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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 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
revision 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. At lectures, symposia, seminars, or educational
courses, an individual presenting information on IEEE standards shall make it clear that his or her views should be considered
the personal views of that individual rather than the formal position, explanation, or interpretation of the IEEE. 

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

 

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; +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.

NOTE−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 exist-
ence 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 valid-
ity or scope of those patents that are brought to its attention.
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Introduction

 

The capacitance current switching standards have been completely revised. A joint IEEE/IEC task force
developed a revised approach to capacitance current switching standardization. IEC has published this task
force’s work as part of IEC’s new circuit breaker standard, designated IEC 62271-100. IEC 62271-100
replaces the old IEC 56. 

In the interest of harmonization of high-voltage circuit breaker standards, a joint meeting of the IEC 17A,
the IEEE/PES Switchgear Committee, and the IEEE/PES Substations Committee was held in Vienna VA, in
May 1995. One of the outcomes of that meeting was a decision to form a joint IEEE/IEC task force to revise
the standards for capacitance current switching. The task force was given the IEC designation “IEC SC17A
WG21 TF10.” It was agreed that the work of this task force (TF10) would serve as the basis for capacitance
current switching standards in IEC and IEEE. The task force had two 2-day meetings, one in Clamart,
France in September 1995 and one in Berlin Germany in December 1995.

The task force was comprised of the following:

The work of the above task force has been incorporated into the new IEC circuit breaker standard IEC
62271-100 (formerly IEC 56) published in May 2001. The IEEE version is comprised of IEEE Std
C37.04a

 

™

 

, IEEE Std C37.09a, and a revised set of tables in ANSI C37.06. Slight modifications to the IEC
version have been made to reflect North American practice. Additionally, slight modifications to the text
have been made for the North American reader, such as “Earth” is replaced by “Ground.” Most of the text is
the same and certain usage may be unfamiliar, but is understandable to the discriminating reader. 

In keeping with IEC Circuit Breaker Standard philosophy, the capacitance current switching ratings have
been “unbundled.” A “basic” circuit breaker has either an overhead line switching rating (outdoor circuit
breaker), or a cable switching rating (indoor circuit breaker) Capacitor bank ratings, both single bank and
back to back, or additional OH or cable ratings must be specified separately. 

Three classes of circuit breaker regarding restriking performance are specified. “Class C0” has a probability
of restrike up to one restrike per operation, and its capacitance current switching performance can be com-
pared to the former “general purpose circuit breaker” defined in IEEE Std C37.04

 

™

 

-1979. “Class C1” has a
restriking performance similar to the old “definite purpose circuit breaker” defined in IEEE Std C37.04-
1979 and is called “low probability of restrike.” Class C2 is intended to have a very low probability of
restriking, about 1/10 or less than that of a class C1 circuit breaker. A probability of restrike classification is
applicable to each capacitance current switching rating. 

For circuit breakers rated 362 kV and above, a single phase test voltage factor of 1.4 (recovery voltage of 2.8
p.u.) is required for the overhead line switching test duties. (This is an option in IEC 62271-100.) The pur-
pose of this requirement is to acknowledge the long transmission lines and low coefficient of grounding,
common in North America. This is an increase from the 1.2 single phase test voltage factor (2.4 p.u. recov-
ery voltage) requirement in IEEE Std C37.04-1979. For circuit breakers rated 72.5 kV and below the same
1.4 single phase test voltage factor is required for all capacitance current switching duties. This is to allow
for the many ungrounded systems that exist at 72.5 kV and below. IEC 62271-100 requires this only at
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This introduction is not part of  IEEE Std C37.09a-2005, IEEE Standard Test Procedure for AC High-Voltage
Circuit Breakers Rated on a Symmetrical Current Basis—Amendment 1: Capacitance Current Switching.
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52 kV and below. This is a slight decrease in the requirement for a 1.5 single phase test voltage factor (3.0
p.u. recovery voltage) for capacitance current testing in IEEE Std C37.09-1999.

IEEE Std C37.012

 

™

 

 “IEEE Application Guide for Capacitance Current Switching for AC High-Voltage Cir-
cuit Breakers Rated on a Symmetrical Current Basis” is being revised to align with this new approach and to
alert the user concerning these changes. 

 

Notice to users

 

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/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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NOTE—The editing instructions contained in this amendment define how to merge the material contained herein into
the existing base standard and its amendments to form the comprehensive standard.

The editing instructions are shown in bold italic. Four editing instructions are used: change, delete, insert, and replace.
Change is used to make small corrections in existing text or tables. The editing instruction specifies the location of the
change and describes what is being changed by using strikethrough (to remove old material) and underscore (to add new
material). Delete removes existing material. Insert adds new material without disturbing the existing material. Insertions
may require renumbering. If so, renumbering instructions are given in the editing instruction. Replace is used to make
large changes in existing text, subclauses, tables, or figures by removing existing material and replacing it with new
material. Editorial notes will not be carried over into future editions because the changes will be incorporated into the
base standard.

3. Definitions 

Replace the text in Clause 3 with the following:

For the purposes of this standard, the following terms and definitions apply. These definitions are not
intended to embrace all possible meanings of the terms. They are intended solely to establish the meanings
of terms used in power switchgear. IEEE Std C37.100™ and IEEE Std C37.04a™[B4]1 should be referenced
for terms not defined in this clause.

3.1 Close-open time: Interval of time between the instant when the contacts touch in the first pole during a
closing operation and the instant when the arcing contacts have separated in all poles during the subsequent
opening operation. 

NOTE—Unless otherwise stated, it is assumed that the opening release incorporated in the circuit-breaker is energized
at the instant when the 52a contacts close in the trip circuit during the closing operation. This represents the minimum
close-open time.2

1The numbers in brackets correspond to those of the bibliography in Annex D.
2Notes in text, tables, and figures are given for information only and do not contain requirements needed to implement the standard.
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