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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 develop-
ment 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 with-
out compensation. While the IEEE administers the process and establishes rules to promote fairness in the consensus devel-
opment 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 dam-
age, 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 specific purpose, or that
the use of the material contained herein is free from patent infringement. IEEE Standards documents are supplied “AS IS.”

The existence of an IEEE Standard does not imply that there are no other ways to produce, test, measure, purchase, market,
or provide other goods and services related to the scope of the IEEE Standard. Furthermore, the viewpoint expressed at the
time a standard is approved and issued is subject to change brought about through developments in the state of the art and
comments received from users of the standard. Every IEEE Standard is subjected to review at least every five years for revi-
sion or reaffirmation. When a document is more than five years old and has not been reaffirmed, it is reasonable to conclude
that its contents, although still of some value, do not wholly reflect the present 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 suggesting or rendering professional or other services
for, or on behalf of, any person or entity. Nor is the IEEE undertaking to perform any duty owed by any other person or
entity to another. Any person utilizing this, and any other IEEE Standards document, should rely upon the advice of a com-
petent professional in determining the exercise of reasonable care in any given circumstances.

Interpretations: Occasionally questions may arise regarding the meaning 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 received the concurrence of a balance of interests. For this reason, IEEE and the members of its
societies and Standards Coordinating Committees are not able to provide an instant response to interpretation requests
except in those cases where the matter has previously received formal consideration.

Comments for revision of IEEE Standards are welcome from any interested party, regardless of membership affiliation with
IEEE. Suggestions for changes in documents should be in the form of a proposed change of text, together with appropriate
supporting comments. Comments on standards and requests for interpretations should be addressed to:

Secretary, IEEE-SA Standards Board
445 Hoes Lane

Piscataway, NJ 08854

USA

Note: Attention is called to the possibility that implementation of this standard may require use of subject mat-
ter covered by patent rights. By publication of this standard, no position is taken with respect to the existence or
validity of any patent rights in connection therewith. The IEEE shall not be responsible for identifying patents
for which a license may be required by an IEEE standard or for conducting inquiries into the legal validity or
scope of those patents that are brought to its attention.

Authorization 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; (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 C37.119-2005, IEEE Guide for Breaker Failure Protection of Power
Circuit Breakers.

Currently, there are no guidelines for applying breaker failure protection. The last IEEE PSRC document
was a summary update of practices written in March 1981. This guide was written to help engineers arrive at
the proper breaker failure protection scheme for their system.

Notice to users

Errata

Errata, if any, for this and all other standards can be accessed at the following URL: http://
standards.icee.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 standard may require use of subject matter
covered by patent rights. By publication of this standard, no position is taken with respect to the existence or
validity of any patent rights in connection therewith. The IEEE shall not be responsible for identifying
patents or patent applications for which a license may be required to implement an IEEE standard or for
conducting inquiries into the legal validity or scope of those patents that are brought to its attention.
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IEEE Guide for Breaker Failure
Protection of Power Circuit breakers

1. Overview

In general, backup relay protection has been used on power systems for many years. Typically, all parts of
the protection system including the relays, voltage and current transformers, circuit breakers, and control
power source are vulnerable to failure. All of these components must work properly to effectively clear a
fault. Breaker failure schemes are specifically employed to provide backup protection in the event that a cir-
cuit breaker fails to operate properly during fault clearing.

This guide will review generally accepted breaker failure schemes used on utility transmission systems.
Many of the characteristics of these schemes also apply to the use of breaker failure on utility distribution
systems. Schemes will be carefully examined so that advantages as well as disadvantages can be compared.
Application examples and testing practices are also included.

The guide is written for engineers who have a working knowledge of power-system protection but require a
better understanding of breaker failure applications. It can also be used as an evaluation tool when compar-
ing alternative breaker failure options.

1.1 Scope

This guide is intended to help the relay engineer understand the application considerations when applying
breaker failure protection (BFP) to power circuit breakers. The discussion is limited to those instances where
the breaker does not clear the fault after a protective relay has issued a command to open (trip) the circuit
breaker. Failure to close, failure while closed, and failure while open are not discussed. The intent of this
guide is not to give the reader methods of protecting a power circuit breaker from failing; rather, it is to give
the reader a guide in how to detect that a breaker has failed to clear a fault, and how to electrically isolate the
fault after the breaker has failed to clear the fault.

Docyments
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2. Normative references
The following referenced documents are indispensable for the application of this document. For dated refer-

ences, only the edition cited applies. For undated references, the latest edition of the referenced document
(including any amendments or corrigenda) applies.

IEEE Std C37.102™-1995, IEEE Guide for AC Generator Protection. ' 2

IEEE Std C37.113™-1999, IEEE Guide for Protective Relay Applications to Transmission Lines.

3. Definitions, acronyms, and abbreviations

For the purpose of this guide, the following terms and definitions apply. The Authoritative Dictionary of
IEEE Standards Terms, Seventh Edition, [BS]3 should be referenced for terms not defined in this clause.

