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Abstract: The methods and requirements for qualifying switchgear assemblies for indoor areas
outside of the containment in nuclear power generating stations are described in this document.
These assemblies include: metal-enclosed low-voltage power circuit breaker switchgear
assemblies, as defined in IEEE Std C37.20.1™; metal-clad switchgear assemblies, as defined in
IEEE Std C37.20.2™: metal-enclosed bus, as defined in IEEE Std C37.23™; and metal-enclosed
interrupter switchgear assemblies, as defined in IEEE Std C37.20.3™.

Keywords: Class 1E metal-enclosed power switchgear assemblies, design basis event, DBE,
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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/[PR/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, >ffeciiveness, currency, or completeness of material. In
addition, IEEE disclaims any and all conditiens i=lat.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. Implenen.>rs 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.icae0org.

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.

5
Copyright © 2018 IEEE. All rights reserved.


http://ieeexplore.ieee.org/
http://standards.ieee.org
http://standards.ieee.org/findstds/errata/index.html
http://standards.ieee.org/findstds/errata/index.html
http://standards.ieee.org/about/sasb/patcom/patents.html
https://www.stdhive.com/standards/ieee-c3782-2017-pdf/

Participants

At the time this standard was completed, the SASC—IEEE Standard for the Qualification of Switchgear
Assemblies for Class 1E Applications in Nuclear Power Working Group had the following membership:

Larry Connor

Dave Riffe, Chair

Michael Flack
Amy Rowell

Terrance Woodyard

The following members of the individual balloting committee voted on this standard. Balloters may h.ve
voted for approval, disapproval, or abstention.

S. Aggarwal
Jean-Marc Biasse
William Bloethe
Gustavo Brunello
Paul Cardinal
Suresh Channarasappa
Gary Donner

Edgar Dullni

Jerry Earl

Douglas J. Edwards
Michael Flack

Lou Grahor

Randall Groves
Ajit Gwal
Thomas Hawkins
Hamidreza Heidarisafa
Werner Hoelzl
Richard Jackson
Yuri Khersonsky
Boris Kogan

Jim Kulchisky
Albert Livshitz
Jeffery Mizener
Charles Morse

Darryl Moser
Michael Newmac:
T. W. Olsen
Lorraine Pad 'en
Bansi Pate,

K. Jamey Phillif s
Rartica S7yogo
C. ihilor

Johr Vergis

John Webb

Terry Woodyard
Yaowu Zhang

When the IEEE-SA Standards Board approved this standard »n 23 September 2017, it had the following

membership:

Chuck Adams
Masayuki Ariyoshi
Ted Burse

Stephen Dukes
Doug Edwards

J. Travis Griffith
Michael Janezic

*Memb e Smeritus

Jean-Philivpe Faure, Chair

Gary Pofl nan, Vice Chair
Johr:D. Xul.ck, Past Chair

Konst-.auv a0s Larachalios, Secretary

‘Tnomas Koshy
Joseph L. Koepfinger*
Kevin Lu

Daleep Mohla

Damir Novosel
Ronald C. Petersen
Annette D. Reilly

6

Copyright © 2018 IEEE. All rights reserved.

Robby Robson
Dorothy Stanley
Adrian Stephens
Mehmet Ulema
Phil Wennblom
Howard Wolfman
Yu Yuan


https://www.stdhive.com/standards/ieee-c3782-2017-pdf/

Introduction

This introduction is not part of IEEE Std C37.82-2017, IEEE Standard for the Qualification of Switchgear Assemblies
for Class 1E Applications in Nuclear Power Generating Stations.

This standard complements IEEE Std 323™-2003, IEEE Standard for Qualifying Class 1E Equipment for
Nuclear Power Generating Stations, by providing specific requirements for the qualification of switchgear
assemblies for safety-related applications in Nuclear Power Generating Stations.' This standard is typically
used in combination with seismic qualification standards IEEE Std 344™ and IEEE Std C37.81™ to perform
a complete qualification program for switchgear assemblies.

