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Abstract: Guidance for the application of ac high-voltage circuit breakers for shunt reactor switching
is provided. Overvoltage generation for the three cases of shunt reactors being directly grounded,
ungrounded, or grounded through a neutral reactor is addressed in terms of derivation and limitation
methods. Circuit breaker specification for the purpose and the use of laboratory test results to predict
field performance is also covered by this guide.
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Introduction

| This introduction is not part of IEEE Std C37.015™-2009, IEEE Guide for the Application of Shunt Reactor Switching. |

The subject of shunt reactor switching is complex. The approach taken in the main text of the guide is to
present a basic method for the application of circuit breakers for the purpose, which considers only load
side circuit characteristics. The method is conservative and will be adequate in many instances. However,
by reference to a series of notes, the general case (which incorporates the influence of the source side
characteristics and the parallel capacitance of the circuit breaker) is presented. The user of this application
guide is encouraged to exercise due discretion in the choice of the basic or general method for the
application under consideration. Consideration should, in addition, be given to the magnetic effects
associated with air core shunt reactors.

This standard is a revision of IEEE Std C37.015™-1993.

Listed as follows, for information and guidance, are the substantive changes:

—  The terms “medium voltage” (MV), “high voltage” (HV), and “extra high voltage” (EHV) have
been replaced by a voltage range.

—  Subclause 5.2.2 (gapped surge arresters) of the 1993 edition has been moved to an annex
(Annex H).

— A list of symbols has been added (Annex G).

—  Some of the figures have been redrawn.

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. I[EEE 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,
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Updating of IEEE documents

Users of IEEE standards should be aware that these documents may be superseded at any time by the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

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

Errata

Errata, if any, for this and all other standards can be accessed at the following URL:
http://standards.iece.org/reading/icec/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
Shunt Reactor Switching

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. Overview

1.1 Scope
This application guide applies to ac high-voltage circuit breakers rated for shunt reactor switching.

The guide covers the specific cases of switching directly grounded shunt reactors, ungrounded shunt
reactors, and shunt reactors grounded through a neutral reactor. Directly grounded reactors are common on
systems having a voltage of 60 kV and above, whereas ungrounded reactors are commonly applied on
systems having a voltage below 60 kV. Schemes where the reactor is grounded through a neutral reactor are
usually applied only on systems having a voltage of 60 kV and above.

Whereas this application guide is directed toward circuit breakers, it is recognized and accepted that other
switching devices such as high-voltage load break switches and circuit switchers are capable of shunt
reactor switching and this guide may be applied as appropriate.

1.2 Purpose

This guide is intended for general use in the application of ac high-voltage circuit breakers for shunt reactor
current switching.

The current to be interrupted is generally less than 300 A rms; however, shunt reactor switching imposes a
unique and severe duty on the connected system and the circuit breaker. Successful interruption is the result
of a complex interaction between the circuit breaker and the circuit; this interaction can result in significant
overvoltages. The purpose of the guide is to describe, principally for the benefit of the user, the shunt
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