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Abstract: Considerations for the pre-installation, installation, inspection, and testing of Class 1E
power, instrumentation, and control equipment and systems of a nuclear facility while in the
process of installing, inspecting, and testing during new construction, modification, or
maintenance are provided. This recommended practice does not apply to periodic testing. For
purposes of this standard, in addition to a nuclear power plant, a nuclear facility is defined as a
facility related to the nuclear fuel cycle from fuel processing to reprocessing and waste facilities.

Keywords: Class 1E, configuration management, constructability reviews, functional testing,
inspection procedures, multi-unit, nuclear facilities, plant design bases, pre-installation, post-
installation inspection, post-maintenance test, post-modification test, test plans, test procedures
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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 or the soundness of any judgments 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 exnres.'v
disclaims any express or implied warranty, including any implied warranty of merchantability or fitness for a sp. ~ific
purpose, or that the use of the material contained herein is free from patent infringement. IEEE Standards doc 'mei.'s
are supplied “AS IS.”

The existence of an IEEE Standard does not imply that there are no other ways to produce, test, measure, »urchase,
market, or provide other goods and services related to the scope of the IEEE Standard. Furthermcre, the viewpoint
expressed at the time a standard is approved and issued is subject to change brought about throug: ey :lopments in the
state of the art and comments received from users of the standard. Every IEEE Standard is subj. <ted tc review at least
every five years for revision or reaffirmation, or every ten years for stabilization. When a a. cum-.at is more than five
years old and has not been reaffirmed, or more than ten years old and has not U=er. s bili.cd, it is reasonable to
conclude that its contents, although still of some value, do not wholly reflect the pic=ent tate 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 sugsssti 2 or rendering professional or other
services for, or on behalf of, any person or entity. Nor is the IEEE undert 'king to perform any duty owed by any other
person or entity to another. Any person utilizing this, and any other IETE L ~ruards document, should rely upon his or
her independent judgment in the exercise of reasonable care in an, givin circumstances or, as appropriate, seek the
advice of a competent professional in determining the appropria‘*cuess  €a given IEEE standard.

Interpretations: Occasionally questions may arise regarding the meaning of portions of standards as they relate to
specific applications. When the need for interpretation: is brought to the attention of IEEE, the Institute will initiate
action to prepare appropriate responses. Since IEI'S S:andaids represent a consensus of concerned interests, it is
important to ensure that any interpretation has alcn rezer od the concurrence of a balance of interests. For this reason,
IEEE and the members of its societies and Sia. darl Coordinating Committees are not able to provide an instant
response to interpretation requests excep. in ti 2se ¢ ses where the matter has previously received formal consideration.
A statement, written or oral, that is not proc>sseu in accordance with the IEEE-SA Standards Board Operations Manual
shall not be considered the official positi ya 0. {EEE or any of its committees and shall not be considered to be, nor be
relied upon as, a formal interpretatico. f the IEEE. At lectures, symposia, seminars, or educational courses, an
individual presenting informatio’. or (EEE standards shall make it clear that his or her views should be considered the
personal views of that individual . ‘the' than the formal position, explanation, or interpretation of the IEEE.

Comments for revision Of 1. BE Standards are welcome from any interested party, regardless of membership affiliation
with IEEE. Suggestions ‘or « nanges in documents should be in the form of a proposed change of text, together with
appropriate suppotting coi. ments. Recommendations to change the status of a stabilized standard should include a
rationale as to.‘why ~ revision or withdrawal is required. Comments and recommendations on standards, and requests
for interpretatio. = 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.
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Introduction

This introduction is not part of IEEE Std 336-2010, IEEE Recommended Practice for Installation, Inspection, and
Testing for Class 1E Power, Instrumentation, and Control Equipment at Nuclear Facilities.

This recommended practice was originally published as a standard, and it set forth requirements for
installation, inspection, and testing of important instrumentation and electric equipment in a nuclear power
generating station during its construction phase. This standard was prepared by the IEEE in response to a
request by American National Standards Committee N45 on Reactor Plants and their Maintenance. The
N45 committee was chartered to promote development of standards for location, design, construction, ad
maintenance of nuclear reactors and plants embodying nuclear reactors, including equipment, methods, ana
components specifically for this purpose.

