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software technology to find and highlight document changes. More professionals are
using valuable new technologies like redlines, to help improve outcomes in a fast paced
global business world.

Because it may not be technically possible to capture all changes accurately, it is
recommended that users consult previous editions as appropriate. In all cases, only the
current base version of this publication is to be considered the official document.

This Redline is produced solely by Techstreet. IEEE has not
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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.

Keywords: gas-insulated metal enclosed switchgear, gas-insulated substation, gas-insulated
switchgear, GIS, GIS design, GIS equipment, GIS installation, GIS testing, IEEE C37.122™, SF,,
sulfur hexafluoride

The Institute of Electrical and Electronics Engineers, Inc.
3 Park Avenue, New York, NY 10016-5997, USA

Copyright © 2021 by The Institute of Electrical and Electronics Engineers, Inc.
All rights reserved. Published 25 August 2021. Printed in the United States of America.

IEEE is a registered trademark in the U.S. Patent & Trademark Office, owned by The Institute of Electrical and Electronics Engineers,

Incorporated.
PDF:  ISBN 978-1-5044-7706-2 STD24798
Print:  ISBN 978-1-5044-7707-9 STDPD24798

IEEE prohibits discrimination, harassment, and bullying.

For more information, visit httpss://www.ieee.orgabout/corporate/governance/p9-26.html.

No part of this publication may be reproduced in any form, in an electronic retrieval system or otherwise, without the prior written permission
of the publisher.

Documents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 13:37:53 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE C37.122-2021


https://www.ieee.org/web/aboutus/whatis/policies/p9-26.html
http://www.avadocuments.com/doc/ieee-c37-122-2021
http://www.avadocuments.com/doc/ieee-c37-122-2021

Important Notices and Disclaimers Concerning IEEE Standards Documents

IEEE Standards documents are made available for use subject to important notices and legal disclaimers.
These notices and disclaimers, or a reference to this page (https://standards.ieee.org/ipr/disclaimers.html),
appear in all standards and may be found under the heading “Important Notices and Disclaimers Concerning
IEEE Standards Documents.”

Notice and Disclaimer of Liability Concerning the Use of IEEE Standards
Documents

IEEE Standards documents are developed within the IEEE Societies and the Standards Coordinating
Committees of the IEEE Standards Association (IEEE SA) Standards Board. IEEE develops its standards
through an accredited consensus development process, which brings together volunteers representing varied
viewpoints and interests to achieve the final product. IEEE Standards are documents developed by volunteers
with scientific, academic, and industry-based expertise in technical working groups. Volunteers are not
necessarily members of IEEE or IEEE SA, and participate without compensation from IEEE. While IEEE
administers the process and establishes rules to promote fairness in the consensus development process, 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.

IEEE makes no warranties or representations concerning its standards, and expressly disclaims all warranties,
express or implied, concerning this standard, including but not limited to the warranties of merchantability,
fitness for a particular purpose and non-infringement. In addition, IEEE does not warrant or represent that the
use of the material contained in its standards is free from patent infringement. IEEE standards documents are
supplied “AS IS” and “WITH ALL FAULTS.”

Use of an IEEE standard is wholly voluntary. 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.

In publishing and making its standards available, IEEE is not suggesting or rendering professional or other
services for, or on behalf of, any person or entity, nor is IEEE undertaking to perform any duty owed by any
other person or entity to another. Any person utilizing any IEEE Standards document, should rely upon his or
her own 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.

IN NO EVENT SHALL IEEE BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO: THE
NEED TO PROCURE SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR
OTHERWISE) ARISING IN ANY WAY OUT OF THE PUBLICATION, USE OF, OR RELIANCE
UPON ANY STANDARD, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE AND
REGARDLESS OF WHETHER SUCH DAMAGE WAS FORESEEABLE.

Translations

The IEEE consensus development process involves the review of documents in English only. In the event that
an [EEE standard is translated, only the English version published by IEEE is the approved IEEE standard.
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Official statements

A statement, written or oral, that is not processed in accordance with the IEEE SA Standards Board Operations
Manual shall not be considered or inferred to be the official position of IEEE or any of its committees and shall
not be considered to be, nor be relied upon as, a formal position of IEEE. At lectures, symposia, seminars,
or educational courses, an individual presenting information on IEEE standards shall make it clear that the
presenter’s views should be considered the personal views of that individual rather than the formal position of
IEEE, IEEE SA, the Standards Committee, or the Working Group.

