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Abstract: A review of the generally accepted forms of relay protection for the synchronnus
generator and its excitation system is presented. This guide is primarily concerned with protcctica
against faults and abnormal operating conditions for large hydraulic, steam, and combustion turtine
generators.
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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 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 expressly
disclaims any express or implied warranty, including any implied warranty of merchantability or fitness for a sp«
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Introduction

This introduction is not part of IEEE Std C37.102-2006, IEEE Guide for AC Generator Protection.

IEEE Std C37.102 was initially published in 1987. It was subsequently revised in 1995 and reaffirmed in
2002. The guide is designed for the protection of typical steam, hydraulic, and combustion turbine
generators (CTGs). Schemes that are judged to be good alternative practice for generator protection are
included. New schemes that have gained acceptance and usage have been added to the guide.

In this revision of IEEE Std C37.102-1995, several areas were improved. Among the most notable are the
following additions:

— A new clause (Clause 6) on multifunction generator protection systems (MGPS)

— A new annex (Annex A) on sample calculations for setting of generator protection functiors

Notice to users

Errata

Errata, if any, for this and all other standards can be accessed at iw.e following URL: http://
standards.ieee.org/reading/ieee/updates/errata/index.html. Users are. encouragea to check this URL for
errata periodically.

Interpretations

Current interpretations can be accessed at the following (| JRL: hitp://standards.ieee.org/reading/ieee/interp/
index.html.

Patents

Attention is called to the possibility<hat v ple mentation of this standard may require use of subject matter
covered by patent rights. By publicatioi. of uus standard, no position is taken with respect to the existence or
validity of any patent rights in coni =ction therewith. The IEEE shall not be responsible for identifying
patents or patent applications Zc= wii..h a license may be required to implement an IEEE standard or for
conducting inquiries into the . >7al alidity or scope of those patents that are brought to its attention.
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IEEE Guide for
AC Generator Protection

1. Scope

This application guide for the relay protection of synchronous generators presents a review of the generally
accepted forms of protection for the synchronous generator and its excitation system. It summarizes the use
of relays and devices and serves as a guide for the selection of equipment to obtain adequate protection. The
guide is primarily concerned with protection against faults and abnormal operating conditions for large
hydraulic, steam, and combustion turbine generators. Basing generator protection on machine size is
difficult because the desired protection may be determined more by the importance of the generator to the
power system than by the size of the generator.

The recommendations made pertain to typical synchronous generator installations. However, sufficient
background information relating to protection requirements, applications, and setting philosophy is given to
enable the reader to evaluate the need, to select, and to apply suitable protection for most situations.

The protective functions discussed in this guide may be implemented with a multifunction microprocessor
based protection system (digital system). The protection philosophy, practices, and limits are essentially
identical to those of the implementation using discrete component relays. The algorithms used to perform
some of the protection functions may be different, but should produce equal or better protection. However,
the performance and capability may be superior using the digital systems such as improved frequency
response (bandwidth) and thresholds (pickup settings). Other additional features may be available from
these digital systems that enhance the functionality.

This guide does not purport to detail the protective requirements of all generators in every situation. For
example, standby and emergency-use generators are specifically excluded.

1.1 Description of the guide

Clause 3 presents a brief description of typical generator design and connections, generator grounding
practices, excitation systems design, and generating station arrangements. The intent of this clause is to
present information that affects the protection arrangement and selection of protective relays.

A discussion of auxiliary system transfer and the possible negative impacts of misoperation and faults on
these systems are beyond the scope of this guide.
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