In May 1969, the IEEE Joint Committee on Nuclear Power Standards (JCNPS) establishca an au hoc
committee on Installation, Inspection, and Testing of Electric and Instrumentation Equipment. The purpose
of this committee was to prepare a standard for general industry use that would define r. quirements for
installation, inspection, and testing of instrumentation and electric equipment ‘neces..ty to ensure
attainment of a safe and reliable nuclear power generating station. The ad hoc conimitte . was composed of
representatives of key segments of the nuclear industry, including utilities, re=.ciar scppliers, construction
contractors, component manufacturers, and consultants.

In 1977, the standard was revised to provide clarity and simplificat.an In 1979, the standard was again
revised to expand the scope to include operating plant modificatiens rat are comparable in nature and
extent with those related activities occurring during initial censtr. ctioi® of the station. Subcommittee 8 of
the Nuclear Power Engineering Committee (NPEC) develop »d ti.2se icvisions.

In 1985, this standard was then revised to allow applicatin of the requirements to include nuclear facilities
other than nuclear power generation stations. Nuclear fo>iities include facilities for power generation,
spent fuel storage, waste storage, fuel processing, nlutonium processing, and fuel fabrication.

In 2003, the NPEC directed its Working Group 5.. to convert IEEE Std 336-1985 from a standard to a
guide (to allow more flexibility for se'cl.'ve _uidance than mandatory requirements), to incorporate
“lessons learned” from industry (in particriar. for post-modification and post-maintenance testing), and to
change the format to be more user-frien'ly. 1he guide was issued in 2005.

This revision is converting IEZC Sta 236-2005 to a recommended practice. The purpose for recategorizing
IEEE Std 336 to a recommren '<d 1 ractice is to elevate the importance of the subject matter for an industry
that anticipates significal.  new construction. A recommended practice emphasis will allow reasonable
flexibility with respec. w the interpretation of the information provided but will use language that is more
significant than a guic » w1 hout the strict prescriptive language of a standard.
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Notice to users

Laws and regulations

Users of these documents should consult all applicable laws and regulations. Compliance with the
provisions of this standard does not imply compliance to any applicable regulatory requiremc.ts.
Implementers of the standard are responsible for observing or referring to the applicable reguiotory
requirements. IEEE does not, by the publication of its standards, intend to urge action that is<not ‘n
compliance with applicable laws, and these documents may not be construed as doing so.

Copyrights

This document is copyrighted by the IEEE. It is made available for a wide varictv o1 both public and
private uses. These include both use, by reference, in laws and regulati>is, <ad use in private self-
regulation, standardization, and the promotion of engineering practices ana m<thods. By making this
document available for use and adoption by public authorities and griva e users, the IEEE does not waive
any rights in copyright to this document.

Updating of IEEE documents

Users of IEEE standards should be aware that these docuinents may be superseded at any time by the
issuance of new editions or may be amended fiom time to time through the issuance of amendments,
corrigenda, or errata. An official IEEE docume it a. any point in time consists of the current edition of the
document together with any amendments, co.ieunda, or errata then in effect. In order to determine whether
a given document is the current editicn ~nd whether it has been amended through the issuance of
amendments, corrigenda, or errata, visit the IEEE Standards Association web site at
http://ieeexplore.ieee.org/xpl/standai 1s.j.», or contact the IEEE at the address listed previously.

For more information about *ae .EEE Standards Association or the IEEE standards development process,
visit the IEEE-SA web site at . ‘tp:./standards.ieee.org.

Errata

Errata, if an, for this and all other standards can be accessed at the following URL:
http://standat/'s.ieee.org/reading/ieee/updates/errata/index.html. Users are encouraged to check this URL
for errcta periodically.

