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Figure 11 was provided by Vaisala, Inc., Tucson, AZ. Reprinted with permission. 

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. 

Keywords: distribution lines, insulation coordination, lightning, metal-oxide surge arrester, 
overvoltage, substations, surge arrester, switching surges, transmission lines 
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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 insulation strengths is a 
broad and complex subject for which the industry has accumulated a large body of knowledge, experience, 
and practices. This document provides a concise guide to the application of metal-oxide surge arresters to 
protect power systems and equipment operating at a nominal voltage of 1000 V and greater. This 
application guide does not cover the application of low-voltage surge protective devices below 1000 V 
alternating current (ac). However, it references these devices when applied to the secondary of a 
transformer because they are part of the transformer protection. 
 
Step-by-step directions toward proper solutions for various applications are provided. 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 procedures are based on theoretical 
studies, test results, and experience. 
 
The clauses of this guide cover the various categories of electric power systems and equipment.  
 

⎯ Clause 4 provides fundamental information on overvoltages, metal-oxide surge arrester 
characteristics, and equipment insulation. 

⎯ Clause 5 covers the application of surge arresters to stations and substations. 

⎯ Clause 6 covers application of surge arresters for protection of overhead and underground 
distribution system equipment, including all distribution transformers, and other electric 
distribution equipment. 

⎯ Clause 7 covers the protection of overhead transmission and distribution line insulation, which 
is an application unique from station equipment and underground protection because the 
overhead line insulation is self-restoring. 

⎯ Clause 8 covers the protection of large electrical machines, including generators and motors, 
rated 1000 V and above. 

This guide is a revision of IEEE Std C62.22TM-1997.a Substantial reorganization of the guide has been made 
to help users focus on their areas of interest. Major additions to this revision include substantially increased 
information on the characteristics of surge arresters and surge arrester energy discharge considerations. 
Extensive overhead line protection guidelines have been added. 

                                                 
a Information on references can be found in Clause 2.  
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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 website at http://standards.ieee.org. 

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/ieee/interp/ 
index.html. 

Patents 

Attention is called to the possibility that implementation of this guide may require use of subject matter 
covered by patent rights. By publication of this guide, 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 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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IEEE Guide for the Application of  
Metal-Oxide Surge Arresters for  
Alternating-Current Systems 

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 http://standards.ieee.org/IPR/disclaimers.html. 

1. Scope 

This guide covers the application of metal-oxide surge arresters (see IEEE Std C62.11TM-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 C37.06TM-2000 American National Standard AC High-Voltage Circuit Breakers Rated on a 
Symmetrical Current Basis—Preferred Ratings and Related Required Capabilities.1 

ANSI C84.1-2006, 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.2 

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

                                                 
1 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, Genève 20, Switzerland/Suisse (http://www.iec.ch). IEC publications are also available in the USA from Sales 
Department, American National Standards Institute, 11 West 42nd Street, 13th Floor, New York, NY 10036, USA. 
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