 101.3 kPa (or density), which may be expressed in
relative or absolute terms, at which a monitoring signal may be provided.

bus-charging current (rated): Current expressed as steady-state rms value which a disconnect switch is
capable of switching when energizing or de-energizing parts of a bus system or similar capacitive loads.

bus-transfer current: The current that flows in a disconnect switch when it transfers load from one bus
system to another.

bus-transfer voltage: The power-frequency voltage across the open disconnect switch gap after breaking
or before making the bus-transfer current.

class A grounding switch: A grounding switch designated to be used in circuits having relatively short
sections of line or low coupling to adjacent energized circuits.

class B grounding switch: A grounding switch designated to be used in circuits having relatively long
lines or high coupling to adjacent energized circuits.

compartment (GIS): A section of a gas-insulated switchgear assembly that is enclosed except for
openings necessary for interconnection providing insulating gas isolation from other compartments. A
compartment may be designated by the main components in it, e.g., circuit breaker compartment,
disconnect switch compartment, bus compartment, etc.

8 The IEEE Standards Dictionary: Glossary of Terms & Definitions is available at http:/shop.ieee.org/.
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design pressure of enclosures: The maximum gas pressure to which a gas-insulated switchgear
enclosure will be subjected under normal service conditions, including the heating effects of rated
continuous current.

electromagnetically induced current (grounding switch): The inductive current that a grounding
switch is capable of switching when it connects to and disconnects from ground one termination of a de-
energized transmission line, with the other termination grounded, and with an energized line carrying
current in parallel with, and in proximity to, the grounded line.

electrostatically induced current (grounding switch): The capacitive current that a grounding switch is
capable of switching when it connects to or disconnects from ground one termination of a de-energized
transmission line, with the other termination open, and with an energized line in parallel with, and in
proximity to, the grounded line.

gas monitoring systems: Any instrumentation for measuring, indicating, or giving remote warning of the
condition or change in condition of the gas in the enclosure, such as pressure, density, moisture content,
etc.

gas-insulated switchgear (GIS): A compact, multi-component assembly, enclosed in a grounded
metallic housing in which the primary insulating medium is SFs and which normally includes buses,
switches, circuit breakers, and other associated equipment.

gas-insulated switchgear enclosure: A grounded part of gas-insulated metal-enclosed switchgear
assembly retaining the insulating gas under the prescribed conditions necessary to maintain the required
insulation level, protecting the equipment against external influences and providing a high degree of
protection from approach to live energized parts.

gas-insulated switchgear enclosure currents: Currents that result from the voltages induced in the
metallic enclosure by effects of currents flowing in the enclosed conductors.

gas leakage rate (absolute): Amount of gas escaped by time unit expressed in units Pa x m?/s.

gas leakage rate (relative): Absolute leakage rate related to the total amount (mass or volume) of gas in
each compartment at rated filling pressure (or density). It is expressed in percentage per year.

gas pass through insulator: An internal insulator supporting one or more conductors specifically
designed to allow the passage of gas between adjoining compartments.

gas zone: A section of the GIS which may consist of one or several gas compartments which have a
common gas monitoring system. The enclosure can be single-phase or three-phase.

local control cubicle (or cabinet) (LCC): Cubicle or cabinet typically containing secondary equipment
including control and interlocking, measuring, indicating, alarm, annunciation, and mimic one-line
diagram associated with the primary equipment. It may also include protective relays if specified by the
user.

minimum functional pressure p,,. (or density p,.): Insulation and/or switching pressure (in Pa), at and
above which rated characteristics of switchgear are maintained. It is referred to at the standard
atmospheric air conditions of +20 °C and 101.3 kPa (or density) and may be expressed in relative or
absolute terms.

partition: Part of an assembly separating one compartment from other compartments. It provides gas
isolation and support for the conductor (gas barrier insulator).

‘ Documents
Copyright © 2011 IEEE. All rights reserved. Document Sharing Hub

Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 13:37:00 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE C37.122-2010


http://www.avadocuments.com/doc/ieee-c37-122-2010
http://www.avadocuments.com/doc/ieee-c37-122-2010

IEEE Std C37.122-2010
IEEE Standard for High Voltage Gas-Insulated Substations Rated Above 52 kV

power Kkinematic chain: Mechanical connecting system from and including the operating mechanism up
to and including the moving contacts.

