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Abstract: Test approaches and procedures for the components and the overall protection and
control system functions are presented. Test of equipment in the system protection scheme,
associated communications equipment, auxiliary power supplies, and the control of power
apparatus are addressed. Much of the testing emphasizes a bottom-up approach, in which the
basic behavior of scheme components are verified first, followed by testing of interconnected
components in a function-oriented assembly.
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Introduction

This introduction is not part of IEEE Std C37.233-2009, IEEE Guide for Power System Protection Testing.

This guide focuses on the general approach and specific procedures for testing protective relaying systems
that include multiple interacting relay components, auxiliary devices, and power apparatus. In the most
critical applications, these system devices may interact over an extended physical or geographic area and
use communications systems. The procedures focus separately on design testing, commissioning testing,
routine maintenance testing, and ongoing performance assessment with a discussion of what each of these
test categories aims to accomplish.

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Users of IEEE standards should be aware that these documents may be superseded at any time by the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 Web site at http://standards.iece.org.
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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/icee/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 Power System
Protection Testing

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.iece.org/IPR/

disclaimers.html.
1. Overview

1.1 Scope

This guide covers suggested test requirements for power system protection scheme testing, system
application tests, the scope and level of tests based on the application, and benefits of the overall protective
schemes testing. This guide encompasses overall system testing procedures (generators, line, line reactors,
transformer, capacitors, special protection schemes, end-to-end testing, distributed application within
substation, etc.) and data collection requirements, as well as the test procedure definitions. This guide
describes the methods, extent, and types of system tests for protection applications at various voltage
levels. Control functions inherent to the protective systems are included. Importance of line testing, indirect
trip applications, open/closed-loop tests, and dynamic/nonlinear tests are also covered.

1.2 Purpose

This guide is intended for power system protection professionals. It includes a reference list of type tests
for protective devices as well as overall protection scheme performance tests for various types of protection
schemes. The guide describes the methods, extent, and types of protection scheme tests. Interlocking and
control functions inherent to the protective schemes are included.
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