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IEEE Standards documents are developed within the Technical Committees of the IEEE Societies and the Standards
Coordinating Committees of the IEEE Standards Board. Members of the committees serve voluntarily and without
compensation. They are not necessarily members of the Institute. The standards developed within IEEE represent a
consensus of the broad expertise on the subject within the Institute as well as those activities outside of IEEE which
have expressed an interest in participating in the development of the standard.

Use of an IEEE Standard is wholly voluntary. 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 once 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.

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.

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 all 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 technical committees are not able to provide an instant response to interpretation requests
except in those cases where the matter has previously received formal consideration.

Comments on standards and requests for interpretations should be addressed to:

Secretary, IEEE Standards Board
345 East 47th Street

New York, NY 10017

USA
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Foreword

(This Foreword is not a part of IEEE Std 323-1983, IEEE Standard for Qualifying Class 1E Equipment for Nuclear Power
Generating Stations.)

The requirements for qualification of Class 1E equipment are included in the Code of Federal Regulations. Among
them are the following:

1) 10 CFR Part 50, Appendix B, Quality Assurance Criteria, III 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 methods of design verification is by the performance of a suitable testing program.

2) 10 CFR Part 50, Appendix B, Quality Assurance Criteria, XI Test Control. This requires that a test program
be established and that testing be performed under suitable environmental conditions. These requirements, at
least in part, can be met by suitable qualifications.

3) 10 CFR Part 50.55 Codes and Standards, Protection System. This requires that the protection system meet the
requirements set forth in ANSI/IEEE Std 279-1971 (R 1978), Criteria for Protection Systems for Nuclear
Power Generating Stations, (see section 4.4).

Information pertinent to developing designs and their qualification requirements may be found in the above mentioned
documents and in 10 CFR Part 50, Appendix A, General Design Criteria 1, 2, 4, and 23.

Qualification is addressed by other IEEE standards for nuclear power generating stations, for example: ANSI/IEEE
Std 497-1981, Standard Criteria for Post Accident Monitoring Instrumentation for Nuclear Power Generating Stations,
(see section 6.1.8), ANSI/IEEE Std 308-1980, Criteria for Class 1E Power Systems for Nuclear Power Generating
Stations, 5.9, and IEEE Std 603-1980, Criteria for Safety Systems for Nuclear Power Generating Stations, (see
section 4.4).

This standard is written to serve as a general standard for qualification of all types of Class 1E equipment in nuclear
power generating stations. Additional guidance for qualifying specific types of equipment may be found in various
equipment qualification standards that are now available or being prepared. This standard gives generic requirements
and methods for qualifying Class 1E equipment. Daughter standards may include unique test requirements or methods
that are not specifically discussed in this standard, but that fall within the generic requirements of this standard. The
unique requirements, determined by applicable experience for the equipment covered by daughter standards, should
not be construed to apply to all equipment. For example, IEEE Project 572 for Class 1E connection assemblies
discusses qualification methods such as generic qualification, pacing, and ongoing qualification. These methods are
not specifically discussed in this standard, but do fall within its generic requirements.

Adherence to this standard may not assure public health and safety because it is the integrated performance of the
structures, fluid systems, instrumentation systems, and electrical systems of the station that limits the consequence of
accidents. Each user is responsible for assuring that this standard, if used, is pertinent to his application.

Class 1E equipment in nuclear power generating stations must meet its safety functional requirements throughout its
installed life. This is accomplished by a thorough program of quality assurance, design, qualification, production,
transportation, storage, installation, maintenance, periodic testing, and surveillance. This standard is for the
qualification portion of the program.

The user should note that while this standard covers Class 1E equipment qualification, other documents such as ANSI/
IEEE Std 279-1971 (R 1978) and IEEE Std 603-1980 also require system integrity. Therefore, attention needs to be
given to equipment performance specifications and interfaces to ensure their adequate performance in a system.

The nuclear power generating station safety analysis, in part, considers the station and its safety system design in terms
of postulated service conditions including events such as submersion, hydrogen burn, radiation plate-out, etc. Inherent
to each such analysis are two presumptions that must be evaluated. First, designs must be such that equipment can
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actually perform designated safety functions in postulated service environments. Second, in-service aging must not
degrade Class 1E equipment to the point where it cannot perform designated safety functions when required.

Production testing, normal service testing, and surveillance may not be able to determine whether the equipment is
vulnerable to failure, either as a result of inadequate design or in-service time and environment because of the special
environment stresses associated with some postulated service conditions included in the station safety analysis. Under
these circumstances, common cause failure of redundant Class 1E equipment might occur just at the time its safety
function(s) is required. It is the fundamental role of qualification to provide reasonable assurance, with due recognition
given to the established technology, that design, manufacture, and age related common cause failures do not exist and
that the design and manufacture are adequate to permit the equipment to perform its safety function(s) during
postulated service conditions.

Synergistic effects and ionizing radiation dose-rate effects have become a concern within the industry. Preliminary
results indicate that synergistic effects can be either positive or negative. Some limited work, Underwriters
Laboratories, has been done, however, synergistic and ionizing radiation dose-rate effects remain the subject of
research programs. Where known, such effects should be considered in developing a qualification program but are not,
at this time, part of the requirements of this standard.