NOTE—(Figure A.8).°

rated filling pressure p,.: Insulation and/or switching pressure (in Pa), to which the assembly is filled
before putting into service. It is referred to at the standard atmospheric air conditions of +20 °C and 101.3
kPa (or density) and may be expressed in relative or absolute terms.

rated pressure of compressed gas supply controlled pressure systems: Rated pressure of a volume
which is automatically replenished from an external compressed gas supply or internal gas source.

rated supply frequency of closing and opening devices and of auxiliary circuits: The frequency of the
rated supply voltage, either dc, 50 Hz or 60 Hz ac.

rated supply voltage of closing and opening devices and of auxiliary circuits (U,): The supply voltage
of closing and opening devices and auxiliary and control circuits shall be understood to mean the voltage
measured at the circuit terminals of the apparatus itself during its operation, including, if necessary, the
auxiliary resistors or accessories supplied or required by the manufacturer to be installed in series with it,
but not including the conductors for the connection to the electricity supply.

transient voltage to ground (TVE): Voltage from conductor to enclosure which appears at the first
prestrike during a closing operation.

very fast transient (VFT): A class of transients generated internally within GIS characterized by short
duration and very high frequency.

water vapor (moisture) content: The amount of water in parts per million by volume (ppmv) that is in
the gaseous state and mixed with the insulating gas at 20 °C and rated filling pressure.

NOTE—The terms pressure and density are often used interchangeably, but are not interchangeable. In general,
pressure is used in relation to the mechanical properties of the enclosure and density in relation to electrical
characteristics and performance. Often when the term pressure is used (fill pressure for example) it is referenced to a
specific temperature and is therefore actually specifies a gas density.

4. Ratings
The following are electrical ratings that all components within a GIS shall meet or exceed:

a) Rated maximum voltage (V) or (U,)

b)  Rated insulation level (Uy), (Uj), (U,)

¢) Rated power frequency (f,)

d) Rated continuous current (/,)

e) Rated short-time withstand current (/;)

f)  Rated peak withstand current (/,)

g) Rated duration of short-circuit (#)

h)  Rated supply voltage of closing and opening devices and of auxiliary circuits (U,)
i)  Rated supply frequency of closing and opening devices and of auxiliary circuits

For list and definition of symbols, refer to Table H.1 of IEEE Std C37.100.1-2007.

? Notes in text, tables, and figures of a standard are given for information only and do not contain requirements needed to implement
this standard.
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4.1 Rated maximum voltage (V) or (U,)

Subclause 4.1 of IEEE Std C37.100.1-2007 applies with the following addition:

Components forming part of the GIS may have individual values of rated voltage in accordance with the
relevant standards (e.g., voltage transformers).

4.2 Rated insulation level (Ug, Us, Up)

Table 1 gives the preferred values for GIS.

In the event of a conflict in circuit breaker dielectric test levels between this document and IEEE Std
C37.06, this document shall take precedence.

For GIS application, the dielectric characteristics of the internal insulation are identical whatever the
altitude with those measured at sea level. Specific requirements concerning altitude are not applicable
except for external insulation (air to gas bushings).
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Table 1—Preferred rated insulation values

Rated power- Rated switching impulse withstand Rated lightning impulse withstand
Rated .
frequency withstand voltage voltage
n;:'x‘ voltage
V;/) de (kV peak) (kV peak)
v (kV rms)
(kV rms) Test | Disconnect | Testlevels | Test levels Disconnect Disconnect | Disconnect
. . Test levels . .
levels | switch open | (phase to (phase to |switch open gap U switch open | switch open
U, gap ground) Uy phase) (+ bias) » gap gap (+ bias)
72.5 140 160 325 375
100 185 210 450 520
123 230 265 550 630
145 275 315 650 750
170 325 375 750 860
245° 425 490 900 1035
245 460 530 1050 1200
300 460 595 850 1275 700(+245) 1050 1050(+170)
362" 500 650 850 1275 700(+295) 1050 1050(+205)
362 520 675 950 1425 800(+295) 1175 1175(+205)
420 650 815 1050 1575 900(+345) 1425 1425(+240)
550 740 925 1175 1760 900(+450) 1550 1550(+315)
800 960 1270 1425 2420 1100(+650) 2100 2100(+455)
* These rows represent additional ratings not harmonized with other international standards.
NOTE—The rated values of this table differ from previous IEEE Std C37.122 and IEEE Std C37.06 values in the interest of
harmonization with IEC values and increasing withstand margins across open disconnect switch gaps. AC open gap withstands
have been increased from approximately 110% of line to ground withstand for all ratings, to approximately 115% for 245 kV
and below and approximately 130% for ratings above 245 kV. This does not imply that equipment in presently in service needs
to be replaced as older levels have proven adequate.
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4.2.1 Rated switching impulse withstand voltage

Bias values in parenthesis in Table 1 are the peak values of the power-frequency voltage of opposite
polarity of the applied impulse applied to the opposite terminal (combined voltage) which is ¥ x V2/3.