Interpretations

Current interpretations can be accessed at the following URL: http://standards.ieee.org/reading/ieee/interp/
index.html.
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Patents

Attention is called to the possibility that implementation of this recommended practice may require use of
subject matter covered by patent rights. By publication of this recommended practice, no position is taken
with respect to the existence or validity of any patent rights in connection therewith. The IEEE is not
responsible for identifying Essential Patent Claims for which a license may be required, for conducting
inquiries into the legal validity or scope of Patents Claims or determining whether any licensing terms or
conditions provided in connection with submission of a Letter of Assurance, if any, or in any licensing
agreements are reasonable or non-discriminatory. Users of this recommended practice 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.

Participants

At the time this recommended practice was submitted to the IEEE-SA Standards Boa=d fcr approval, the
Testing Working Group had the following membership:

Ted Riccio, Chair
Rachel B. Gunnett, Secretary
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recommended practice. Balloters may hav vo‘ed for approval, disapproval, or abstention.
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At the time this recommended practice was completed, NPEC Subcommittee 3 had the following

membership:

Gopal Aravapalli

George A. Ballassi

John Beatty

Tom Crawford

Alireza Daneshpooy
Rachel B. Gunnett
Hamidreza R. Heidarisafa
Sharon Honecker

The following members of the individual balloting committee voted on this recommer led arac .ce.
Balloters may have voted for approval, disapproval, or abstention.

William J. Ackerman
Satish K. Aggarwal
Stan Arnot

George A. Ballassi
Farouk D. Baxter
Robert Beavers
William Bloethe
Wesley Bowers
Daniel Brosnan
Robert C. Carruth
Suresh Channarasappa
Garry Chapman

Tom Crawford
Alireza Daneshpooy
John Disosway
Richard Doyle

Gary Engmann
Wells Fargo

Stephen Fleger

David A. Horvath

Peter J. Kang

Jacob Kulangara

James K. Liming
Kirklyn Melson

Joseph Napper

James Parello

Ted Riccio

Mansoor H. Sanwarwalla

Robert J. Fletcher
James Gleason

Dale T. Goodney
Ron Greenthaler
Randall Groves

Ajit Gwal

Daryl Harmon
Wolfgang Haverkamp

Hamidreza R. Heidarisafa

Werner Hoelzl

David A. Horvath
Randy Jamison
Ronald Jarrett

Paul Johnson

James Jones

Chad Kiger

Joseph L« ¥ ocnfinger
Robert Ko. nin

vii

Copyright © 2010 IEEE. All rights reserved.

Glen E. Schinzel
Owen Scott
Craig D. Sellers
Barry Sloane
John A. Stevens
John H. Taylor
Yvonne Williams
Kiang Zee

Harvey C. Leak >
Bruce Lery

G. Luri

Kimbei 7 Mosley
Niiche 21 S. Newman
Iuian. 'rofir

Ted Riccio
Bartien Sayogo
Glen E. Schinzel
Gil Shultz

James Smith
Robert Stark
Gary Stoedter

S. Thamilarasan
James Thompson
John Vergis
Yvonne Williams
Paul Yanosy
David J. Zaprazny

Authorized licensed use limited to: Sogang University Loyola Library. Downloaded on October 12,2010 at 14:22:57 UTC from IEEE Xplore. Restrictions apply.


https://www.stdhive.com/standards/ieee-336-2010-pdf/

When the IEEE-SA Standards Board approved this recommended practice on 17 June 2010, it had the
following membership:

Robert M. Grow, Chair
Richard H. Hulett, Vice Chair
Steve M. Mills, Past Chair
Judith Gorman, Secretary

Karen Bartleson Young Kyun Kim Ronald C. Petersen
Victor Berman Joseph L. Koepfinger* Thomas Prevost
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*Member Emeritus

Also included are the following nonvoting IEEE-SA Standards Board liaisons

Satish K. Aggarwal, NRC Representa ive
Richard DeBlasio, DOE Representative
Michael Janezic, NIST Represent iive

Michelle Turne.
IEEE Standards Program Manager. Doc 'mert Development

Matthew J. Ccolin
IEEE Standards Program Manager, Technical Program Development

viii
Copyright © 2010 IEEE. All rights reserved.

