TIONAL ANSIIEEE Std 381-1977
AMERKAN NA (Reaffirmed 1984)

STANDARD

- IEEE Standard Criteria for Type Tests of
Class 1E Modules Used in Nuclear
Power Generating Stations

ANSVIEEE Std 381-1977

@ Published by The Institute of Electrical and Electronics Engineers, Inc 345 East 47th Street, New York, NY 10017, USA
August 29, 1977 SHO6643

Documents

Authorized licensed use limited to: Tsinghua University. Downloaded on March 07,2026 at 03:12:16 UTC from IEEE Xplore. Restrictions apply.


http://www.avadocuments.com/doc/ieee-381-1977
http://www.avadocuments.com/doc/ieee-381-1977

Documents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on March 07,2026 at 03:12:16 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 381-1977


http://www.avadocuments.com/doc/ieee-381-1977
http://www.avadocuments.com/doc/ieee-381-1977

ANSVIEEE
Std 381-1977
(Reaffirmed 1984)

An American National Standard

IEEE Standard Criteria for Type Tests of
Class 1E Modules Used in Nuclear
Power Generating Stations

Sponsor

Nuclear Power Engineering Committee of the
IEEE Power Engineering Society

Approved December 9, 1976
Reaffirmed June 14, 1984

IEEE Standards Board

Approved March 20, 1980
American National Standards Institute

© Copyright 1977 by

The Institute of Electrical and Electronics Engineers, Inc
345 East 47th Street, New York, NY 10017

No part of this publication may be reproduced in ary form,
in an electronic retrieval system or otherwise,
without the prior written permission of the publisher.

Documents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on March 07,2026 at 03:12:16 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 381-1977


http://www.avadocuments.com/doc/ieee-381-1977
http://www.avadocuments.com/doc/ieee-381-1977

Approved December 9, 1976
IEEE Standards Board

William R. Kruesi, Chairman

Ivan G. Easton, Secretary

William E. Andrus

Jean Jacques Archambault
Dale R. Cochran

Warren H. Cook

Louis Costrell

Jay Forster

Joseph L. Koepfinger

Irving Kolodny
Benjamin J. Leon
Anthony C. Lordi
John P. Markey
Thomas J. Martin
Donald T. Michael
Voss A. Moore
William S. Morgan

tDeceased

Irvin N. Howell, Jr, Vice Chairman

William J. Neiswender
Gustave Shapiro

Ralph M. Showers
Robert A. Soderman
Leonard W. Thomas, Sr
Charles L. Wagner
William T. Wintringham+t

Documents

Document Sharing Hub

Authorized licensed use limited to: Tsinghua University. Downloaded on March 07,2026 at 03:12:16 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 381-1977


http://www.avadocuments.com/doc/ieee-381-1977
http://www.avadocuments.com/doc/ieee-381-1977

— Foreword

(This foreword is not part of IEEE Std 381-1977, Standard Criteria for Type Tests of Class 1E Modules Used in
Nuclear Power Generating Stations.)

The Institute of Electrical and Electronics Engineers has generated this document to provide di-
rection for type testing Class 1E modules and obtaining specific type test data. It supplements
IEEE Std 323-1974, Standard for Qualifying Class 1E Equipment for Nuclear Power Generating
Stations, which describes the basic requirements for Class 1E equipment qualification.

Adherence to this document alone may not suffice for assuring public health and safety because
it is the integrated performance of the structures, the fluid systems, the electrical systems, the
instrumentation systems of the station, and in particular, the plant protection system of which
these modules are a part that prevents accidents or limits the consequences of accidents. Each ap-
plicant to the Nuclear Regulatory Commission for a license to operate a nuclear power generating
station has the responsibility to assure himself and others that this document, if used, is pertinent
to his application and that the integrated performance of his station is adequate.

It is noted that some industry standards already exist for purposes of design verification, for ex-
ample: (1) IEEE Std 313-1971 (ANSI C37.90-1971), Relays and Relay Systems Associated with
Electric Power Apparatus; (2) IEEE Std 472-1974 (ANSI C37.90a-1974), Guide for Surge With-
stand Capability (SWC) Tests; (3) ANSI C39.1-1972, Requirements for Electrical Analog Indicat-
ing Instruments. Some of these standards include requirements which may be useful in the quali-
fication process.

