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Important Notices and Disclaimers Concerning IEEE Standards Documents

IEEE documents are made available for use subject to important notices and legal disclaimers. These notices
and disclaimers, or a reference to this page, appear in all standards and may be found under the heading
“Important Notices and Disclaimers Concerning IEEE Standards Documents.” They can also be obtained on
request from IEEE or viewed at http://standards.ieee.org/ipr/disclaimers.html.

Notice and Disclaimer of Liability Concerning the Use of IEEE Standards
Documents

IEEE Standards documents (standards, recommended practices, and guides), both full-use and tric!-us:

are developed within IEEE Societies and the Standards Coordinating Committees of the IEEE Standwds
Association (“IEEE-SA”) Standards Board. IEEE (“the Institute”) develops its standards through a conscasus
development process, approved by the American National Standards Institute (“ANSI”), . -uici brings
together volunteers representing varied viewpoints and interests to achieve the final product. IEEE Standards
are documents developed through scientific, academic, and industry-based technical \-orking groups.
Volunteers in IEEE working groups are not necessarily members of the Institute and part cipate without
compensation from IEEE. While IEEE administers the process and establishes rules to pre mote ‘airness in the
consensus development process, IEEE does not independently evaluate, test, or verity the accuracy of any of
the information or the soundness of any judgments contained in its standards.

IEEE Standards do not guarantee or ensure safety, security, health, ¢~ el vironmental protection, or ensure
against interference with or from other devices or networks. Impleme. ers and users of IEEE Standards
documents are responsible for determining and complying with.all a ypropriate safety, security, environmental,
health, and interference protection practices and all applicabl> lav s ai. ! “egulations.

IEEE does not warrant or represent the accuracy or cont:nt of tiie material contained in its standards, and
expressly disclaims all warranties (express, implied and sta.:t<ry) not included in this or any other document
relating to the standard, including, but not limited to, the warranties of: merchantability; fitness for a particular
purpose; non-infringement; and quality, accura~y, >ffeciveness, currency, or completeness of material. In
addition, IEEE disclaims any and all conditiens i=lal.ng to: results; and workmanlike effort. IEEE standards
documents are supplied “AS IS” and “WITr1 ..LL FAULTS.”

Use of an IEEE standard is wholly olu tary. The existence of an IEEE standard does not imply that there
are no other ways to produce, test; me 'sure, purchase, market, or provide other goods and services related to
the scope of the IEEE standar:.. r urthermore, the viewpoint expressed at the time a standard is approved and
issued is subject to change bro. oht about through developments in the state of the art and comments received
from users of the standard.

In publishing and mak ' »¢o/its standards available, IEEE is not suggesting or rendering professional or other
services for, or'un behalt »f, any person or entity nor is IEEE undertaking to perform any duty owed by any
other person ¢ - enti 'y to another. Any person utilizing any IEEE Standards document, should rely upon his or
her own inacnendent judgment in the exercise of reasonable care in any given circumstances or, as appropriate,
seek tl e advice of a competent professional in determining the appropriateness of a given IEEE standard.

I17.NO L VENT SHALL IEEE BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
SXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO:
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR
OTHERWISE) ARISING IN ANY WAY OUT OF THE PUBLICATION, USE OF, OR RELIANCE
UPON ANY STANDARD, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE AND
REGARDLESS OF WHETHER SUCH DAMAGE WAS FORESEEABLE.
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Translations

The IEEE consensus development process involves the review of documents in English only. In the event that
an [EEE standard is translated, only the English version published by IEEE should be considered the approved
IEEE standard.

Official statements

A statement, written or oral, that is not processed in accordance with the IEEE-SA Standards Board Operations
Manual shall not be considered or inferred to be the official position of IEEE or any of its committees and shall
not be considered to be, or be relied upon as, a formal position of IEEE. At lectures, symposia, seminars, >t
educational courses, an individual presenting information on IEEE standards shall make it clear that his o her
views should be considered the personal views of that individual rather than the formal position of IEEE

Comments on standards

Comments for revision of IEEE Standards documents are welcome from any interc:ted p. ty, regardless
of membership affiliation with IEEE. However, IEEE does not provide consultit,; int.*ma.ion or advice
pertaining to IEEE Standards documents. Suggestions for changes in docun2nis (hou.d be in the form of a
proposed change of text, together with appropriate supporting comments. Sinc. IE} E standards represent a
consensus of concerned interests, it is important that any responses to cornments and questions also receive
the concurrence of a balance of interests. For this reason, IEEE and the 1,21 ~hers of its societies and Standards
Coordinating Committees are not able to provide an instant respoiise to *omments or questions except in
those cases where the matter has previously been addressed. For th. san.e reason, IEEE does not respond to
interpretation requests. Any person who would like to particip.te 1. revisions to an IEEE standard is welcome
to join the relevant IEEE working group.