Authorized licensed use limited to: Sogang University Loyola Library. Downloaded on October 12,2010 at 14:22:57 UTC from IEEE Xplore. Restrictions apply.


https://www.stdhive.com/standards/ieee-336-2010-pdf/

Contents

| R0 <) 4 T PSSRSO 1
L 103 o 1< SRR 1
L2 PUIPOSE ..ottt ettt ettt ettt ettt e ettt e e e st e e s ebeessbeeesbeeenseesaseaanseeensaeassaesssaeanseesnsaeanseenssaesnseenssaennseensses 1
1.3 APPIICADILILY ..ottt ettt ettt et b e et be et en et e beebeeaeebeeaeene et enneten 2
1.4 RESPONSIDIIILY ...ttt ettt st b ettt et eat e s bt e s bt e b e e aeeneesaeenee 2

2. NOTMALIVE TETETEICES. ....cuteutetiteiteet ettt ettt ettt sb e s et b et s et e e bese e e bt s bt eb e et et e besbeebesaeeseeneeneen 2

3 DIEIINMILIONS -ttt ettt b e s bbbt e a et e st e b e s bt eb e ae e st et e st e st et et e b sheebe e st ententens 3

4. General considerations for initial construction, modification, and maintenance.............cocceeeveveeeevneeeennns 3
AT GEIIETAL ...ttt ettt b ettt b a bt e h ettt be bt st bbbt et et et 3
4.2 Configuration MANAGEINENL ..........ccveeierieerieeteeiertenstesseeseesseseesseesseeseanseessesssesseeseesesssesssessesssesssesnes 4
B o 2 014V TSP RURPRR 4
4.4 ClOSCOUL trACKINE ... .eeueieiieeiieeiieet ettt ettt et et e st e e bt e bt e aeeee s et e saeesae e et enteenseeseeaneeseenseensesneesas 5
4.5 PIOCEAULIES ...ttt ettt ettt ettt e et e et et e b e e e te e aeesseesae e et e et emeeesee s eenseenseeneeeneeseenseensesneesnes 5
4.6 Measuring and teSt EQUIPITIEII ......c..eiuiiuieeieieieteteete ettt et et et e ste st e seeseeebeeseeseeneensesesseebeseeeneeneensensens 6
4.7 Personnel qUAlITICAtION .........coieiiiiiieiicticeieete ettt ettt b e e e te e ta e beebeesbeessesbeebeesseenneees 6
4.8 Test data @VAIUALION ......ouiiiiiiiii ettt ettt et et ee et ese e st e et e beebeebeebeeaeeneeneensetens 6
419 RESUILS ...ttt b et b e h e ettt s bbbt bt bt e bt e st et e et et beeaeebe e st et entens 6
4.10 NONCONTOIMNING TEEIMIS ....eevvieeiiieieieiertieieeteeeteettesteesteeseessestesseesseesseesseessesseesseesseessesssesssesseessessesssesses 6
AUTT RECOTAS ..ttt b e h ettt et b e s bbbt bt e st e st e b e st e b et e st e e bt saeebeentenbentens 6

5. Pre-installation CONStructabIlity TEVIEW .......c..ccuieieriieriieiieieeiestesieesteete st et seeeseeesteensessaessaeseensesnsesnnenns 7

6. INStallation/CONSLIUCTION ......eueeuieiiititertesteet ettt ettt ettt ettt et ebe et e et et et e s besbeebeeseenneneens 7
6.1 EQUIPMENt PLACCINENL .....e.vveiieiiieiiieiieeiiecieesieeteete et et e st eeeesteeaaessaesseesseesseenseensesseasseenseenseensenssensaensenn 7
6.2 Engineering procedures and SPECIfICAtIONS. .......coeeruieriieiiieieiierieie ettt see et eneesseeneas 7
6.3 Verification during inStallation ..............cooieiiiiiiiiii et 8
6.4 Post-installation INSPECTIONS ....cc.eeuirieriertieti ettt ettt ettt et e et e st esae e et e et eneeeseesseeneeeneesseenneas 8
6.5 Inspections of temMpPorary CONAItIONS .......cc.eeuiiiiriiiieiieieeee et 9