Comments on standards

Comments for revision of IEEE Standards documents are welcome from any interested party, regardless of
membership affiliation with IEEE or IEEE SA. However, IEEE does not provide interpretations, consulting
information, or advice pertaining to IEEE Standards documents.

Suggestions for changes in documents should be in the form of a proposed change of text, together with
appropriate supporting comments. Since IEEE standards represent a consensus of concerned interests, it is
important that any responses to comments and questions also receive 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 comments, or questions except in those cases where the matter has previously
been addressed. For the same reason, IEEE does not respond to interpretation requests. Any person who would
like to participate in evaluating comments or in revisions to an IEEE standard is welcome to join the relevant
IEEE working group. You can indicate interest in a working group using the Interests tab in the Manage Profile
and Interests area of the [IEEE SA myProject system. An IEEE Account is needed to access the application.

Comments on standards should be submitted using the Contact Us form.

Laws and regulations

Users of IEEE Standards documents should consult all applicable laws and regulations. Compliance with
the provisions of any IEEE Standards document does not constitute 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.

Data privacy

Users of IEEE Standards documents should evaluate the standards for considerations of data privacy and
data ownership in the context of assessing and using the standards in compliance with applicable laws and
regulations.

Copyrights

IEEE draft and approved standards are copyrighted by IEEE under US and international copyright laws. They
are made available by IEEE and are adopted 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 these documents available for use and adoption
by public authorities and private users, IEEE does not waive any rights in copyright to the documents.
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Photocopies

Subject to payment of the appropriate licensing fees, IEEE will grant users a limited, non-exclusive license to
photocopy portions of any individual standard for company or organizational internal use or individual, non-
commercial use only. To arrange for payment of licensing fees, please contact Copyright Clearance Center,
Customer Service, 222 Rosewood Drive, Danvers, MA 01923 USA; +1 978 750 8400; https://www.copyright
.com/. Permission to photocopy portions of any individual standard for educational classroom use can also be
obtained through the Copyright Clearance Center.

Updating of IEEE Standards documents

Users of IEEE Standards documents 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.

Every IEEE standard is subjected to review at least every 10 years. When a document is more than 10 years old
and has not undergone a revision process, 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 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 [IEEE Xplore or contact IEEE. For more information
about the IEEE SA or IEEE’s standards development process, visit the IEEE SA Website.

Errata

Errata, if any, for all IEEE standards can be accessed on the IEEE SA Website. Search for standard number and
year of approval to access the web page of the published standard. Errata links are located under the Additional
Resources Details section. Errata are also available in IEEE Xplore. Users are encouraged to periodically
check for errata.

Patents
IEEE Standards are developed in compliance with the IEEE SA Patent Policy.

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 by the IEEE with respect to the
existence or validity of any patent rights in connection therewith. If a patent holder or patent applicant has
filed a statement of assurance via an Accepted Letter of Assurance, then the statement is listed on the IEEE
SA Website at https://standards.ieee.org/about/sasb/patcom/patents.html. Letters of Assurance may indicate
whether the Submitter is willing or unwilling to grant licenses under patent rights without compensation
or under reasonable rates, with reasonable terms and conditions that are demonstrably free of any unfair
discrimination to applicants desiring to obtain such licenses.

Essential Patent Claims may exist for which a Letter of Assurance has not been received. 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.
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IMPORTANT NOTICE

IEEE Standards do not guarantee or ensure safety, security, health, or environmental protection, or ensure against
interference with or from other devices or networks. IEEE Standards development activities consider research
and information presented to the standards development group in developing any safety recommendations.
Other information about safety practices, changes in technology or technology implementation, or impact
by peripheral systems also may be pertinent to safety considerations during implementation of the standard.
Implementers and users of IEEE Standards documents are responsible for determining and complying with
all appropriate safety, security, environmental, health, and interference protection practices and all applicable
laws and regulations.
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Introduction

This introduction is not part of IEEE Std C37.122-2021, IEEE Standard for High-Voltage Gas-Insulated Substations
Rated Above 52 kV.

