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Abstract: Guidance on basic qualification principles and appropriate methods of demonstrating
the qualification of equipment used in nuclear facilities is provided in this standard. The principles,
methods, and procedures described are intended to be used for qualifying equipment.
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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 Notice” or “Important Notices and Disclaimers Concerning IEEE Standards Documents.”

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

IEEE Standards documents (standards, recommended practices, and guides), both full-use and trial-nise,
are developed within IEEE Societies and the Standards Coordinating Committees of the IEEE Star dards
Association (“IEEE SA”) Standards Board. IEEE (“the Institute”) develops its standards through a conser.rus
development process, approved by the American National Standards Institute (“ANSI”), which t:ings
together volunteers representing varied viewpoints and interests to achieve the final produc'” Voinnteers
are not necessarily members of the Institute and participate without compensation from IEEE. While IEEE
administers the process and establishes rules to promote fairness in the consensus developme 1t process, IEEE
does not independently evaluate, test, or verify the accuracy of any of the information or ti.e-sc indness of any
judgments contained in its standards.

IEEE does not warrant or represent the accuracy or content of the material - ntai ed in its standards, and
expressly disclaims all warranties (express, implied and statutory) not included i1, “kis or any other document
relating to the standard, including, but not limited to, the warranties of: mei :hantability; fitness for a particular
purpose; non-infringement; and quality, accuracy, effectiveness, curren. 7, or completeness of material. In
addition, IEEE disclaims any and all conditions relating to: results! and ;vorkmanlike effort. IEEE standards
documents are supplied “AS IS” and “WITH ALL FAULTS.”

Use of an IEEE standard is wholly voluntary. The existe'ice of an IEEE standard does not imply that there
are no other ways to produce, test, measure, purchase, mar..2t; 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 dcvelopments in the state of the art and comments received
from users of the standard.

In publishing and making its standards avdat e, IEEE is not suggesting or rendering professional or other
services for, or on behalf of, any per on >r entity nor is IEEE undertaking to perform any duty owed by any
other person or entity to another. :2v | erson utilizing any IEEE Standards document, should rely upon his or
her own independent judgmen’ 1n he exercise of reasonable care in any given circumstances or, as appropriate,
seek the advice of a competznt rofssional in determining the appropriateness of a given IEEE standard.

IN NO EVENT SHALL "EEE BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR “CNSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO:
PROCUREMEI'T OF S{UBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
OR BUEINE'S LI'TERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,
WHETHEKR  IN* CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR
OTHERWISE) ARISING IN ANY WAY OUT OF THE PUBLICATION, USE OF, OR RELIANCE
UP2N ANY STANDARD, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE AND
KIGAKODLESS OF WHETHER SUCH DAMAGE WAS FORESEEABLE.

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.
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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, 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 of IEEE.

Comments on standards

Comments for revision of IEEE Standards documents are welcome from any interested party, regardlc:s
of membership affiliation with IEEE. However, IEEE does not provide consulting information or aqa ice
pertaining to IEEE Standards documents. Suggestions for changes in documents should be in the fori. of ..
proposed change of text, together with appropriate supporting comments. Since IEEE standar's rep wesenut a
consensus of concerned interests, it is important that any responses to comments and questions a.=o receive
the concurrence of a balance of interests. For this reason, IEEE and the members of its societi »s and Standards
Coordinating Committees are not able to provide an instant response to comments ores‘ions except in
those cases where the matter has previously been addressed. For the same reason, IEE1 does i ot respond to
interpretation requests. Any person who would like to participate in revisions to an IEJE s andard is welcome
to join the relevant IEEE working group.