The efforts of this working group on this document and its appendixes will be continuing for the
purpose of updating and desseminating more information regarding module type testing. The sub-
ject of aging in accordance with the latest state of the art will continue to be investigated.

IEEE Std 381-1977 definitions of module ‘‘qualified life’’ and ‘“‘qualified module” include and
accept qualitative (cycle related) rather than require purely quantitative (time related) aging tech-

— niques. This approach is considered to satisfy IEEE Nuclear Power Engineering Committee posi-
tion statement of July 24, 1975, IEEE Std 323A-1975 supplement to the foreword of IEEE Std
323-1974 “to utilize known technology in any aging program.”

While radiation and vibration testing techniques are not discussed in this standard, these subjects
are dealt with in documents either under development (for example, radiation by P573, Working
Group 2.12) or previously issued (seismic in IEEE Std 344-1975, Recommended Practices for
Seismic Qualification of Class 1E Equipment for Nuclear Power Generating Stations).

Where more specific 1E equipment qualification documents exist such as those for cable, motors,
switchgear, penetrations, batteries, connectors, and valve actuators, it is intended that the require-
ments of those documents govern the qualifications of that type of equipment.

Definitions in this standard have been discussed with the chairman of Subcommittee 7. Each defi-
nition has been reviewed in conjunction with IEEE Std 380-1975, Definitions of Terms Used in
IEEE Nuclear Power Generating Stations Standards, and IEEE Std 100-1972 (ANSI C42.100-1972),
Dictionary of Electrical and Electronics Terms. In some instances the scope or content of the cur-
rent definitions in IEEE Std 380-1975 and IEEE Std 100-1972 were not adequate in the context
of type testing 1E modules for nuclear power plants. In such cases Working Group P-381 prefixed
what may appear to be a commonly used term (for example, accuracy) with the word ‘“module’’
and provided a definition which fulfilled the requirements of an equipment qualification docu-
ment. Working Group P-381 will continue to work with the SC-7 chairman in order to make ap-
propriate modifications to IEEE Std 100-1972 and IEEE Std 380-1975.
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IEEE Standard Criteria for Type Tests of
Class 1E Modules Used in Nuclear
Power Generating Stations

1. Scope

This document describes the basic require-
ments of a type test program with the objec-
tive of verifying that a module used as Class 1E
equipment in a nuclear power generating sta-
tion meets or exceeds its design specifications.

This document is limited to class 1E modules
from and including the sensor through the logic
circuitry of the final actuation devices. Except
for those that are part of a module, switch-
gear, cables, connections, motors, valve actu-
ators, station batteries, and penetrations are
not included and are covered by other IEEE
documents.

2. Introduction

The purpose of this document is to supple-
ment the procedures and requirements given in
IEEE Std 323-1974 [24] for type testing
Class 1E modules, thereby providing directions
for establishment of a type test program which
will obtain the required test data and yield the
required documentation of test methods and
results.

This standard is structured to present to the
user the principal performance characteristics
and environmental parameters which must be
considered in designing a type test program
for any given Class 1E module. These modules
range from tiny sensors to complete racks or
cabinets full of equipment that may be located
inside or outside containment. The Class 1E
modules are required to perform their func-
tion before, during, or after, or all, any design
basis event specified for the module. The vast
variety of modules covered by tnis document
precludes the listing here of specific require-
ments for each type test.

The user of this document, after identifying

the specific module to be tested and its in-
tended application, shall address all of the ap-
plicable guidelines of the Module Specifica-
tions, Section 4, and then the Type Test
Method, Section 5.

The assurance that an installed module will
reliably meet its design specifications requires
many steps in a program of design, fabrication,
quality control, qualification, installation,
maintenance, and periodic testing. IEEE Std
323-1974 [24] treats only the qualification
portion of the program, and this document
treats primarily the type test method of
qualification.

To ensure suitable performance of the system
in which the module appears also requires, but
is not limited to, the following:

(1) System design fabrication and installation
to accommodate the limitations of the modules
(type testing and qualification of modules does
not assure proper application and installation
of modules)

(2) Adequate and continuing quality control
and manufacturing programs

(3) Appropriate system testing

(4) Suitable calibration schedule and pro-
cedures

(5) Suitable maintenance schedule and pro-
cedures.

