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Abstract: The technical requirements for the design, fabrication, testing, and installation of indoor 
gas-insulated substations (GIS) 1 kV up to 52 kV are covered. Parameters to be supplied by the 
purchaser are suggested and technical requirements for the design, fabrication, testing, and 
installations to be furnished by the manufacturer are established. 
Keywords: IEEE C37.122.2, gas-insulated substation, GIS, GIS design, GIS equipment, GIS 
installation, GIS testing, SF6, sulfur hexafluoride 
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product. Volunteers are not necessarily members of the Institute and serve without compensation. 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. 

Use of an IEEE Standard is wholly voluntary. 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 any IEEE Standard document. 

IEEE does not warrant or represent the accuracy or content of the material contained in its standards, 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 in its standards is free from patent infringement. IEEE Standards documents are supplied "AS 
IS." 
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more than ten 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 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. 

Translations: The IEEE consensus development process involves the review of documents in English only. In the event that 
an IEEE standard is translated, only the English version published by IEEE should be considered the approved IEEE standard. 

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 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 his or her views should be considered the personal views of 
that individual rather than the formal position of IEEE.  

Comments on Standards: Comments for revision of IEEE Standards documents are welcome from any interested party, 
regardless of membership affiliation with IEEE. However, IEEE does not provide 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 to ensure 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 
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Introduction 

This introduction is not part of IEEE Std C37.122.2-2011, IEEE Guide for the Application of Gas-Insulated Substations 
1 kV to 52 kV. 

IEEE Std C37.122TM-1983 IEEE Standard for Gas-Insulated Substations was initiated in the early 1970s 
when the first gas-insulated substations (GIS) were introduced. Approved in 1983, 1993, and reaffirmed in 
2002, it contains standards, recommended practices, and guides. Circumstances beyond the control of the 
responsible Technical Committees delayed its availability to users until late 1988. Simultaneous to its 
publication, the Gas-Insulated Substations Subcommittee of the IEEE Power & Energy Society Substations 
Committee began work on the necessary update and revision of the document. 

IEEE Std C37.122.1TM Guide for Gas-Insulated Substations was approved in 1993. That guide focused on 
the technical requirements for the design, fabrication, testing, and installation of a GIS in general 52 kV 
and above. Parameters to be supplied by the purchaser are suggested and technical requirements for the 
design, fabrication, testing, and installation to be furnished by the manufacturer is established. 

During the Working Group and Subcommittee deliberations on the update, it was recognized that users 
would be better served if the original documents IEEE Std C37.122-1993 (a standard) and IEEE Std 
C37.122.1-1993 (a guide) were supplemented with a guide for equipment rated 1 kV to 52 kV. The third 
document became IEEE Std C37.122.2TM-2011 IEEE Guide for the Application of Gas-Insulated 
Substations 1 kV to 52 kV. The three documents can be referred to individually or jointly depending on the 
purpose of the referral. 

IEEE Std C37.122.2 is also based on GIS of the same voltage range covered by IEC 62271-200.  

Notice to users 

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 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 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 
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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-SA Website at http://standards.ieee.org/index.html 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 Website at 
http://standards.ieee.org/index.html. 

Errata 

Errata, if any, for this and all other standards can be accessed at the following URL:  
http://standards.ieee.org/findstds/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/findstds/interps/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 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 http://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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IEEE Guide for the Application of Gas-
Insulated Substations 1 kV to 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 to 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 guide provides information regarding the planning, specification, testing, installation, operation, and 
maintenance of indoor gas-insulated substations (GIS) and equipment. 

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. 

ASTM D2472, Standard Specification for Sulfur Hexafluoride.1 

CIGRE 276, Guide for the preparation of customised “Practical SF6 handling instructions.” 