This issue of IEEE Std C37.122™ jg a revision of IEEE Std C37.122-2010™ In this revision, the clauses were
updated to refer to IEEE Std C37.100.1-2018™, normative references and definitions were updated, clarity
was given for the requirements for primary switches, and other editorial changes were made.
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IEEE Standard for High-Voltage Gas-Insulated Substations Rated Above

52 kV

1. Overview

1.1 Scope

This standard establishes ratings and The requirements for planning, design, testing, installation,
and-eperation-of-gas-insulated substations (GIS) for alternating-_current (ac) applications above 52

kV—Typical-installations are assemblies contained in this standard. GIS is an assembly of switching

and bus components and may contain a number of specialized—devices—sueh—as—buses, circuit
breakers, switches, bushings—buses,—instrument transformers, eablearresters, and primary

transformers-and-protective relaying.. This standard deesnot-apply to-gas-insulated ..

lnes—includes all the requirements (including switching requirements) of disconnect switches,

eround switches, and fault making ground switches included in a GIS. For the other components

comprising the GIS, the additional and/or specific GIS requirements are contained in this standard.
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1.2 Word usage

The word shall indicates mandatory requirements strictly to be followed in order to conform to the

standard and from which no deviation is permitted (shall equals is required to).1,2

The word should indicates that among several possibilities one is recommended as particularly

suitable, without mentioning or excluding others; or that a certain course of action is preferred but

not necessarily required (should equals is recommended that).

The word may is used to indicate a course of action permissible within the limits of the standard

(may equals is permitted to).

The word can is used for statements of possibility and capability, whether material, physical, or

causal (can equals is able to).

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.

IThe use of the word must is deprecated and cannot be used when stating mandatory requirements; must is used only to describe

unavoidable situations.

2The use of will is deprecated and cannot be used when stating mandatory requirements; will is only used in statements of fact.
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ANSI/NEMA CC 1, Electric Power Connection for Substations.3

CENELEC EN 50052, Specification—for—Cast—Aluminum—Alloy—Eneclosures—for—High-voltage
switchgear and controlgear —Gas-Filled—High-Veoltage filled cast aluminium alloy enclosures

Sw’}tehgear—aﬂd—éeﬂtrelgear—gé

CENELEC EN 50064, Speeification—for-Wrought Aluminum and Aluminum-Alloy Enclosures for

Gas-Filled High-Voltage Switchgear and Controlgear.

CENELEC EN 50069, Specification—tor—Welded—Composite—Eneclosures—ofCast—and—Wrought
Aluminum  Aleys—fer—High-voltage switchgear and controlgear —Gas-Eilled—High-Veoltage
Switchgear—and-Controlgearfilled welded composite enclosures of cast and wrought aluminium

alloys.

3 ANSI publications are available from the American National Standards Institute (https://www.ansi.org/).

4CENELEC _ publications _are _available from the Furopean Committee for _ Electrotechnical _Standardization

(https://www.cenelec.eu/standardsdevelopment/ourproducts/).
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IEC 62271-1:2017, High-voltage switchgear and controlgear—Part 1: Common specifications-_for

alternating current switchgear and Controlgear.5

IEC 62271-102:2018, High-voltage switchgear and controlgear—Part 102: Alternating current

disconnectors and earthing switches.

IEC 62271-203:2011, 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 62271-303211, High-voltage switchgear and controlgear —Part 303:—se211: Direct connection

between power transformers and handling—eof sulfur-gas-insulated metal-enclosed switchgear for

rated voltages above 52 kV.hexafluoride (SFg).

5IEC publications are available from the International Electrotechnical Commission (https://www.iec.ch) and the American National

Standards Institute (https://www.ansi.org/).
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IEEE Std C37.04™, IEEE Standard Rating Strueturefor Ratings and Requirements for AC High-

Voltage Circuit Breakers Rated-en—awith Syqﬂmet-ﬂeal—é&ﬁeﬂ{—]%as&s—é Rated Maximum Voltage

Above 1000 V.6,7

IEEE Std CI’>7.(96:1115'4;09TML IEEE Standard Test Procedures for AC High-Voltage Circuit Breakers with

Rated S cal C Basis_ Proferred Rati | Related Reguired_Capabilitios_f
VeoltagesMaximum Voltage Above 1000 V.