T TESTIIIZ ettt ettt e h e h et e a e eh e e b e b e e bt et e e et sh e e eh e et e e nt e en bt ea e e eb e e e bt e be e beentesaeenaee 9
ToL GRICTAL ...ttt ettt h e bttt et s a e he e bt ettt b e ettt e st enteebeenbean 9
7.2 Material SOUICE tESTINE ... .cviereerieriierriereeteeteseesseeseesteessesseesseesseessesssesssesseesseessessseessesseessenssesssesseensens 9
7.3 ELECHIICAL TRSES ...ttt ettt sttt et et et e b bt s bt bt st et e et et e b sbeebeeneententens 9
7.4 Radiation and ChemiCal tESES ........c.eoeriririiieitiier ettt 10
7.5 MECRANICAL EESES .....eutititiriietieiteitet ettt ettt et et ettt s b e bbbttt b e bbbt et et ee 10
7.6 EQUIPIMENTE LESS....e.ueetieiieieeieeitestieieeteetesttesetesseeseesesneesstesseasseenseenseassesseesseessesnsesnsesnsesseesseensesnsenns 10
7.7 SYSEEIM EESES ...nenieeiieetiett ettt ettt et ettt e et e s et e s tee et et e eateese e bt et e en st enteeneeeneeenee bt eneenteeneeeneenteenteans 11
7.8 Post-modification/maintenance testing plan (PMTP) ........cccooiiiiiiiiiieieee e 11

8. Supplementary provisions for multi-unit facilities ............ccceerieiirienieiiee e 12
I € 11 1<) | L OO OO T USSR 12
8.2 P1anning and PreParation ..........c.eeeeieieierierieeieeteete et ette et et estesbeseeeeeeseeseestesesesseeteeseeaeeseeneenseeeneas 12
8.3 Work tagging CONSIAETALIONS .......ecuiruieuieiieieieitesteeie sttt ettt ettt sttt e st e e te e e tesbesaeebeeneeneeneeneas 12
8.4 Protection Of eXISING UNTL(S) ..ecverrierriecieeieiiesieeteeteseesteesteeteessesteesseesseessesssessaesseesseessesssesseessesssesnes 12
8.5 COMIMON AIEA CAULION ...ttt ettt ettt et et et e st st eb e et es b et et e besbeebe e st estese et ebenaeebeeaeenneneeneen 12

Annex A (informative) BiDLIOZIAPNY ......cccvieiiiiiiiiiieiieie ettt ettt eseaesaeesseesaeesaeeens 13

ix

Copyright © 2010 IEEE. All rights reserved.

Authorized licensed use limited to: Sogang University Loyola Library. Downloaded on October 12,2010 at 14:22:57 UTC from IEEE Xplore. Restrictions apply.



Authorized licensed use limited to: Sogang University Loyola Library. Downloaded on October 12,2010 at 14:22:57 UTC from IEEE Xplore. Restrictions apply.



IEEE Recommended Practice for
Installation, Inspection, and Testing
for Class 1E Power, Instrumentation,
and Control Equipment at Nuclear
Facilities

IMPORTANT NOTICE: This standard is not intended to ensure safety, security, health, or
environmental protection. Implementers of the standard are responsible for determining appropriate
safety, security, environmental, and health practices or regulatory requirements.

This IEEE document is made available for use subject to important notices and legal disclaimers.
These notices and disclaimers appear in all publications containing this document and may
be found under the heading “Important Notice” or “Important Notices and Disclaimers
Concerning IEEE Documents.” They can also be obtained on request from IEEE or viewed at
http://standards.ieee.org/IPR/disclaimers. html.

1. Overview

1.1 Scope

This recommended practice provides considerations for the pre-installation, installation, inspection, and
testing of Class 1E power, instrumentation, and control equipment and systems of a nuclear facility while
in the process of installing, inspecting, and testing during new construction, modification, and maintenance.
This recommended practice does not apply to periodic testing.

1.2 Purpose

The purpose of this recommended practice is to identify the activities, instructions, and attributes that
should be considered in the process of installing, inspecting, and testing during new construction,
modification, and maintenance for Class 1E power, instrumentation, and control equipment at nuclear
facilities.
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