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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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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
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action to prepare appropriate responses. Since IEI'S S:andaids represent a consensus of concerned interests, it is
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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:
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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.
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Introduction

This introduction is not part of IEEE Std 627-2010, IEEE Standard for Qualification of Equipment Used in Nuclear
Facilities.

The requirements for qualification of safety system equipment are mandated by regulatory documents
including the Code of Federal Regulations (CFR) and various industry standards. Among them are the
following:

a) 10 CFR Part 50, Appendix A, General Design Criterion 2 (Design Bases for Protection Against
Natural Phenomena), General Design Criterion 4 (Environmental and Dynamic Effects Des.;n
Bases), and General Design Criterion 23 (Protection System Failure Modes). This requires thau
structures, systems, and components important to safety be designed to withstand the eficats €
natural phenomena such as earthquakes,... and to accommodate the effects (f. a.d tc be
compatible with the environmental conditions associated with normal operation, i1 intendnce,
testing, and postulated accidents, including loss-of-coolant-accidents.

b) 10 CFR Part 50, Appendix B, Quality Assurance Criterion III (Design Cown.nl, This requires
that design control measures be established and that such measures provide fo verifying or
checking the adequacy of design. One of the methods of design reriiication is by the
performance of a suitable testing program.

¢) 10 CFR Part 50.55a, Codes and Standards, Protection System. This 1:>quires that the protection
system meet the requirements set forth in 4.4 of IEEE Std 279 M-1971 [B11].

d) ASME BPV-III, ASME Boiler and Pressure Vessel Coc'e, Sect.on III [B3].

e) Clause 4.7, Equipment Qualification, of IEEE S£:d 308 "{EEE Standard Criteria for Class 1E
Power Systems for Nuclear Power Generating Stativns | 312].

f) Clause 4.6, Equipment Qualification, of IEE= St1 603™, IEEE Standard Criteria for Safety
Systems for Nuclear Power Generating Stations.

g) Clause 3.3, Equipment Qualification, of .*NSI/ANS-56.7-1978 (withdrawn 1997), Boiling
Water Reactor Containment Vent:lation ® ystems.

h) Clause 3.3, Component. Perrorinance Requirements, of ANSI/ANS-56.6-1986 (withdrawn
1996), Pressurized Water R>ac.>+Zontainment Ventilation Systems.

i) Clause 4.6, Isolation.Bar.ier Environmental Provisions, of ANSI/ANS-56.2-1984 (withdrawn
1999), Containmer: irolauun Provisions for Fluid Systems.

Efforts on this standard were (rigmally begun in late 1975 at the request of the IEEE Nuclear Standards
Management Board. In 197 a joint ASME/IEEE agreement established responsibility for qualification and
quality assurance ste+ darc s preparation. ASME accepted responsibility for Quality Assurance and IEEE for
qualification. In accord-nce with that agreement, IEEE completed the generic qualification standard which
is this standar< :n 1980. This document provided high level approaches, criteria, guidance, and principles
for qualificat, »n 01 Hoth electrical and mechanical equipment that at that time appeared in no other industry
standard. ILYE Ctd 627-1980 was later reaffirmed in 1996.

In 98¢, ASME’s Board on Nuclear Codes and Standards directed its Committee on Qualification of
M ~charmi cal Equipment (QME) to develop a standard for qualifying mechanical equipment. This task was
com, leted in several parts during the time frame from 1992 to 1994. Partly in response to this activity,
ILZE Std 627 was withdrawn in 2002.

Later although withdrawn, it was found that IEEE Std 627 was continuing to be used and referenced by
many entities both in the US and other countries including in ASME’s QME-1-2002 “Qualification of
Active Mechanical Equipment Used in Nuclear Power Plants,” US NRC’s NUREG-0800 Standard Review
Plan Section 3.11 [B38], at least one reactor vendor’s Design Certification Document (DCD), several
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international licensing documents, and elsewhere. As a result, in 2007, the IEEE Standards Board
authorized Working Group 2.10 of Subcommittee 2 (Qualification) of the Power and Energy Society’s
Nuclear Power Engineering Committee to resurrect and update IEEE Std 627-1980 (R1996).

This revision has incorporated the following improvements to reflect current practices and user needs:

—  The resulting standard is an upper tier document to both IEEE Std 323™ and ASME QME-1.

— Allowance for Owner discretion to apply this standard to other safety system equipment and to
facilities other than nuclear power generating stations.

— The term design qualification has been replaced by equipment qualification or just qualification
(because the term design qualification is not widely used).