IEEE Std (?37.993115”4701OTML IEEE StandardTest ProcedureApplication Guide for AC High-Voltage

Circuit Breakers > 1000 Vac Rated on a Symmetrical Current Basis.

IEEE Std C37.9—1—9:‘EP'47011TM, IEEE Guide for the Application Guideof Transient Recovery Voltage for

AC High-Voltage Circuit Breakers with Rated en-aMaximum Voltage Above 1000 V Symmetrical

CurrentBasis.

IEEE Std-caz.01 ™ qpgp Lication Cuide for Transient R Vel : O Lok Vel
Fireuit Broakers Ratod . cal O Basic.

IEEE Std C37.012™, IEEE Application Guide for of Capacitance Current Switching for AC High-
Voltage Circuit Breakers Rated-on-a-Symmetrical CurrentBasisAbove 1000 V.

IEEE Std C37.6457,015™, [EEE Guide for the Application ferof Shunt Reactor Switching.

6IEEE publications are available from The Institute of Electrical and Electronics Engineers (https://standards.ieee.org/).

7The 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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IEEE P1712%M Diatt 7 August 2007 Draft Guide for Sulfur Hexafluoride (SEg) Gas Handling for

. . 6
IEEE Std C37.017™, IEEE ,Draft4Eebruary2010,Praft-Standard for Bushings for High--Voltage

(Over 1000¥eks-ae Vac) Circuit Breakers and Gas-Insulated Switchgear.—i
IEEE Std C37.21™, IEEE 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™-20072018, IEEE Standard effor Common Requirements for High Voltage
Power Switchgear Rated Above 1000 V.

IEEE Std C37.122.3™-2011, IEEE Guide for Sulphur Hexafluoride (SFg) Gas Handling for High-

Voltage (over 1000 Vac) Equipment.
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IEEE Std C37.122.61416™ JEEE Recommended Practice for the Interface of New Gas-Insulated

Equipment in Existing Gas-Insulated Substations Rated above 52 kV.

IEEE Std C37.301™, TEEE 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 for Test Procedures and Requirements for Alternating-Current Cable

Terminations Used on Shielded Cables Having Laminated Insulation Rated 2.5 kV through 765 kV

or Extruded Insulation Rated 2.5 kV through 500 kV.

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

IEEE Std 315™ TEEE Standard/American National Standard/Canadian Standard: Graphic Symbols

for Electrical and Electronics Diagrams (Including Reference Designation Letters).

IEEE Std 693™, IEEE Recommended Practices for Seismic Design of Substations.

IEEE Std 837™, TEEE Standard for Qualifying Permanent Connections Used in Substation

Grounding. IEEE Std 1300™, IEEE Guide for Cable Connections for Gas-Insulated Substations.

Documents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 13:37:53 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE C37.122-2021


http://www.avadocuments.com/doc/ieee-c37-122-2021
http://www.avadocuments.com/doc/ieee-c37-122-2021

Documents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 13:37:53 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE C37.122-2021


http://www.avadocuments.com/doc/ieee-c37-122-2021
http://www.avadocuments.com/doc/ieee-c37-122-2021

Documents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 13:37:53 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE C37.122-2021


http://www.avadocuments.com/doc/ieee-c37-122-2021
http://www.avadocuments.com/doc/ieee-c37-122-2021

3. Definitions

For the purposes of this standarddocument, the following terms and definitions apply. The IEEE Stet

C37100Standards Dictionary Online should be referenecedconsulted for terms not defined in this

alarm pressure pae (or density gae): 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.

8IEEE Standards Dictionary:Glessary-ofLerms—&Definitions Online is available at: http://dictionary.ieee.org. http://shop-ieceorgl

An IEEE Account is required for access to the dictionary, and one can be created at no charge on the dictionary sign-in page.
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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-gfor example, circuit breaker

compartment, disconnect switch compartment, or bus compartment;ete.