The primary purpose of this standard is to define the requirements that should take place prior to a se.:mic
qualification program. Significant degradation could occur during the service life of switchgear asseiblic
therefore it is important that test samples be in a state of degradation prior to seismic event sim ilati»n. Ii'5E
Std 323-2003 provides guidance for evaluating time based aging mechanisms caused by excess. e aiivient
temperatures and /or a radiation environment. Safety-related switchgear assemblies are typically located in
mild environments, and are not impacted by these time-based aging mechanisms.

Circuit breakers and other switchgear components used in nuclear facilities may e su iect.d to frequent
cycling through testing or routine plant operation. Therefore, a pre-seismic azing pogiwin that cycles circuit
breakers and components through endurance testing is typically required. ‘his tandard considers that
qualified life may be a time interval, operational cycles, or both, whereas IFEE-323-2003 defines qualified life
as a time interval.

Changes in this standard include adding definitions of Seismic Categ xy ) and Seismic Category Il equipment.
Seismic Category I is equivalent to Class 1E. Seismic Category ! is for equipment that is not required to
function but whose failure could adversely affect the safe skuidovm of any Seismic Category I equipment.

In approaching the task of developing a standard for these procedures, the authors noted the following:

a) Standards for switchgear assemblies hac'*>en developed over a long period of time through the
efforts of the Institute of Electrizi! aw< Electronics Engineers (IEEE), the National Electrical
Manufacturers Association ({EM 4/, and other interested parties under the auspices of the American
National Standards Institute A1 "SI).

b)  The switchgear assembly p=acucts that have been produced in accordance with these standards and
that have been proper!y rmanufactured, applied, handled, installed, operated, and maintained, have had
long and successfit’ per ariaance records.

¢) Because switcug ar assemblies are protective equipment, the standards are conservative and provide
ample margin vith respect to normal application. Design and application also tend to be conservative.

d) The ajp. cation of switchgear assemblies is always outside the containment in a nuclear power
gener.‘ing station. Normal service conditions are not severe. The only unusual requirements
somutimes presented are as follows:

1) The need to meet safety-related performance demands during a design basis event (DBE) at any
time, up to and including the end of a stipulated period known as the qualified life

2) Qualification to the requirements of the DBE, which is usually a specified seismic event but may
include severe environmental conditions for stipulated periods of time subsequent to the seismic
and other DBE.

"Information on references can be found in Clause 2.
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e) Switchgear assemblies are not cataloged “off-the-shelf” items as are motors, valves, pumps, etc. They
are built from standardized components and subassemblies but in varied arrangements to satisfy the
needs of different applications. The complement of devices such as relays, etc, are rarely the same from
assembly to assembly and are subject to modification during production and even after installation.
Additionally, switchgear assemblies include removable elements and draw-out mounted devices that
may be used in various positions in the switchgear (e.g., connect, test, and disconnect).

f)  Qualification programs should identify design and material characteristics that, after a period of time
or number of operations and during a DBE, may precipitate common cause failure due to aging of
redundant equipment. The concept of aging must be included in the qualification procedure in order
to investigate the possibility that aging degradation might be the source of common cause failure in
redundant Seismic Class 1 equipment. In order to provide maximum assurance that the equipment «an
meet its safety-related performance requirements on a continuing basis throughout its installed lite
and for the stipulated DBE, it may be necessary to limit the installed life or establish a maintinanc=
program for replacement of some components whose qualified life is shorter than the de< aea quali fed
life for the total equipment.

g) Modern switchgear assemblies may include digital or advanced analog components ‘hat may require
susceptibility testing for EMI/RFI and power surges. Guidelines for ensuring.€'ectromagnetic
compatibility of safety systems can be found in IEEE Std 603™ [B2] and IEEFE Su' 7-4.2 2™ [B1] and
U.S.NRCRG 1.180 (Revision 1) [B3].?

*The numbers in brackets correspond to those of the bibliography in Annex A.
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