4.2.2 Rated lightning impulse withstand voltage

Bias values in parenthesis in Table 1 are the 70% of the peak values of the power-frequency voltage of
opposite polarity of the applied impulse applied to the opposite terminal (combined voltage) which is 0.7
x 1 x \2/3.

4.2.3 Chopped wave test

The chopped wave test requirements specified in IEEE Std C37.100.1-2007 do not apply to GIS
equipment.

4.3 Rated power frequency (f)
Subclause 4.3 of IEEE Std C37.100.1-2007 applies with the following addition:

Special application power frequencies include 16 2/3 Hz and 25 Hz.

4.4 Rated continuous (normal) current and temperature rise
4.4.1 Rated continuous (normal) current (/)
Subclause 4.4.1 of IEEE Std C37.100.1-2007 applies with the following addition:

Some main circuits of GIS (e.g., buses, feeder circuits, etc.) may have different values of rated continuous
current. These values shall also be selected as per 4.4.1 of IEEE Std C37.100.1-2007.

4.4.2 Temperature rise

Subclause 4.4.2 of IEEE Std C37.100.1-2007 applies with the following exceptions to IEEE Std
C37.100.1-2007, Table 3, Item 9:

Solar effects are included in outdoor applications.

Allowable maximum temperatures and allowable temperature rises are shown in Table 2.
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Table 2—Allowable maximum temperature and allowable temperature rise

Maximum Maximum temperature rise
Nature of the part temperature at ambient air temperature
°C) not exceeding 40 °C
(W)
Accessible parts:
— Points contacted during routine operation and
inspection specifically the local control cabinet 50 na
— Which are expected to be contacted in normal
operation and routine maintenance 70 30
— Which need not to be contacted in normal
operation 80 40
NOTE—These temperatures are rarely reached in typical applications except under peak load/outage conditions.

4.5 Rated short-time withstand current (/)

Subclause 4.5 of IEEE Std C37.100.1-2007 applies.

4.6 Rated peak withstand current (/)

Subclause 4.6 of IEEE Std C37.100.1-2007 applies.

4.7 Rated duration of short-circuit ()

Subclause 4.7 of IEEE Std C37.100.1-2007 applies with the standard duration for the short-time current
as 1 second.

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

Subclause 4.8 of IEEE Std C37.100.1-2007 applies.

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

Subclause 4.9 of IEEE Std C37.100.1-2007 applies.

4.10 Rated bus-transfer voltage and current®

Rated bus-transfer voltages are given in Table 3. Other rated bus-transfer voltages may be assigned by the
manufacturer.

1% Extracts used from Annex B of IEC 62271-102 with permission. Copyright © 2001 IEC Geneva, Switzerland. www.iec.ch.
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The value of the rated bus-transfer current for disconnect switches shall be 80% of the rated continuous
current. It will normally not exceed 1600 A, irrespective of the rated continuous current of the disconnect
switch.

NOTE—A maximum rated bus-transfer current of 1600 A was chosen as being typically the highest current which
can be switched even though the rated normal current of the disconnect switch may be substantially greater. It is
required to select disconnect switches based on the short-time current ratings as well as the rated normal current. The
maximum continuous current carried by the disconnect switch, therefore, may be considerably less than the rated
normal current. Rated bus-transfer currents greater than 80% of the rated normal current or greater than 1600 A may
be assigned by the manufacturer.

Table 3—Bus-transfer voltage

Rated voltage U, Gas-insulated disconnect switches

kV V rms

72.5

100

123 10

145

170

245

300

20
362

420

550
40

800

4.11 Rated induced current and voltage for grounding switches

Separate ratings for electromagnetically induced and electrostatically induced currents shall be assigned.
The rated induced current is the maximum current that the grounding switch is capable of switching at the
rated induced voltage.

The rated induced voltage is the maximum power-frequency voltage at which the grounding switch is
capable of switching the rated induced current.

Rated induced currents for the two classes (A and B) of grounding switches are given in Table 4. The
grounding switch shall be capable of carrying the rated induced current indefinitely.

Separate ratings for electromagnetically and electrostatically induced voltages shall be assigned. Rated
induced voltages for the two classes (A and B) of grounding switches are given in Table 4.