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—substation (GIS): A compact, multi-component switchgear assembly,
enclosed in a-grounded metallic heusinghousings in which the primary insulating medium is gas,

typically SFg, and which normally includes buses, switches, circuit breakers, and other associated

equipment. (Also commonly known as gas-insulated switchgear.)

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.
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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 m3/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 whiehthat may consist of one or several gas compartments whichthat

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 pme (or density gme): 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).

power kinematic chain: Mechanical connecting system from and including the operating

mechanism up to and including the moving contacts.

NOTE—{Figure A-8)——See 7.23.9

INotes 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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rated filling pressure pre: 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
whichthat 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 ac, or 60 Hz ac.

rated supply voltage of closing and opening devices and of auxiliary circuits (Uy): 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.
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4. Normal (usual) and special (unusual) service conditions
4.1 General

Subclause 3.1 of IEEE Std C37.100.1™-2018 applies.m

4.2 Normal (usual) service conditions

4.2.1 Indoor switchgear

Subclause 3.2.1 of IEEE Std C37.100.1-2018 applies with the following additions and modifications:

— 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.

— Many indoor applications do not require =30 °C low temperature capability. In these

cases —25 °C or =5 °C are common values specified.

4.2.2 Outdoor switchgear

Subclause 3.2.2 of IEEE Std C37.100.1-2018 applies with following additions and modifications:

— 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.

— Wind speed value of 40 m/s stated in 3.2.2 f) of IEEE Std C37.100.1-2018 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 the corresponding clause of IEC 62271-1.

10nformation on references can be found in Clause 2.
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For installations in a location where the ice loading can be outside the normal (usual)

service condition as stated in 3.2.2 e) of IEEE Std C37.100.1-2018, the preferred

maximum ice loading values are:

10 mm for class 10

20 mm for class 20

4.3 Special (unusual) service conditions for both indoor and outdoor

switchgear

4.3.1 General

Subclause 3.3 of IEEE Std C37.100.1-2018 applies.

5. Ratings

5.1 General

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

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

a)

f)

Rated maximum voltage (V) or (Uy)
Rated insulation level (Ug), (Us), (Up)
Rated power frequency (fy)

Rated continuous current (Iy)

Rated short-time withstand current (Ik)

Rated peak withstand current (Ip)
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g) Rated duration of short-circuit (¢k)
h) Rated supply voltage of closing and opening devices and of auxiliary circuits (Uy)
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 C37.100.1-26672018.

5.2 Rated maximum voltage (V) or (Uy)

Subclause 4-15.2 of IEEE Std C37.100.1-26672018 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).

5.3 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

(C37.04™, €37:06;-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

Raied Rated porver- Rated switching impulse withstand |  Rated Eghtnin impubse withstand
. = oltage voltage
maz. withstand voltage T‘. ok v
voltage {kV rms) (kV peak) £V peak)
F{vJ i Test . i i
&V Test | Discompect | Testlewels | | Disconmedt Test Disconmedt | Disconmect
rms) | levels switch (phase to. {phase to switchopen -0 switch switch open
o, open gap | gronnd) I, phase) gap (+bias) opengap | gap (+bias)
715 140 160 — — — 325 375 —
100 185 210 — — — 450 520 —
113 130 265 — — — 530 a30 —
145 75 315 — — — 650 750 —
170 325 375 — — — 750 860 —
145a 425 28] — — — oon 1035 —
45 440 530 — — — 1050 1200 —
300 440 505 850 1275 TOO(+243) 1050 — 1030(+170)
3462a 500 630 B350 1175 TO+293) 1050 — 1050(+205)
362 320 675 950 1425 B00(+2935) 1175 — 1175(+205)
420 a0 815 1050 1575 00(+343) 1425 — 1425(+240)
350 740 915 1175 1760 DO+ 1550 — 1550(+315)
&0 00 1270 1415 2420 11-+650) 2100 — 110 +455)
New
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Iln B ted paswer- Hunted switching impulse withs tand Fuarted lightning impulse witl
Freq wency withstand vl tage vl tag e
—— vilape
voltage KV peak) KV pe
Ll KV Fms)
Y rms) Test woonmect | Test level | Test evels DVis oo mmesct - oo nnect Ihsec ot
kevel | swihch open | (phase to | (phase to |switch open gap Iut{l:ewh witch open | switch open
Ly i growmd) L7 phasey {+ hinsh L / gap gap {+ lkias)

