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Abstract: This guide covers the application of metal-oxide surge arresters to safeguard electric
power equipment, with a nominal operating voltage 1000 V and above, against the hazards of
abnormally high-voltage surges of various origins. This guide provides information on the
characteristics of metal-oxide surge arresters and the protection of substation equipment,
distribution systems, overhead lines, and large electrical machines.
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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 expre.-ly
disclaims any express or implied warranty, including any implied warranty of merchantability or fitness for a sp xcific
purpose, or that the use of the material contained herein is free from patent infringement. IEEE Standards docime ts
are supplied “AS IS.”

The existence of an IEEE Standard does not imply that there are no other ways to produce, test, measut. . purchase,
market, or provide other goods and services related to the scope of the IEEE Standard. Furthermre, the viewpoint
expressed at the time a standard is approved and issued is subject to change brought about through de elopments in the
state of the art and comments received from users of the standard. Every IEEE Standard is suk ectea ¢ review at least
every five years for revision or reaffirmation, or every ten years for stabilization. When a <'ocurn »ut is more than five
years old and has not been reaffirmed, or more than ten years old and has not been ~tabi.'ze, it is reasonable to
conclude that its contents, although still of some value, do not wholly reflect the | :sent 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 sugges it 5.or rendering professional or other
services for, or on behalf of, any person or entity. Nor is the IEEE undertaiiag tc nerform any duty owed by any other
person or entity to another. Any person utilizing this, and any other :EEE Stanc ards document, should rely upon his or
her independent judgment in the exercise of reasonable care in «>y g.-en cucumstances or, as appropriate, seek the
advice of a competent professional in determining the appropriatenes. of a ziven IEEE standard.

Interpretations: Occasionally questions may arise regarding tl.> m‘aning 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 i~ze1 ‘ed the concurrence of a balance of interests. For this reason,
IEEE and the members of its societies and Stai.'ar’'s Coordinating Committees are not able to provide an instant
response to interpretation requests except in those case, where the matter has previously received formal consideration.
A statement, written or oral, that is not proces. d in accordance with the IEEE-SA Standards Board Operations Manual
shall not be considered the official posit'on >f IEEE or any of its committees and shall not be considered to be, nor be
relied upon as, a formal interpretation Hf the IEEE. At lectures, symposia, seminars, or educational courses, an
individual presenting information ~» I£=t standards shall make it clear that his or her views should be considered the
personal views of that individual rat'ier than the formal position, explanation, or interpretation of the IEEE.

Comments for revision of TEE." Standards are welcome from any interested party, regardless of membership affiliation
with IEEE. Suggestior< for ~hanges in documents should be in the form of a proposed change of text, together with
appropriate supporting ¢ >m~.ients. Recommendations to change the status of a stabilized standard should include a
rationale as to whv a revisi n or withdrawal is required. Comments and recommendations on standards, and requests
for interpretati~ns si ~uld be addressed to:

Secretary, IEEE-SA Standards Board
445 Hoes Lane
Piscataway, NJ 08854

USA
Al.norization 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 C62.22-2009, IEEE Guide for the Application of Metal-Oxide
Surge Arresters for Alternating-Current Systems.

Abnormally high voltages can occur on power systems from a variety of origins, including lightning and
switching. These overvoltages can cause insulation breakdown, resulting in equipment failure and
interrupting the continuity of electric supply to users. Proper coordination of surge-protective devices with
the insulation strength of the protected equipment is essential to protect the reliability of power systems and
equipment. Metal-oxide surge arresters are the predominately used overvoltage protective device on ac
power systems.

The application of surge protection devices and their coordination with equipment insulationstre. aths 's a
broad and complex subject for which the industry has accumulated a large body of knowledge, >xpe.iince,
and practices. This document provides a concise guide to the application of metal-oxide surge ar.zsters to
protect power systems and equipment operating at a nominal voltage of 1000 V anl greater. This
application guide does not cover the application of low-voltage surge protective davices: elow 1000 V
alternating current (ac). However, it references these devices when applied«to t = se ondary of a
transformer because they are part of the transformer protection.

Step-by-step directions toward proper solutions for various applications. are prc7ided. In many cases, the
prescribed steps are adequate. More complex and special situations requiring study by experienced
engineers are described, but specific solutions may not be given. These | -ocedures are based on theoretical
studies, test results, and experience.