— Deletions, additions to and updates in several of the definitions have been made (such as de.‘gn
qualification, equipment qualification, common mode and common cause failures, DBE Per.2d ¢f
Operability, and margin).

—  Minor changes in the names of Clause 5 and Clause 6 and rearranging of wording to .natch the
clause titles have been made to facilitate future reference.

— An informative block diagram has been added to clarify the relationship betveen > 5 standard and
other qualification references.

— An informative annex clarifying various terms related to safety for pogsic'e usc by facility Owners
in determining when qualification should be invoked has been added.

— An informative bibliographical annex with a comprehensive list of qualification references has
been added.

This standard was written and continues to serve as a general s andard for qualification of all types of
equipment, mechanical and instrumentation as well as.electricc! /it also establishes principles and
procedures to be followed in preparing specific equipmem star,Yards. Guidance for qualifying specific
types of equipment may be found in various equipment-sr ¢cific \ualification standards (see Annex B).

Equipment in nuclear facilities with required functions are required to meet or exceed performance
requirements throughout its installed life. This is accomplished by a disciplined program of qualification
and quality assurance of design, production, ins a:'a.ion, maintenance and surveillance. This standard is for
the qualification section of the program e=ly. Normal production testing and preoperational testing (i.e.,
functional testing) performed after installation-and acceptance of the equipment is outside the scope of this
standard.

Qualification is intended to demouctiate the capability of the equipment design to perform its required
function(s) over the expectec rauge of normal, abnormal, design basis event, post design basis event, and
in-service test conditions. nhe, > to qualification is the requirement for demonstration, within limitations
afforded by establishod tc-hnical state-of-the-art, that in-service aging throughout the qualified life
established for the e 1ipn. nt will not degrade the equipment from its original design condition to the point
where it cannot perfor. «its required safety function(s) upon demand. The above requirement reflects the
primary role ¢1 \ualificat.on to provide reasonable assurance that design- and age-related common cause
failures will ot occur during performance of required function(s) under postulated service conditions.

Natic 2 to users

v 2ws 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 requirements.
Implementers of the standard are responsible for observing or referring to the applicable regulatory
requirements. IEEE does not, by the publication of its standards, intend to urge action that is not in
compliance with applicable laws, and these documents may not be construed as doing so.
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Copyrights

This document is copyrighted by the IEEE. It is made available for a wide variety of both public and
private uses. These include both use, by reference, in laws and regulations, and use in private self-
regulation, standardization, and the promotion of engineering practices and methods. By making this
document available for use and adoption by public authorities and private 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 documents may be superseded at any time hy e
issuance of new editions or may be amended from time to time through the issuance of amendmcnts,
corrigenda, or errata. An official [IEEE document at any point in time consists of the current edition >f th>
document together with any amendments, corrigenda, or errata then in effect. In order to deter wine vhewier
a given document is the current edition and whether it has been amended through the i suance of
amendments, corrigenda, or errata, visit the IEEE Standards Association « web site at
http://ieeexplore.ieee.org/xpl/standards.jsp, or contact the IEEE at the address listed prexiou. ly.

For more information about the IEEE Standards Association or the IEEE standar = de =lop.nent process,
visit the IEEE-SA web site at http://standards.ieee.org.

Errata

Errata, if any, for this and all other standards can b: accessed at the following URL:
http://standards.ieee.org/reading/ieee/updates/errata/index.himl. “Jse.oare encouraged to check this URL
for errata periodically.

Interpretations

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

Patents

Attention is called to the posibi’itv that implementation of this standard may require use of subject matter
covered by patent rights. E'y p“hlication of this standard, no position is taken with respect to the existence
or validity of any patent -ights in connection therewith. The IEEE is not responsible for identifying
Essential Patent Clairas fu = which a license may be required, for conducting inquiries into the legal validity
or scope of Patents “loims or determining whether any licensing terms or conditions provided in
connection witls submissi»n of a Letter of Assurance, if any, or in any licensing agreements are reasonable
or non-discriy Minatcry. Users of this standard are expressly advised that determination of the validity of any
patent righ.~, a.d the risk of infringement of such rights, is entirely their own responsibility. Further

information muy be obtained from the IEEE Standards Association.
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IEEE Standard for Qualification of
Equipment Used in 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 standard provides the basic principles for qualification of equipment used in nuclear facilities.

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 normal, abnormal, design basis event, post design
basis event, and in-service test conditions.

1.3 Annexes

This standard includes an informative (non-mandatory) annex that clarifies various terms related to safety
and 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. It 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.
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