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Abstract:

 

 

 

The application of the single-failure criterion to the electrical power, instrumentation, and
control portions of nuclear power generating station safety systems is covered. Conformance with
the requirements of IEEE Std 603-1991 and the single-failure criterion as stated in that document
is established. Interpretation and guidance in the application of the single-failure criterion, a dis-
cussion of the failures, and an acceptable method of single-failure analysis are presented.
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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 that have expressed an interest in partici-
pating 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, mar-
ket, 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 com-
ments received from users of the standard. Every IEEE Standard is subjected to
review at least 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 docu-
ments 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 appro-
priate responses. Since IEEE Standards represent a consensus of all concerned inter-
ests, 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 com-
mittees 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
445 Hoes Lane
P.O. Box 1331
Piscataway, NJ 08855-1331
USA

IEEE standards documents may involve the use of patented technology. Their
approval by the Institute of Electrical and Electronics Engineers does not mean that
using such technology for the purpose of conforming to such standards is authorized
by the patent owner. It is the obligation of the user of such technology to obtain all
necessary permissions.
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Introduction

 

(This introduction is not part of IEEE Std 379-1994, IEEE Standard Application of the Single-Failure Criterion to
Nuclear Power Generating Station Safety Systems.)

 

The requirement for nuclear power generating station safety systems to meet a single-failure criterion is
found in many documents, including IEEE standards, American Nuclear Society (ANS) standards, and fed-
eral regulations. It is the intention of this document to

— Conform specifically with the requirements of IEEE Std 603-1991, IEEE Standard Criteria for
Safety Systems for Nuclear Power Generating Stations

 

a

 

— Interpret the single-failure criterion as stated in IEEE Std 603-1991
— Provide guidance in the application of the single-failure criterion as stated in IEEE Std 603-1991

It is recognized that the single-failure criterion is applicable to the aggregate of electrical and mechanical
systems. However, the criterion statement, as found in this document, has been developed for electrical sys-
tems. Where the interface with mechanical systems is unavoidable (for example, sensing lines), the mechan-
ical portions are considered to be part of the electrical system with which they interface. It should be noted
that the systems include the actuation and protection systems as well as the electrical power system.

The purpose of this revision is to

— Clarify that the safety systems shall be capable of performing their safety functions with the single-
failure occurring prior to or during the design basis event

— Revise the definitions to agree with IEEE Std 603-1991
— Update the references cited in the text

Several areas addressed by, but not completely developed within, this standard are as follows: 

—

 

Relationships with other guides and standards

 

: Other guides and standards should be incorporated
in any good design in order to produce an acceptable and reliable system. The relationship of the sin-
gle-failure criterion to these other guides and standards, documentation requirements, reliability and
probability studies, testing, and operation is not within the scope of this standard.

—

 

Shared systems

 

: This standard, in the present revision, describes the manner in which the single-failure
criterion should be applied to shared systems. The intent is to neither endorse nor forbid the use of
shared systems, but rather to provide minimum requirements to assure that shared systems will be ana-
lyzed as rigorously for the effects of component failures as they would be if sharing were not used.

—

 

Single operator error

 

: Operator actions should be considered but are beyond the scope of this
document.

—

 

Common cause failures

 

: Common cause failures not subject to single-failure analysis include those
that can result from external environmental effects, design deficiencies, manufacturing errors, main-
tenance errors, and operator errors. Common cause failures are of concern in assessing plant safety.

Common cause failure should be addressed using reliability and probability tools, and should con-
sider the consequences of the loss of safety function.

Common cause failures are also addressed by IAEA 50-P-1, Application of the Single Failure
Criterion.

The Working Group SC 6.3 that prepared this standard had the following membership:

 

Brit Grim,

 

 

 

Chair

 

W. W. Bowers P. M. Holzman R. L. Olson
R. L. Copyak R. A. Kendall D. Sokolsky
C. K. Doutt D. J. Zaprazny

 

a

 

Information on references can be found in clause 2.
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