These are the subjects of other IEEE docu-
ments, but have been listed here to provide the
user of this standard with additional guidance.

Although IEEE Std 323-1974 [24] indicates
that type testing modules using simulated ser-
vice conditions is the preferred method of
qualification, other acceptable methods of
qualification are enumerated in Section 5 of
IEEE Std 323-1974 [24]. The user of this
document should be aware of inherent limita-
tions of a type test program. Should one de-
cide to qualify by type test alone, the test
sample(s) are to be aged, unless excluded by
criteria noted in 5.8, subjected to all required
environmental influences, and operated under
required post design basis event conditions
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to provide data that required modules will be
able to perform their intended functions
under normal and design basis environments
for at least the period for which it has been
aged. When size or any other practical consid-
erations limit or preclude type tests of modules,
a portion of the demonstration may be com-
pleted by operating experience, qualification
by analysis, or by combined qualification.

A type test for the purpose of qualification
of a specific module may be considered to be
representative for qualification acceptance of a
similar module containing similar materials,
similar components, similar functional per-
formance characteristics, similar construction,
and similar service ratings, and fabricated
by the same manufacturer with similar pro-
cedures. Justification must be provided for
such qualification by analysis. The following
points, among others, may be considerations
in establishing adequate justifications:

(1) Component physical arrangement; size,
mounting features, interconnections,
stresses, heat generation/dissipation, and
electromagnetic susceptibility

(2) Aging effects

(3) Environmental effects

(4) Performance requirements

These considerations may make extrapola-
tion appear difficult, but justification for many
devices of the similar design can be acceptably
achieved. These cases with adequate docu-
mented justification will be considered as hav-
ing been qualified by analysis.

The user of this standard should take par-
ticular note of the use of the term significant.
Wherever used in this document, the term
significant relates only to those things demon-
strated to be important by the safety analysis
of the station. Refer to the definition ,of
significant (Section 3).

IEEE Std 381-1977 is an individual equip-
ment qualification document dealing with
Class 1E modules. It supplements and modi-
fies some requirements of IEEE Std 323-
1974 [24] to account for module state of the
art and incorporate the IEEE Qualification
Subcommittee’s current interpretations of
IEEE Std 323-1974 [24] requirements. Where
differences exist between this standard and
IEEE Std 323-1974 [24], the present stan-
dard’s requirements take precedence insofar
as class 1E modules are concerned.

IEEE STANDARD CRITERIA FOR TYPE TESTS OF CLASS 1E

3. Definitions

The definitions in this section establish the
meanings of words in the context of their use
in this document. Each definition where ap-
propriate is followed by the word module
in parentheses, thus rendering it unique from
the other IEEE standards definitions.

accuracy? (module). Conformity of a measure-
ment value to an accepted standard value or
true value.

actuated equipment. A component or assem-
bly of components that performs, or directly
contributes to the performance of, a protec-
tive function such as reactor trip, contain-
ment isolation, or emergency coolant injec-
tion. The following are examples of actuated
equipment: an entire control rod with its re-
lease or drive mechanism, a containment isola-
tion valve with its operator, and a safety in-
jection pump with its prime mover.

actuation device. A component or assembly of
components (or module) that directly controls
the motive power (electricity, compressed air,
etc) for actuated equipment. The following are
examples of an actuation device: a circuit
breaker, a relay, a valve (with its operator) used
to control compressed air to the operator of a
containment isolation valve (and a module con-
taining such equipment).

aging (natural) (module). The change with
passage of time of physical, chemical, or elec-
trical properties of a component or module
under design range operating conditions which
may result in degradation of significant per-
formance characteristics.

accelerated aging (advanced life conditioning)
(module). The acceleration process designed to
achieve an advanced life condition in a short
period of time. It is the process of subjecting
a module or component to stress conditions in
accordance with known measurable physical
or chemical laws of degradation in order to
render its physical and electrical properties
similar to those it would have at an advanced
age operating under expected service condi-
tions.

1For further information, see SAMA PMC-20.1-
1973. Process Measurement and Control Terminology,
available from Scientific Apparatus Makers Associa-
tion, 1140 Connecticut Ave, NW, Washington, D.C.
20036.
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