IEEE Std 323 was issued on a Trial Use basis in 1971 as the first of a series of qualification documents for electric
equipment in nuclear power generating stations. It was revised and reissued as an IEEE standard in 1974. A
supplement to the Foreword was issued in 1975. In late 1975 the ANSI/Nuclear Standards Management Board
requested that a joint IEEE/ASME group a general qualification document for electrical and mechanical equipment.
This initiated IEEE Project 627. In 1977 a joint ASME/IEEE agreement established responsibility for qualification and
quality assurance standards preparation. The agreement reaffirmed that IEEE (in conjunction with ASME) was to
prepare a generic qualification standard. That document is IEEE Std 627-1980, Standard for Design Qualification of
Safety Systems Equipment Used in Nuclear Power Generating Stations. IEEE Std 323-1983 is the overall qualification
standard for Class 1E equipment.

Electrical equipment qualified in accordance with either IEEE Std 323-1974 or IEEE Std 323-1983 will meet the
requirements of IEEE Std 627-1980 which provides the basic principles for design qualification for all safety systems
equipment for use in Nuclear Power Generating Stations. This revision to IEEE Std 323-1974 was made to clarify its
requirements and imposes no additional requirements for qualifying Class 1E equipment.

This standard defines requirements that are adequate to qualify Class 1E equipment located in all areas of the Nuclear
Power Generating Station including harsh and mild environment areas. At this time, it appears that the seismic is the
only design basis event with potential for common cause failure in otherwise mild environments; however, other
environmental service conditions may also be contributors.

The user of this standard should be aware that other methods to demonstrate qualification may be valid and more cost-
effective than the above. Methodology should be reviewed at the time the qualification.

The working group will continue to evaluate the results of on-going research and knowledge gained from operating
experience.
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This standard was prepared by Working Group 2.0 of Subcommittee 2 (Qualification) of the Nuclear Power
Engineering Committee of the IEEE Power Engineering Society. The members of the working group were as follows:

G. K. Henry, Chair

R. A. Brown C. R. Farwell, Jr P. L. Kine
N.M. Burstein T. P. Harrall C. E. Kunkel
S. P. Carfagno J. T. Keiper C. F. Miller
R. M. Eastham N. S. Porter*

*Past Chairman

At the time this standard was approved, Subcommittee 2 (Qualification) of the Nuclear Power Engineering
Committee) had the following membership:

N. S. Porter, Chair
G. K. Henry, Vice Chair
R. B. Miller, Secretary

S. K. Aggarwal D. R. Green M. Pai

L. L. Bonzon W. Hadovski J. S. Pirrong
N. M. Burstein T. P. Harrall R. R. Reeves
A. E. Butt J. T. Keiper C. F. Seyer
S. P. Carfagno P. L. Kine M. W. Sheets
D. J. Castro J. L. Kligerman G. Shipway
R. P. Daigle J. W. Kroll B. P. Skonberg
W. J. Denkowski C. E. Kunkel G. E. Sliter
G. T. Dowd, Jr T. H. Ling E. F. Sproat
J. B. Gardner C. F. Miller A. P. Stakutis
A. Garshick F. Unmack
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At the time this standard was approved the Nuclear Power Engineering Committee had the following membership:

R. E. Allen, Chair
B. M. Rice, Vice Chair
J. T. Bauer*, Vice Chair
G. R. Leidich, Secretary

J. F. Bates L. Hanes H. V. Redgate
F. D. Baxter I. M. Jacobs A. R. Roby

R. G. Benham R. F. Karlicek W. F. Sailer
D. F. Brosnan A. Laird W. G. Schwartz
W. Buxton L. C. Madison A.J. Spurgin
D. G. Cain W. E. O'Neal L. Stanley

F. W. Chandler R. W. Pack H. K. Stolt

R. P. Daigle M. Pai D. F. Sullivan
E. F. Dowling E. S. Patterson P. Szabados
J. J. Ferencsik J. R. Penland L. D. Test

E. P. Fogarty C. A. Petrizzo J. E. Thomas
J. M. Gallagher N. S. Porter T. R. Vardaro
J. B. Gardner W. S. Rautio R.J. Volpe

*Standards Coordinator
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When the IEEE Standards Board approved this standard on June 23, 1983, it had the following membership:

James H. Beall, Chair
Edward Chelotti, Vice Chair
Sava I. Sherr, Secretary

J. J. Archambault Donald H. Heirman John P. Riganati
John T. Boettger Irvin N. Howell Frank L. Rose

J. V. Bonucchi Joseph L. Koepfinger* Robert W. Seelbach
Rene Castenschiold Irving Kolodny Jay A. Stewart
Edward J. Cohen George Konomos Clifford O. Swanson
Len S. Corey John E. May Robert E. Weiler
Donald C. Fleckenstein Donald T. Michael* W. B. Wilkens

Jay Forster Charles J. Wylie

*Member emeritus
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