The clauses of this guide cover the various categories of electi~ pc ver systems and equipment.

— Clause 4 provides fundamental informatioi.. o, overvoltages, metal-oxide surge arrester
characteristics, and equipment insulation.

— Clause 5 covers the application of st:ze crresters to stations and substations.

— Clause 6 covers application 51 surg: arresters for protection of overhead and underground
distribution system equipme*, ii.cluding all distribution transformers, and other electric
distribution equipment.

— Clause 7 covers the nroiec ion of overhead transmission and distribution line insulation, which
is an application ur.que from station equipment and underground protection because the
overhead line itsul.*io7 is self-restoring.

— Clause 8 cov.rs ie protection of large electrical machines, including generators and motors,
rated 100u V ar.d above.

This guide is #'1cision oy IEEE Std C62.22™-1997.* Substantial reorganization of the guide has been made
to help users i xcus un their areas of interest. Major additions to this revision include substantially increased
information on e characteristics of surge arresters and surge arrester energy discharge considerations.
Extentive overhead line protection guidelines have been added.

*Information on references can be found in Clause 2.

iv
Copyright © 2008 IEEE. All rights reserved.

Authorized licensed use limited to: Thomson Techstreet. Downloaded on August 30, 2009 at 18:31 from IEEE Xplore. Restrictions apply.


https://www.stdhive.com/standards/ieee-c6222-2009-pdf/

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 bo . puhlic wnd
private uses. These include both use, by reference, in laws and regulations, and use in p.ivate 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 IFEE 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 ke supeiseded at any time by the
issuance of new editions or may be amended from time to time ti:oi eh the issuance of amendments,
corrigenda, or errata. An official IEEE document at any point in tiziz cosists of the current edition of the
document together with any amendments, corrigenda, or errat. the. in ¢ ‘fect. In order to determine whether
a given document is the current edition and whether it has beeu amended through the issuance of
amendments, corrigenda, or errata, visit the IFFE  Stundards Association Web site at
http://ieeexplore.ieee.org/xpl/standards.jsp, or contact the [EEF 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.ien=.0.g.

Errata

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

Interpretations

Current interpretatio. s cai be accessed at the following URL: http://standards.ieee.org/reading/ieee/interp/
index.html.

Patents

Attonticn is called to the possibility that implementation of this guide may require use of subject matter
cuvered .y patent rights. By publication of this guide, no position is taken with respect to the existence or
valia:ty of any patent rights in connection therewith. The IEEE is not responsible for identifying Essential
Pacent 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 guide 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: This guide is not intended to ensure safety, security, health, or environmental
protection in all circumstances. Implementers of the guide 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 htip://standards.ieee.org/IPR/disclaimers.html.

1. Scope

This guide covers the application of metal-oxide surge arresters (see IEEE Std C62.11™-2005) to safeguard
electric power equipment against the hazards of abnormally high voltage surges of various origins. This
application guide does not cover the application of low-voltage surge protective devices below 1000 V
alternating current (ac), except when applied to the secondary of a transformer.

2. Normative references
The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced

document (including any amendments or corrigenda) applies.

ANSI/IEEE Std C37.06™-2000 American National Standard AC High-Voltage Circuit Breakers Rated on a
Symmetrical Current Basis—Preferred Ratings and Related Required Capabilities.'

ANSI C84.1-20006, Electric Power Systems and Equipment — Voltage Ratings (60 Hz).

IEC 60034-15:1995, Rotating Electrical Machines, Part 15: Impulse Voltage Withstand Levels of Rotating
A.C. Machines with Form-Wound Stator Coils.?

IEC 60071-2-1997, Insulation Coordination—Part 2: Application Guide.

! ANSI publications are available from the Sales Department, American National Standards Institute, 11 West 42nd Street, 13th Floor,
New York, NY 10036, USA (http://www.ansi.org/).

2 IEC publications are available from the sales department of the International Electrotechnical Commission, Case Postale 131, 3, rue
Varembé, CH-1211, Genéve 20, Switzerland/Suisse (http://www.iec.ch). IEC publications are also available in the USA from Sales
Department, American National Standards Institute, 11 West 42 Street, 13" Floor, New York, NY 10036, USA.
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