75 | 140 160 ;A/ 375
100 145 2140 /:s-:l 5200
23 | 230 365 \ / 5511 &30
145 | 278 315 N / 6500 750
N,
70 | 328 375 \ / 7500 #60
s | a8 200 \{/ @] 1035
M5 | 460 530 / N\ 1050 1200
W0 | 460 55 #510 /ﬁ?s Mu 245) 1050 LOS0{+170)

4
kT g 504 650 B50 / 1275 '-'-!III-:I\_Q] 1050 1050{+205)

362 520 6735 ‘y( 1425 RN +295) 1175 1 175{+205)

420 6510 K15 14150 1575 W +345) 1425 1425{+240)

550 740 923 / 1175 17640 QNN +450) N 155 +315)
L 2640 M 1425 24240 1100N +6. 540 2 Hll\ 2 1M +455)

" Thess rows represepfadditional ratings nod harmonteed with other inlemational gandards.

NOTE—The pfled values ol ths thle differ from previous IEEE St C37.122 and IEEE Std C37.06 val
harmonizaipén with TEC values amd imeressing withdand margins sooss open discomedt swilkch gaps. AC o
have b merezsed rom approkimaely 110 of line (o ground withsand for all etngs, o approcimsatety 11
amil v amd approsmmsiely 1307 for ratings shove 245 kV. This does nol imply that aquipment in presently m s
tafe replaced a5 okler levels have proven adecquate.

5 m the mieres ol
wap wilhstamls
or 245 k¥
dioe mesads

(Peleted)

dThese rows represent additional common historical ratings not harmonized with other

international standards.

5.3.1 Rated switching impulse withstand voltage

Bias values in parenthesis parentheses 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 V x \2/¥3.
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5.3.2 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 V x \2/\3.

5.3.3 Chopped wave test

The chopped wave test requirements specified in IEEE Std C37.100.1-26672018 do not apply to GIS

equipment.
5.4 Rated power frequency (fy)

Subclause 5.4:3 of IEEE Std C37.100.1-20072018 applies with the following addition: Special

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

5.5 Rated continuous (normal) current and temperature rise

5.5.1 Rated continuous (normal) current (I;)

Subclause 4-45.5.1 of IEEE Std C37.100.1-26672018 applies with the following addition:

Some main circuits of GIS (e.g., buses, feeder circuits,—ete}) may have different values of rated
continuous current. These values shall also be selected as per 4-45.5.1 of IEEE Std C37.100.1-
20072018.

5.5.2 Temperature rise

Subclause 4-45.5.2 of IEEE Std C37.100.1-26672018 applies with the following exceptions to IEEE Std
(C37.100.1-2007 2018, Table 3, Item 9:

— Solar effects are included in outdoor applications. 115 °C total temperature is allowed

for silver plated contacts.
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— Allowable maximum temperatures and allowable temperature rises are shown in Table 2.

Table 2— Allowable maximum temperature and allowable temperature

rise
. Mazimom temperature rise
Marimmm . b
- at ambient air temperature
Natare of the part t!m;(»_gatu:e Dot exceeding 40°C
Fc
Apcessible parts: — —
—Points contacted during routine operation and 50 -
inspection specifically the local conirol cabinet -
—Which are expected to be contacted m 0 30
narmal operation and routine maintenance ' .
—Which need not to be contacted n normal operation a0 20
WOTE—These temperahures ars rarsly reached in typical apphications except under peak load'oum ee conditions

New

Ml i wm Mo i m temperat L]
Matwre of the part tem perature at ambient air perature
=) il Ex e ) =
<)

Accessible parnis: \ /,
— Points oontscted during moutine operdsgg  amd
mapeaciion sppeci fically the local control cabmet S na

e
—  Which are expecied o be conlacied 1]
operation and rouline mamieneanos, r kL]
—  Which nesd maol be comackexd in  nommal
apeTalon H 40
MOTE JAEse lemperatunes ane rane by reached in (ypical applications excepl under peak |(Bd.t|u|:gc‘t":l1ﬂ\
>

5.6 Rated short-time withstand current (If)
Subclause 4-5.6 of IEEE Std C37.100.1-20072018 applies.
5.7 Rated peak withstand current (Ip)

Subclause 4-65.7 of IEEE Std C37.100.1-20072018 applies.
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5.8 Rated duration of short-circuit (£k)

Subclause 4-75.8 of IEEE Std C37.100.1-20072018 applies with the standard duration for the short-

time current as 1 seconds.