Comments on standards should be submitted to the following address:

Secretary, IEEE SA Standards Board
445 Hoes Lane
Piscataway, NJ 08854 USA

Laws and regulations

Users of IEEE Standards documents should ccrei all applicable laws and regulations. Compliance with
the provisions of any IEEE Standards docmini does not imply compliance to any applicable regulatory
requirements. Implementers of the stancari are responsible for observing or referring to the applicable
regulatory requirements. IEEE does no. by .zC publication of its standards, intend to urge action that is not in
compliance with applicable laws, ana ‘hesc documents may not be construed as doing so

Copyrights

IEEE draft and apprerred s andards are copyrighted by IEEE under US and international copyright laws. They
are made available by 17 C£ and are adopted for a wide variety of both public and private uses. These include
both use, by riicence, in laws and regulations, and use in private self-regulation, standardization, and the
promotion of \ngincering practices and methods. By making these documents available for use and adoption
by public auhorides and private users, IEEE does not waive any rights in copyright to the documents.

Fhotw topies

Suoject 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.
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Updating of IEEE Standards documents

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

Every IEEE standard is subjected to review at least every 10 years. When a document is more than 10 years old
and has not undergone a revision process, 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 order to determine whether a given document is the current edition and whether it has been amended throu.vh
the issuance of amendments, corrigenda, or errata, visit the IEEE SA Website at http://ieeexplors.iece.or,/ or
contact IEEE at the address listed previously. For more information about the IEEE S;. or "FLE’s
standards development process, visit the IEEE SA Website at http://standards.ieee.org.

Errata

Errata, if any, for all IEEE standards can be accessed on the IEEE SA W»bsitc at the following URL:
http://standards.ieee.org/findstds/errata/index.html. Users are encouraged to <he<k this URL for errata
periodically.

Patents

Attention is called to the possibility that implementation = this standard may require use of subject matter
covered by patent rights. By publication of this standard, no i osition is taken by the IEEE with respect to
the existence or validity of any patent rights in connection therewith. If a patent holder or patent applicant
has filed a statement of assurance via an Acceptel Letter of Assurance, then the statement is listed on the
IEEE SA Website at http://standards.ieee.o w/acout/sasb/patcom/patents.html. Letters of Assurance
may indicate whether the Submitter is willing .- unwilling to grant licenses under patent rights without
compensation or under reasonable rates, ‘vitii rzasonable terms and conditions that are demonstrably free of
any unfair discrimination to applicants \'es1::zg to obtain such licenses.

Essential Patent Claims may evist ic= which a Letter of Assurance has not been received. The IEEE is not
responsible foridentifying Ess »ptial Patent Claims for which a license may be required, for conducting inquiries
into the legal validity or s-ope oI Patents Claims, or determining whether any licensing terms or conditions
provided in connectios with ~ubmission of a Letter of Assurance, if any, or in any licensing agreements are
reasonable or non-d. crin ‘natory. Users of this standard are expressly advised that determination of the
validity of any patent ri_"ts, and the risk of infringement of such rights, is entirely their own responsibility.
Further inforniaticn may be obtained from the IEEE Standards Association
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Introduction

This introduction is not part of IEEE Std 627-2019, IEEE Standard for Qualification of Equipment Used in Nuclear
Facilities.

The safety classification of a structure, system, item of equipment, or component corresponds to its required
function. Qualification is intended to demonstrate the capability of the equipment design to perform its required
function(s) over the expected range of operational conditions, which could include normal, abnormal, design
basis event, design extension condition, and in-service test conditions. The primary role of qualification is
to provide reasonable assurance that design- and age-related common-cause failures will not prevent the
performance of required function(s) under postulated service conditions. The level of qualification requi.=d
directly depends on this classification. The pressure containment integrity and passive structural requirer. ents
of mechanical equipment covered by ASME, AISC or ACI codes are considered qualified by adhercace o
those codes. Qualification of electrical and instrumentation and control equipment whose requir :d functic 2 is
a safety function requires adherence to one or more IEEE standards.