3.1 Acronyms and abbreviations

The following are a listing of abbreviations used in this guide:

50 instantaneous overcurrent element
50G instantaneous overcurrent ground element
50BF breaker failure current detector

S0BF-A  breaker failure current detector phase A
S0BF-B  breaker failure current detector phase B
S0BF-C  breaker failure current detector phase C

52a breaker auxiliary contact that is closed when the breaker is closed and open when the breaker
open

52b breaker auxiliary contact that is open when the breaker is closed and closed when the breaker is
open

52aa breaker auxiliary contact that is closed when the breaker is closed, and opens as soon as the
breaker operate mechanism begins moving from the closed to the open position

62-1 breaker failure timer 1

62-2 breaker failure timer 2

62-3 breaker failure timer 3

62-A breaker failure timer, phase A

62-B breaker failure timer, phase B

62-C breaker failure timer, phase C

62-M breaker failure timer for multiphase faults

62-S breaker failure timer for single line to ground faults

62-X breaker failure timer (any, non specific)

86BF breaker failure auxiliary lockout relay

BFI breaker failure initiate input

BFI-A breaker failure initiate input, phase A

BFI-B breaker failure initiate input, phase B

BFI-C breaker failure initiate input, phase C

BFP breaker failure protection

BFR breaker failure relay

DTT direct transfer trip

IED intelligent electronic devices

IEEE publications are available from the Institute of Electrical and Electronics Engineers, Inc., 445 Hoes Lane, Piscataway, NJ 08854,
USA (http://standards.ieee.org/).

2The IEEE standards or products referred to in this clause are trademarks of the Institute of Electrical and Electronics Engineers, Inc.
3The numbers in brackets correspond to those of the bibliography in Annex A.
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3.2 Definitions

3.2.1 backup protection: A protection scheme for the same zone of protection as the primary protection but
may be slower and removes the same or additional equipment from service. Backup protection may be
installed locally, i.e., in the same substation as the primary protection, or remotely.

3.2.2 breaker failure protection (BFP): This protection is specifically relied upon to take appropriate
action to clear a fault when the breaker that is normally expected to clear the fault fails to do so for any
reason.

3.2.3 control timer: A timer that limits the amount of time the breaker failure scheme is active after
initiation.

3.2.4 critical clearing time: the longest time that fault conditions may persist before system stability is lost.

3.2.5 local breaker failure protection: A backup protection system that is in the same substation as the pri-
mary protection, so it does not suffer from the disadvantages of the remote backup protection. However, it
may use some of the same equipment, such as transducers, batteries, and circuit breakers as the primary pro-
tection and can therefore fail to operate for the same reasons as the primary protection.

3.2.6 primary protection: The main protection system for a given zone of protection that operates in the
fastest time and removes the least amount of equipment from service.

3.2.7 remote backup protection: Historically, the first set of backup protection that was installed. It is
completely independent of the relays, transducers, batteries, and circuit breakers of the primary protection
system it is backing up by virtue of its physical location. Its advantage is that there are no common-mode
failures that can affect both systems of protection. Its disadvantage is the fact that remote protection may
remove more system elements than is desirable or necessary to clear a fault. Additionally, as the power sys-
tem matured, it became increasingly difficult for remote protection to detect (see) all the faults that the pri-
mary protection could detect.

It must be recognized that these definitions are only intended to facilitate communication so that there is
general understanding of the subject under discussion. They are not to be rigidly applied as if they consti-
tuted design specifications. Protection systems are designed in accordance with accepted engineering princi-
ples involving reliability (dependability and security), selectivity, and coordination. The definitions when
applied to individual elements, or to the total protection system, are for specific applications and may vary
with the application. For instance, in a substation without a pilot protection system, time-delay overcurrent
or zone 2 relays are the primary protection for faults in the last 10%—-20% of the line but are the remote
backup protection for the adjoining bus and line section. When a pilot scheme is installed, the time-delay
overcurrent and zone 2 relays are then referred to as local backup for the end-of-line faults and remote
backup for the adjoining bus and line section.

4. The need for breaker failure protection

Circuit breakers are strategically located in power systems to connect circuits and electrical apparatus. Cir-
cuit breakers are commanded to open and close by protection and control systems that monitor conditions on
the power system. Protective relay systems detect abnormal conditions, most notably, system faults (short
circuits), and direct one or more circuit breakers to open to isolate the faulted circuit or equipment. Protec-
tion systems are coordinated so that the circuit breaker(s) nearest the fault are opened to interrupt, or clear,

Documents

Copyright © 2006 IEEE. All rights reserved. Documént Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 13:16:14 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE C37.119-2005


http://www.avadocuments.com/doc/ieee-c37-119-2005
http://www.avadocuments.com/doc/ieee-c37-119-2005