5.9 Rated supply voltage of closing and opening devices and of auxiliary

and control circuits (Uy)

Subclause 4-85.9 of IEEE Std C37.100.1-26672018 applies.

5.10 Rated supply frequency of closing and opening devices and of

auxiliary and control circuits

Subclause 4:9-5.10 of IEEE Std C37.100.1-20672018 applies.

5.11 Rated bus-transfer voltage and current of disconnect switches11#0

The ratings of IEC 62271-102: 2018, 5.108 apply.

1 gytracts used from Annex B of IEC 62271-102 with permission. Copyright © 2001 IEC Geneva, Switzerland. www iec.ch.
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v

5.12 Classification and rated values for disconnect switches with bus-

charging

The classification and ratings of IEC 62271-102: 2018, 5.110 apply.

5.13 Classification and rated induced current and voltage for grounding

switches12H:

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.

12Extracts used from Annex C of IEC 62271-102 with permission. Copyright © 2001 IEC Geneva, Switzerland. www.iec.ch.
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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 (Aand B) of grounding switches are given in Table 4-3.

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 43.

Table 3—Standardized values of rated induced currents and voltages for

grounding switches

Elrci remuag netic cougpling Elecirmiaiic coupling
Raird meduced Raird induced Raibed induced Rated induord
“'"“I'L',:."" L weltage LV {rm) currend A () varlage KV (rmm)
Clans Claan

A& B A E A E & B
725 W0 W s 3 oa 3 T Z
100 50 ) 03 2 e 1 1 P
123 5} RO 05 a it} 3 3 &
145 50 ) 1 3 T T 3 z
1% Lo RO 1 2 L8 1 1 [
245 & e 14 2 G 3 T 12
30 &) 150 14 0 125 0 5 5
31 B 1 1 0 .25 14 c 17
£ & 1) 0 1.25 1 5 n
S50 & [ - 1] 2 5 E =
B0 &l bl 0 3 5 12 2

limading v the cracrgi oo line, mengand lins baving @ srvics vllage

s thas the grasadad ne, otz |, §

HOTE Tl mommes situatiors: vy oy soetums of the grousdad lin i provimty ko o= enenyeonl ling, vy high

HOTE | —Clem & grounding swilches: low coupling or relatively shint parslld Enee. Clow B groundisg swiches
highzouplieg or relatively ey paraliel lnes

et mad wellage iy b igha thas (e given valus, Fir thews wiuation, the o veus should be selbyjost o
wgrmme betwem musufactos sl e The rainl indued ol ool i line-u-groasd valus i ol
sinyle phus ozl Upoe-phase ok (s 45 4)

New
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(Peleted)

5.14 Rated short-circuit making current for grounding switches

A grounding switch whiehthat 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. The ground switches with this rating shall have the

capability to endure two short-circuit making operations as defined in the test protocol.
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6. Design and construction

6.1 Overview

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{SEg) 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 designed such that normal grounding switch operations can be carried out safely. Components of

the same rating and construction whichthat 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.

Hollow primary conductors shall be properly vented at all times to allow for proper gas filling and

gas evacuation.
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6.2 Requirements for liquid in switchgear
Subclause 56.1 of IEEE Std C37.100.1-20072018 applies.
6.3 Requirements for gases in switchgear

Subclause 56.2 of IEEE Std C37.100.1-20072018 applies with the following addition: For compliance

with local regulations, refer to 5:206.21.4 of this standard.