Comments on standards should be submitted to the following address:

Secretary, IEEE-SA Standards Caard
445 Hoes Lane
Piscataway, NJ 08854 1ISA

Laws and regulations

Users of IEEE Standards. socumedts should consult all applicable laws and regulations. Compliance with
the provisions of any TEE\" Standards document does not imply compliance to any applicable regulatory
requirements. Impleientcrs of the standard are responsible for observing or referring to the applicable
regulatory requirement. ‘¢ EE does not, by the publication of its standards, intend to urge action that is not in
compliance wi. ~oplicabie laws, and these documents may not be construed as doing so

Copyrighws

I EE ai. ‘tand approved standards are copyrighted by IEEE under U.S. and international copyright laws. They
are 1..ade available by IEEE and are adopted for a wide variety of both public and private uses. These include
bon use, by reference, in laws and regulations, and use in private self-regulation, standardization, and the
promotion of engineering practices and methods. By making these documents available for use and adoption
by public authorities and private users, IEEE does not waive any rights in copyright to the documents.
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Photocopies

Subject to payment of the appropriate fee, IEEE will grant users a limited, non-exclusive license to photocopy
portions of any individual standard for company or organizational internal use or individual, non-commercial
use only. To arrange for payment of licensing fees, please contact Copyright Clearance Center, Customer
Service, 222 Rosewood Drive, Danvers, MA 01923 USA; +1 978 750 8400. Permission to photocopy portions
of any individual standard for educational classroom use can also be obtained through the Copyright Clearance
Center.

Updating of IEEE Standards documents

Users of IEEE Standards documents should be aware that these documents may be superseded at any .'me
by the issuance of new editions or may be amended from time to time through the issuance of amendi. ents;
corrigenda, or errata. An official IEEE document at any point in time consists of the current " <itica of the
document together with any amendments, corrigenda, or errata then in effect.

Every IEEE standard is subjected to review at least every ten years. When a document is"»or: than ten years
old and has not undergone a revision process, it is reasonable to conclude that its contunts, al hough still of
some value, do not wholly reflect the present state of the art. Users are cautioned to theck to determine that
they have the latest edition of any IEEE standard.

In order to determine whether a given document is the current edit'on ind whether it has been amended
through the issuance of amendments, corrigenda, or errata, visit the IEEE ¥ picie at http://ieeexplore.ieee.org/
or contact IEEE at the address listed previously. For more informatic n about the IEEE-SA or IEEE’s standards
development process, visit the IEEE-SA Website at http://standaids.icaeorg.

Errata

Errata, if any, for all IEEE standards can be access:d on the IEEE-SA Website at the following URL: http://
standards.ieee.org/findstds/errata/index.html. Ur<o e re encouraged to check this URL for errata periodically.

Patents

Attention is called to the possibii.i;7 ti at implementation of this standard may require use of subject matter
covered by patent rights. By pabl.cation of this standard, no position is taken by the IEEE with respect to the
existence or validity of an, pa ~ntrights in connection therewith. If a patent holder or patent applicant has
filed a statement of assiranc = via an Accepted Letter of Assurance, then the statement is listed on the IEEE-
SA Website at http://stanc ards.ieee.org/about/sasb/patcom/patents.html. Letters of Assurance may indicate
whether the Submitter ‘5-willing or unwilling to grant licenses under patent rights without compensation
or under reascuchle rates, with reasonable terms and conditions that are demonstrably free of any unfair
discrimitiation. *o applicants desiring to obtain such licenses.

Essenti al Patent Claims may exist for which a Letter of Assurance has not been received. The IEEE is not
sespans.ble foridentifying Essential Patent Claims for which a license may be required, for conducting inquiries
inv> the 1:gal validity or scope of Patents Claims, or determining whether any licensing terms or conditions
rovided in connection with submission of a Letter of Assurance, if any, or in any licensing agreements are
reasonable or non-discriminatory. Users of this standard 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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Introduction

This introduction is not part of IEEE Std C37.10.1-2018, IEEE Guide for the Selection of Monitoring for Circuit
Breakers.

The revised issue of this guide, IEEE Std C37.10.1-2018, provides guidance in the selection of monitoring
for high-voltage circuit breakers. Monitoring for a particular circuit breaker is very dependent on the circuit
breaker technology, age of the circuit breaker, details of the specific application, and the risks associated with
the various failures possible with the circuit breaker and its many associated power, protection and control,
and other support components.