The US requirements for qualification of safety system equipment are mandated by recula ory documents
including the Code of Federal Regulations (CFR) and various industry standards. ‘Amon, them are the
following:

a) 10 CFR Part 50, Appendix A, General Design Criterion 2 (Design bses for Protection Against
Natural Phenomena) General Design Criterion 4 (Envirormer fal and Dynamic Effects Design
Bases), and General Design Criterion 23 (Protection System % .lzve Modes). This requires that
structures, systems, and components important to safety be ¢'esignec to withstand the effects of natural
phenomena such as earthquakes, ... and to accommodcte 1.2 < fects of and to be compatible with
the environmental conditions associated with normal ¢nera *on, maintenance, testing, and postulated
accidents, including loss-of-coolant-accidents.

b) 10 CFR Part 50, Appendix B, Quality Assurance C:ierion 11 (Design Control). This requires that
design control measures be established and that such measures provide for verifying or checking the
adequacy of design. One of the methocz 0.’ design verification is by the performance of a suitable
testing program.

¢) 10 CFR Part 50.55a(h)(2) Ccdes « 4 Sfandards, Protection Systems. This requires that the protection
systems meet the requiremen.: scu forth in IEEE Std 279™-1968, Proposed IEEE Standard
Criteria for Nuclear Power Piant rrotection Systems, or the requirements in IEEE Std 279™-1971,
IEEE Standard Criteria for I cotection Systems for Nuclear Power Generating Stations, or the
requirements in IEEE S2d 6)3™-1991, IEEE Standard Criteria for Safety Systems for Nuclear Power
Generating Statioi. ', anda the correction sheet dated January 30, 1995.

d) ANSI/ANS £3.14, Safety and Pressure Integrity Classification Criteria for Light Water Reactors.

e) IEEE Std 1819%" IEEE Standard for Risk-Informed Categorization and Treatment of Electrical and
Elect-Honic Squipment at Nuclear Power Generating Stations and Other Nuclear Facilities.

f)  AN_YASME Boiler and Pressure Vessel (BPV) Code, Section III.

¢)  Clause 4.9, Equipment Qualification, of IEEE Std 308™, IEEE Standard Criteria for Class 1E Power
~'ystems for Nuclear Power Generating Stations.

h) Clause 5.4, Equipment Qualification, of IEEE Std 603, IEEE Standard Criteria for Safety Systems for
Nuclear Power Generating Stations.

i)  Clause 5.4, Equipment Qualification, of IEEE Std 7-4.3.2™ TEEE Standard Criteria for Programmable
Digital Devices in Safety Systems of Nuclear Power Generating Stations.
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This standard was written and continues to serve as a general standard for qualification of all types of
mechanical, instrumentation, and electrical equipment. It establishes the high-level principles and procedures
to be followed in preparing equipment-specific qualification standards. Additional detailed guidance for
qualifying specific types of equipment is found in equipment-specific qualification standards, such as the
daughter standards of IEC/IEEE 60780-323 or IEEE Std 7-4.3.2. Annex B provides an extensive, albeit not
exhaustive, list of qualification-related references.

Efforts to develop a high-level design qualification standard were originally begun in late 1975 at the request
of the IEEE Nuclear Standards Management Board. A joint ASME/IEEE agreement in 1977 assigned
responsibility for qualification standards development to IEEE and quality assurance standards to ASME.
In accordance with that agreement, IEEE completed the generic qualification standard, IEEE Std 627-1980,
which provided high level approaches, criteria, guidance, and principles for qualification of both elextric.!
and mechanical equipment that at the time appeared in no other industry standard. IEEE Std 627-1980 \as
reaffirmed in 1996.

In 1986, ASME’s Board on Nuclear Codes and Standards directed its Committee on Qualii.~ation of
Mechanical Equipment (QME) to develop a standard for qualifying active mechanical equi,xment. This task
was completed in several parts during the time frame from 1992 to 1994. Partly in respo.ae ‘o this activity,
IEEE Std 627 was withdrawn in 2002.