6.4 Grounding and bonding of switchgear

Subclause 56.3 of IEEE Std C37.100.1-26672018 applies with the following additions:
6.4.1 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 whiehthat 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 367837™. 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.
6.4.2 Grounding of high-voltage circuit

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

during maintenance.
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6.4.3 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 eonnected—to—theground-grid-as—directly-as—peossible-by
conduetors—capable of carrying the rated shert-eireuit-eurrentand-thepertion—ofthe-continuous
current-that-Hlows-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—{forrated—continuous—eurrent—ofthe
installation—andThey are typically located at the extremities of the installation and at selected

intermediate locations.
6.5 Auxiliary and control equipment

Control and secondary circuit devices and wiring shall comply with the requirements of IEEE Std

C37.21.,
6.6 Dependent power operation
Subclause 56.5 of IEEE Std C37.100.1-20072018 applies.

12

6.7 Stored energy devices
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All stored energy devices shall be controlled such that operation is prevented until sufficient stored

energy is available for proper operation. For stored energy devices where the stored energy may

dissipate significantly over time, this stored energy shall be monitored and controlled such that the

energy is recharged in order to maintain full operating capability. Stored energy devices shall be

equipped with indicators to show when they are charged or discharged. Stored energy devices shall

be capable of being discharged prior to entry into the operating mechanism housing. The force

required for operation of a manual charging handle shall not exceed 250 N (56 1bf.).
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6.8 Independent manual operation

Subclause 56.7 of IEEE Std C37.100.1-20672018 applies.
6.9 Operation of releases

The operation limits of releases for circuit breakers are given in IEEE Std C37.100-™.

For other switches, shunt closing and opening releases shall operate satisfactorily within the rated

supply—voltage-and-ratedsupplyfrequeneyapplicable tolerance given in 4-85.9 and 4:95.10 of IEEE
Std €37.100.1-2018.

6.10 Gas compartment Lew-—and high-pressure interlocking and

monitoring devices

Subclause 56.9 of IEEE Std C37.100.1-20672018 applies with the following additions:

— The gas density or temperature compensated gas pressure in each gas zone shall be
separately and continuously monitored. The monitoring device shall be capable of
operating a relay contact upon descending gas density at each of two different density
or pressure levels (alarm pressure and minimum functional pressure). If the device has

a visual indicator, it shall be readable by the operator.

— Gas density monitors shall be capable of being functionally checked with the GIS
equipment in service. Checking of gas density monitors without properly isolating

contact outputs may initiate alarms and/or protective relay operations.

— Interface contacts shall be provided for first stage and lockout gas densities for each

gas zone for connection to user equipment.
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When the rated filling pressure differs between adjacent zones, an additional alarm

indicating over pressure may be used.

A means to sample gas in each gas compartment shall be provided.

6.11 Nameplates

Subclause 56.10 of IEEE Std C37.100.1-20072018 applies with the following additions:

The nameplates shall be durable and clearly legible for the service life of the

equipment.

Symbols on GIS nameplates shall be in accordance with IEEE Std 315:™.,

6.11.1 GIS common nameplates

Nameplates of the felowing-types_found in 6.11.1.1, 6.11.1.2, and 6.11.1.3 shall be furnished in a

convenient, central location to provide information for operation and maintenance. These

nameplates shall be clearly readable and located in an appropriate and accessible location.

6.11.1.1 GIS ratings nameplate

The ratings nameplate shall state to which of the GIS equipment the ratings apply. The GIS ratings

nameplate shall contain the following information:

a)

b)

Manufacturer’s name, type and designation, and serial number
Year of manufacture

Rated maximum voltage (V) or (Uy)
Rated lightning impulse withstand voltage (Up)

Rated switching impulse withstand voltage (Us) (if applicable)
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f) Rated power-frequency withstand voltage (Ug)

g) Rated power frequency (fr)

h) Rated maximum and minimum ambient temperature
i) Rated continuous current (Iy) at maximum ambient temperature
) Rated short-time withstand current (I) and duration

k) Rated peak withstand current (Ip)
1) Rated supply voltage of closing and opening devices and of auxiliary circuits (Uy)

m)  Rated supply frequency of closing and opening devices and of auxiliary circuits

n) Contract order number
6.11.1.2 One-line diagram nameplate

The one-line diagram nameplate shall show the following information if applicable:

a) Circuit breakers

b) Disconnect switches

C) Grounding switches

d) Instrument transformers

e) Bushings

f) Power cable connections
g) Buses
h) Surge arresters
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