This revised guide is not intended to provide guidance on the monitoring of protection and control circuiw. anc
devices used with circuit breakers, even though such circuits and devices can have a significant effect on . =
overall performance of circuit breaker functions.

NOTE—This guide makes no attempt to address the many possible protection and control failure mades. These failure
modes are dependent on the technology of the protective devices as well as on the manner in which they »re applied on the
power system. IEEE Std C37.10.1-2018 does not address the subject of software used in protectiv> conu<!, or monitoring
devices and systems.

Several methodologies are introduced. A methodology termed failure modes a1 ! eff .cts analysis (FMEA) is
presented to assist identification of significant failure modes and their caus:s. The concepts of risk assessment
are introduced. The subsequently derived priority and economic ai.l i determines when and where
monitoring is warranted.

The selection of monitoring for circuit breakers should be bas»d on logical engineering and economic
principles. Appropriate monitoring can be selected by consi<cring failure modes and their effects on the circuit
breaker and on the power system, the degree of risk or critic ality associated with the failure, and the economics
associated with each type of failure. Monitoring can be used to reduce or replace some inspections, optimize
maintenance, enhance availability of the circuit U -eaker, improve safety to humans and environment, and
derive information on the condition of a specific virc 1it breaker (or information from several circuit breakers
can be extrapolated to a larger population of iacati~al circuit breakers).

Considerably more information can b¢ 2an.>2 by combining various signals than from an individual signal.
More advanced monitoring systems 1. ay 1. clude diagnostic analysis using tools such as artificial intelligence.
These may relate recent monitering = -a to historic monitoring data and provide engineering conclusions or
actions required. Systems ma 7 Ye further enhanced by remote access through supervisory control and data
acquisition (SCADA) or u= = of iciphone dial-up systems. Eventually, it is presumed that systems will become
integral to substation 2={>maion development.

Readers of this guide ai > advised of ongoing standards development work now underway that will provide
useful supplerien.ry guidance.

The IEEE Suustations Committee is in the draft stages of developing a Draft Standard for Substation Integrated
Proteci’on, Control, and Data Acquisition Communications. The communication requirement for devices used

«2 mo.sor substation equipment is a rapidly changing area.

+ho [EC is in the draft stages of producing IEC 60300, Dependability Management—~Part 3-13: Application
guide—Project risk management.

The IEEE Transformer Committee is developing similar guidance for selecting monitoring for transformers.
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Monitoring of predominant failure causes and remedying them may also significantly reduce minor failure
causes from occurring. Many of the techniques discussed in this guide could have application with many other
types of components.
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IEEE Guide for the Selection of
Monitoring for Circuit Breakers

1. Scope

This guide provides direction for the selection of monitoring and for diagnostic parameters to be used with
high-voltage circuit breakers (i.e., above 1000 V ac). It provides guidance on appropriate parameters to be
considered for monitoring applied to various circuit breaker technologies.

This guide will lead a user through an analysis of circuit breaker performance and application expectations.
The analysis includes a failure modes and effects analysis (FMEA) of the circuit breaker and associated
components, an analysis of the risks associated with failure of the specific application, and a discussion of the
items to be considered in a cost-benefit study to justify application of monitoring in its many forms. Monitoring
is dependent on the technology of the circuit breaker and monitoring available at the time of application.
FMEA, as well as failure modes, effects, and criticality analysis (FMECA), are methods of reliability analysis
intended to identify failures that have significant consequences affecting the system performance in the
considered application.

NOTE—The examples shown are for illustrative purposes only. Numeric and financial values shown are solely for the
purpose of showing that values can be assigned if so chosen. Actual circumstances will dictate values, costs, and expenses
to be used in the quantifying of risk, economic evaluation and justification, and the ultimate selection of monitoring. The
specific circuit breaker technology employed will also either restrict or broaden opportunities for monitoring.'

This guide provides advice on what parameters can be monitored to derive information about the condition
of a circuit breaker. Use of techniques, such as those in CEA Project No. 485T1049 (1997), provides more
information on combining appropriate signals to derive greater information than either signal alone would
provide.?

Circuits associated with the operation of the circuit breaker, which might include auxiliary contacts, X and Y
relays, lockout switches, and so on, are included in this guide. External control circuits are not included in the
scope of this guide. This guide is not intended to provide guidance on the monitoring of protection and control
circuits, although they can have a significant effect on the overall circuit breaker functions.

2. Normative references

The following referenced documents are indispensable for the application of this document (i.e., they must
be understood and used, so each referenced document is cited in text and its relationship to this document is

'"Notes in text, tables, and figures of a standard are given for information only and do not contain requirements needed to implement this
standard.
“Information on references can be found in Clause 2.