Even after withdrawal IEEE Std 627 continued to be referenced in ASME’s \J VIE- -2002 “Qualification of
Active Mechanical Equipment Used in Nuclear Power Plants” and the US NRU’s'NUREG-0800 Standard
Review Plan Section 3.11. As a result, in 2007, the IEEE Standards i"oa: d authorized Working Group 2.10
of Subcommittee 2 (Qualification) of the Power and Energy Socic y's Nuclear Power Engineering
Committee (NPEC) to resurrect and update the standard. The undatc d standard was published in 2010.

This revision of the standard is performed under the standard 1 ~vie.7 cycle and is intended to reflect current
user practices. The revision is focused on confirming th: existiug content of the standard with respect to
outdated references, changes to the state-of-technology, .»< new operating experience and includes the
following improvements.

— Revised the purpose statement and oti.or 12levant text to clarify that design extension conditions may
be included in the scope of operati/ma: conditions that require qualification depending on the licensing
basis of the facility.

— Added the following new dc‘initions: beyond design basis event, Class 1E, condition indicator,
condition-based qualificotion, design extension condition, embedded digital device, harsh
environment, program vabli digital device, and operational conditions.

— Updated the fellow.ag definitions for consistency with usage in other NPEC standards: analysis,
auditable dat: coc> classes, equipment qualification, qualified condition, qualified life, and service
condition.

— Adde cros:-reference to IEEE Std 1819 for risk-based classification of electrical equipment in 1.2.

— Addcd cross-reference to IEEE Std 7-4.3.2 for qualification of digital programmable devices,
including, but not limited to, IEEE Std 1012 and P1891 for embedded/programmable digital device
design.

— . Updated discussion of aging and qualified life/qualified condition for consistency with IEC/IEEE joint
qualification standards.

— Revised Figure 1 to further clarify the relationship between IEEE Std 627 and other qualification-
related standards.

— Clarified that proprietary test results or data supporting qualification conclusions are not required to be
included directly in the qualification file but must be retrievable during an audit.
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— Confirmed that Annex A remained consistent with usage of terminology in other NPEC standards.

— Updated Annex B to include more recently published qualification-related references.
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IEEE Standard for Qualification of
Equipment Used in Nuclear Facilities

1. Overview

1.1 Scope

This standard provides the basic principles for qualification of equipment used in nuclear facilities; it does
not define the scope of equipment requiring qualification nor does it provide guidance on how to classify
equipment.

Other standards that present qualification methods for specific classifications of equipment, specific types of
equipment, specific environments, or specific aspects of a qualification program may be used to supplement
this standard, as applicable. The bibliography contains a partial list of references, including other standards,
related to equipment qualification.

1.2 Purpose

The purpose of this standard is to provide basic principles and guidance to demonstrate the qualification of
equipment. Qualification is intended to confirm the adequacy of the equipment design to perform its required
function or functions over the expected range of operational conditions, which could include any combination
of normal, abnormal, design basis event, design extension condition, or in-service test conditions for which the
equipment has a required function. The level of qualification depends on the nature of the required function;
a required safety function necessitates a higher level of qualification than a function that is not classified as
safety-related. See IEEE Std 603™ for additional guidance on the classification of electrical equipment.' For
those facilities adopting a risk-informed categorization program, see IEEE Std 1819™ [B36] for additional
guidance on the risk-informed classification of electrical and electronic equipment.’

1.3 Annexes

This standard includes an informative (non-mandatory) annex that clarifies safety classification terminology
used by various organizations. Such terms include, but are not limited to safety, safety-related, Class 1E,
Category 1, safety significant, and important to safety. The intent is that clarification of such terms will allow a
facility owner to be able to make a more informed decision regarding which equipment needs to be qualified.
This standard also includes an informative (non-mandatory) annex that describes references relevant to the
creation of this standard and lists other standards related to equipment qualification.

'Information on references can be found in Clause 2.
*The numbers in brackets correspond to those of the bibliography in Annex B.
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