 

                                                 
1 ASTM publications are available from the American Society for Testing and Materials, 100 Barr Harbor Drive, West Conshohocken, 
PA 19428-2959, USA (http://www.astm.org/). 
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IEC 60376, Specification and acceptance of new sulfur hexafluoride.2 

IEC 61243-5, Live working—Voltage detectors—Part 5: Voltage detecting systems (VDS). 

IEC 61634, High-voltage switchgear and controlgear—Use and handling of sulfur hexafluoride in high-
voltage switchgear. 

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

IEC 62271-100, High-voltage switchgear and controlgear—Part 100: High-voltage alternating-current 
circuit-breakers. 

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

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

IEEE Std 80TM, IEEE Guide for Safety in AC Substation Grounding.3, 4  

IEEE Std 142TM, IEEE Recommended Practice for Grounding of Industrial and Commercial Power 
Systems (Green Book). 

IEEE Std 344TM, IEEE Recommended Practice for Seismic Qualification of Class 1E Equipment for 
Nuclear Power Generating Stations. 

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

IEEE Std C37.04TM, IEEE Standard Rating Structure for AC High-Voltage Circuit Breakers. 

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

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

IEEE Std C37.98TM, IEEE Standard for Seismic Testing of Relays. 

IEEE Std C37.122TM, IEEE Standard for Gas-Insulated Substations. 

IEEE Std C37.122.1TM, IEEE Guide for Gas-Insulated Substations. 

IEEE Std C37.20.2TM, IEEE Standard for Metalclad Switchgear. 

 

                                                 
2 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. 
3 IEEE publications are available from The Institute of Electrical and Electronics Engineers, 445 Hoes Lane, P.O. Box 1331, 
Piscataway, NJ 08855-1331, USA. 
4 The IEEE standards or products referred to in this clause are trademarks of The Institute of Electrical and Electronics Engineers, Inc. 
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3. Definitions 

For the purposes of this document, the following terms and definitions apply. The IEEE Standards 
Dictionary: Glossary of Terms and Definitions5 should be consulted for terms not defined in this clause. 

assembly (gas-insulated substation [GIS]): A collection of GIS components that are interconnected and 
ready for insertion as a subassembly in a GIS, such as a breaker panel shipping assembly. The term is also 
used to describe a complete GIS. 

auxiliary circuits: All control, indicating, and measuring circuits. 

compartment (gas-insulated substation [GIS]): Any gas section of the gas-insulated equipment assembly 
between the gas barrier insulators. 

continuous enclosure: A bus enclosure in which the consecutive sections of the enclosure are electrically 
bonded together to provide a continuous current path through the entire enclosure length. 

continuous monitoring: The process of sampling the state of some phenomenon at a time interval shorter 
than the time constant of the phenomenon. 

design pressure (working pressure): The maximum steady-state gas pressure to which a gas-insulated 
equipment enclosure is subjected under normal operating conditions. 

disconnect switch: The term used to identify a switch used to open or isolate a circuit. 

grounding (earthing): In relation to IEC standards and guides, earthing should be understood as 
grounding. 

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

gas barrier insulator: A spacer insulator specifically designed to prevent passage of gas from one gas 
compartment to another. 

gas density, minimum: The minimum operating gas density at which the gas-insulated equipment and its 
components are designed to meet their assigned electrical ratings. 

gas density, nominal: The manufacturer’s recommended operating gas density (usually expressed as a 
pressure at 20 °C). 

gas-insulated substation (switchgear): A compact, multi-component assembly, enclosed in a grounded 
metallic housing in which the primary insulating medium is a compressed gas, and that normally consists of 
buses, switchgear, and associated equipment. 

gas leakage: Loss of insulating gas from the pressurized compartment. 

main circuit: All the conducting parts of the gas-insulated substation assembly included in or connected to 
the circuits that its switching devices are designed to close or open. 

malfunction: The loss of capability to initiate or sustain a required function, often a protective action, or 
the initiation of undesired spurious action. 

                                                 
5IEEE Standards Dictionary: Glossary of Terms and Definitions is available at http://shop.ieee.org. 
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