' Extracts used from Annex C of IEC 62271-102 with permission. Copyright © 2001 IEC Geneva, Switzerland. www.iec.ch.
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Table 4—Standardized values of rated induced currents and voltages
for grounding switches

Electromagnetic coupling Electrostatic coupling
Rated induced current | Rated induced voltage | Rated induced current | Rated induced voltage
Rated gtage U: A (rms) KV (rms) A (rms) KV (rms)
Class Class

A B A B A B A B
72.5 50 80 0.5 2 0.4 2 3 6
100 50 80 0.5 2 0.4 2 3 6
123 50 80 0.5 2 0.4 2 3 6
145 50 80 1 2 0.4 2 3 6
170 50 80 1 2 0.4 3 3 9
245 80 80 1.4 2 1.25 3 5 12
300 80 160 1.4 10 1.25 10 5 15
362 80 160 2 10 1.25 18 5 17
420 80 160 2 10 1.25 18 5 20
550 80 160 2 20 2 25 8 25
800 80 160 2 20 3 25 12 32

NOTE 1—Class A grounding switches: low coupling or relatively short parallel lines. Class B grounding switches: high coupling or relatively long

parallel lines. See definitions Clause 3.

NOTE 2—In some situations (very long sections of the grounded line in proximity to an energized line; very high loading on the energized line;

energized line having a service voltage higher than the grounded line, etc.), the induced current and voltage may be higher than the given values. For

these situations, the rated values should be subject to agreement between manufacturer and user.

The rated induced voltages correspond to line-to-ground values for both single-phase and three-phase tests (see A.3.6).

4.12 Rated short-circuit making current for grounding switches

A grounding switch which has a rated short-circuit making current assigned shall be capable of making at
any applied voltage or current, up to and including the rated maximum voltage and any current up to and
including the rated short-circuit making current.

For a grounding switch with a rated short-circuit making current, this rating shall be equal in magnitude to
the rated peak withstand current.

5. Design and construction

High-voltage, gas-insulated switchgear primarily consists of grounded pressurized metal enclosures,
containing energized high-voltage conductors, and other switchgear components. It is located in areas
accessible to authorized personnel only, and operated by trained (qualified) personnel. Under certain
conditions both conductors and enclosures shall be capable of carrying rated continuous current and short-
circuit currents. GIS enclosures shall be filled with compressed sulfur-hexafluoride (SF¢) insulating gas.

Gas-insulated switchgear shall be designed for safe operation in normal service, during inspection and
maintenance operations, and during testing on connected cables or other apparatus. It shall also be
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designed such that normal grounding switch operations can be carried out safely. Components of the same
rating and construction which may require replacement shall be interchangeable.

Components contained within the GIS enclosure are subject to their relevant standards except this
standard shall take precedence where it modifies those standards.

5.1 Requirements for liquid in switchgear

Subclause 5.1 of IEEE Std C37.100.1-2007 applies.

5.2 Requirements for gases in switchgear
Subclause 5.2 of IEEE Std C37.100.1-2007 applies with the following addition:

For compliance with local regulations, refer to 5.20.4 of this standard.

5.3 Grounding and bonding of switchgear
Subclause 5.3 of IEEE Std C37.100.1-2007 applies with the following additions:
5.3.1 Grounding of enclosures

The metallic enclosure shall be equipped with ground pads providing for connections to the ground grid,
sized for the short-circuit current at each location which corresponds to the current specified for the
installation. The ground pad shall conform to a hole pattern in accordance with ANSI/NEMA CC 1. All
metal parts that do not belong to a main or auxiliary circuit shall be grounded. For the interconnection of
enclosures, frames, etc., bolting or welding is acceptable to provide electrical continuity. Connections
shall meet the requirements of IEEE Std 80 and IEEE Std 367. The continuity of the grounding circuits
shall be assured, taking into account the thermal and electrical stresses caused by the current they may
carry. The grounding system shall prevent step and touch voltages exceeding the limits defined in IEEE
Std 80.

5.3.2 Grounding of high-voltage circuit

All high-voltage parts where access is required or provided shall be capable of being grounded during
maintenance.

5.3.3 Bonding of enclosures

The various sections of the enclosure shall be electrically connected (bonded) together to provide a
continuous current path through the entire length.

Single-phase enclosures require bonding interconnections installed between the three-phase enclosures to
provide a path for longitudinal continuous currents induced in the enclosures. Each of these bonding
interconnections shall be connected to the ground grid as directly as possible by conductors capable of
carrying the rated short-circuit current and the portion of the continuous current that flows into the
ground.

The bonding interconnections between single-phase enclosures are intended to significantly reduce or
eliminate the continuous currents induced in the enclosures from flowing into the ground grid. They are
dimensioned for rated continuous current of the installation and are typically located at the extremities of
the installation and at selected intermediate locations.
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